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Abstract 
Background: Pay-for-performance (P4P) has been widely used in healthcare, but 
there are few experiences of hospital-based P4P at scale. The evidence of impact 
from these has been mixed, and there has been increased recognition of the 
importance of different contexts, designs, incentives and other factors. In 2014, the 
Lebanese Ministry of Public Health integrated a P4P model for determining hospital 
reimbursement tiers. In 2018, this model was updated to include a readmissions 
component, in addition to the preexisting components such as casemix and patient 
satisfaction. The impact of these interventions was previously undetermined. This 
also provided an opportunity to contribute to some of the known knowledge gaps 
regarding hospital P4P. The purpose of this thesis was to describe the development 
and evaluate the impact of hospital P4P in Lebanon, and ultimately to contribute 
more broadly to improved design and implementation of value-based healthcare, 
particularly in limited resource settings. 

Methods: This thesis uses a mixed methods approach, combining quantitative and 
qualitative study designs, to conduct four research investigations. The first paper 
uses descriptive analysis to address how and why hospital P4P was developed in 
Lebanon. The second and third papers both use an interrupted time series design on 
data collected from the Ministry hospitalization database. The former uses Newey-
OLS regression, and the latter uses Autoregressive Integrated Moving Average 
models. The second paper analyzes the impact of the 2014 P4P integration on 
casemix index, and the third paper analyzes the impact of the 2018 model update on 
readmissions. The fourth paper uses qualitative content analysis on data collected 
from eight focus groups discussions with patient participants. 

Results: The Ministry developed hospital P4P after recognizing the limitations of 
the previous model that had been solely based on accreditation status. Casemix 
index was included in the P4P model, to improve the appropriateness and fairness 
of the Ministry-hospitals relation. The analysis of P4P integration impact on 
casemix included 1,353,025 hospitalizations between 2011 and 2016. This revealed 
an abrupt increase in casemix among short-stay cases, and a gradual increase in 
medium-stay cases. Code-level analysis suggested this was attributable to a decrease 
in unnecessary hospitalizations and improved coding practices. The analysis of P4P 
impact on readmissions included 1,333,691 hospitalizations across 2011-2019. An 
abrupt decrease of cholecystectomy and stroke readmissions was found, but not of 
general and pneumonia readmissions. Our qualitative investigation allowed us to 
identify six patient perspectives, including satisfaction, health status, perceptions on 
each of quality, access and health system, and valuing of health, all of central 
relevance to health systems performance. 
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Conclusion: Hospital P4P in Lebanon led to several positive impacts, including 
improving the relation between hospitals and the Ministry of Public Health, and 
providing a tool for continuous development of the health system. The 2014 and 
2018 P4P interventions improved system effectiveness and related patient 
outcomes, by decreasing unnecessary hospitalizations and decreasing some types of 
readmissions. The Ministry should develop its P4P model to capture the entire 
spectrum of hospital visits. Using appropriate interrupted time series analysis on 
readily available data is a useful way to evaluate the effects of health system 
interventions in contexts with limited resources. Patients in Lebanon highly valued 
health and supported improving public hospitals and measures to counter the 
influence of personal connections and money. Health systems can more widely 
engage people for their perspectives, and patients can have a fundamental role in 
shaping the values and functions of a health system. 
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Preface 
This thesis came about through a mix of factors, including my personal interests, 
the people I met, and chance. I have had an interest in population health since 
childhood, and specifically in how a country can improve its population’s health. 
My perspective included a recognition of the limited scalability of private initiative, 
the wide differences in national health systems, and the role of historic 
circumstances. I was partly influenced through reflections on my grandparents’ 
social initiatives in their towns, particularly my maternal grandfather, Ishak Sejaan. 
I was also influenced by the impact of the 1975-1990 war in Lebanon, and other 
conflicts elsewhere. I considered private initiatives to be important, but they could 
not replace the need for a strong public health system. 

During my medical studies I became curious about healthcare design, and the gap 
between the medical and public health fields. My interests in public health impact 
took me towards non-communicable diseases (NCDs) and tobacco control. In 2008, 
I had the opportunity to observe a few people working at the Ministry of Public 
Health (MoPH). That so much was dependent on the dedication of so few was rather 
inspiring. The following year I got involved in some independent projects at the 
MoPH. I had initially turned down the opportunity to work on the health system 
reforms planned by the MoPH, as I had wanted to focus on NCDs, in Lebanon and 
elsewhere. I was encouraged to ‘try it for a few months and see’ by Walid Ammar, 
the then-Director-General, whose vision guided the reforms (out of which hospital 
pay-for-performance evolved). Months turned to years, as my interest in health 
systems grew. It was during this time that I met Björn Ekman, then senior health 
economist at the World Bank, who would later become my thesis supervisor at Lund 
University (LU). 

During my time at the MoPH, I became more aware of a second interesting gap. 
Aristotle introduced three key terms in his works, particularly in “Nicomachean 
Ethics” and “Politics”. These were episteme, techne, and phronesis 1. The first 
referred to theoretical knowledge, which was predominant during my university 
studies, and is generally the focus in academia. The second term referred to practical 
knowledge or technical expertise, which I came to witness more in the operational 
setting of the MoPH. The different focus of university and health authority was an 
issue that interested me. And it was particularly relevant in the joint collaborations 
I was involved in, which are described in the thesis Paper 1. The third term, 
phronesis, referred to practical wisdom, the type one could only gain with 
experience, and of which I saw much in the technical (but not political) leadership 
of the MoPH.   

Some years later, I had partially relocated to Denmark to join my family there, but 
was regularly in Lebanon as well. I had not specifically intended to pursue a PhD, 
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but it seemed a logical path to interact with other health professionals, develop 
myself further and have a local network. At Björn’s suggestion, I enrolled part-time 
with the PhD program at LU, to investigate the development and impact of the 
MoPH hospital pay-for-performance (P4P) of 2014. A year later, we had a team 
across Lebanon and Sweden successfully apply for funding from the UK Joint 
Health Systems Research Initiative (HSRI), to continue developing the MoPH work 
on P4P, specifically through an implementation-based research project. This 
involved the American University of Beirut, LU and the MoPH. 

Between 2016-2019 much of the work was focused on the operational details of this 
project, while the later research outputs would include articles for inclusion in my 
thesis. I was able to devote most of my efforts towards the operational details, while 
also developing a solid base for subsequent research investigations. A substantial 
part of this involved algorithmic thinking and statistical review for developing the 
required data and methods. Of course, having been involved in both the 
development and evaluation of hospital P4P in Lebanon may place particular 
demands on my conduct and scientific approach. My perspective is that all 
researchers and practitioners have some form of bias or another, to various extents, 
and perhaps influenced by past experiences, current dependencies, career paths and 
other factors. Many system-determined incentives seem unhealthy. The best we can 
do to address this is to be transparent, adopt rigorous investigative approaches, and 
involve other professionals or stakeholders where relevant. In the research included 
in this thesis, my colleagues and I strove to meet all three of these actions. One of 
the strengths of this thesis, and the preceding development of P4P, was the 
involvement of both researchers and practitioners. In essence, this brought episteme 
and techne together, at the individual and group level. 

The P4P initiative in Lebanon also had some setbacks, which affected the 
implementation of the thesis studies. Similar to many projects dealing with health 
policies, we had to contend with the changing political environment in Lebanon, 
and specifically for the then-health ministers to sign the approval for the modified 
P4P model. Despite a delay of over a year, the updated model was officially 
approved in 2019.  

Two broader setbacks were the political-economic crisis in Lebanon in late 2019, 
and subsequently the COVID-19 pandemic. The first had major implications in 
limiting the future development and use of the P4P model, at least in the near-term. 
It has been four years since the last application of P4P was used to determine 
hospital reimbursement tiers. Much of the know-how can still be used, but the 
challenges of the current context require wider reforms, and even health system 
redesign, if population health is our priority. I think most of the participants in the 
focus group discussions documented in Paper 4 of this thesis would agree. From my 
perspective, this can only be achieved with the creation of a single Lebanese 
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National Health System. At the current time, the political priorities are unfortunately 
elsewhere.  

The COVID-19 pandemic had major implications for humanity, but also on my 
professional and personal life. From my perspective, the pandemic revealed that 
most health systems are far from being patient or people-centered. This issue also 
happens to be a focus of Paper 4 of this thesis. There are several examples of 
declarations and agreements at various levels regarding patient-centeredness. A 
notable one is the Framework on Integrated People-centered Health Services, 
adopted by member states at the 69th World Health Assembly (2016). Despite this, 
when faced by COVID-19, most countries had approaches centered on hospital 
burdens, not their population’s well-being (and ignoring long-term sequelae, 
including Long Covid). Maintaining hospital capacity was the priority, while 
limiting infection was only relevant in the context of hospital capacity. From my 
perspective, this represented a monumental failure of public health and ethics, and 
more broadly technical incompetence and political indifference, albeit with some 
important exceptions. ‘To err is human’ is a universal truth, but it was also 
highlighted in the US Institute of Medicine 2000 report on building a safer health 
system. As individuals, we will make mistakes. However, it is distinctly more grave 
to have systems that do not self-correct based on scientific evidence. Although not 
directly relevant to my thesis, the response to the pandemic was highly 
informational. I increasingly recognize the limitations of our systems, and the 
importance of putting people first, and developing self-correction mechanisms 
based on logic and evidence. Multi-disciplinary collaboration and engagement of 
the public are essential ingredients in this. 

During my work on this thesis I learned much from the past work of others. Most 
of this has been through reading, engaging with others, and much reflection in 
between. This went across different contexts and disciplines. Many scientific 
articles have been useful in this process, but on some topics I think select books 
provide a considerably greater depth of understanding. One example that has been 
very relevant to this thesis is interrupted time series analysis. Although I had been 
rather critical of the use and miss-use of statistical approaches before this PhD, this 
increased after I had the opportunity to read some select books regarding time series 
and related issues. This enabled me to more easily identify limitations of different 
articles, and attempt to improve my own. I have encountered much material on P4P 
of variable validity, particularly regarding construct and statistical conclusion 
validities using time series design (see chapter 5). Given that one can never have 
expertise in all relevant disciplines (myself included, of course), collaboration is 
indispensable to ensure the validity and meaningful conclusions of our scientific 
investigations. That, coupled with the spirit expressed by the likes of Ibn al-
Haytham and Richard Feynman (see Chapter 8). 
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This thesis was written with health practitioners and researchers in mind, but also in 
a manner to be more widely accessible to the public. An unavoidable trade-off is 
involved regarding readability and detail. Some of the theoretical and historical 
aspects may be skipped by those more familiar with this. Throughout this thesis, the 
pronoun ‘we’ refers to my contributions and perspective, unless otherwise specified. 

I have been fortunate to work with various practitioners and researchers in Lebanon, 
Sweden and elsewhere. I am also very grateful to have engaged with patients before 
and during my thesis work, and to be surrounded by family and friends that have 
made all the difference in life. I acknowledge many of these in the last section of 
the thesis, although a more appropriate place would be the front cover. 

If one were to sum up this thesis into a single question, it would be along the lines 
of “Does hospital pay-for-performance work?”. However, it is rather obvious that 
the wide diversity of contexts, designs, incentives, measures, and other features does 
not provide a useful answer to a question framed in this simple manner. From my 
perspective, I think that there are instances where P4P may be beneficial. Perhaps 
what is most relevant is to increase our understanding of the factors that make 
success more likely, and in parallel ensure that we avoid or decrease unintended 
consequences. We should have a reasonable chance to succeed, without risking 
someone’s health or well-being. More specifically, for my research I developed P4P 
as the common thread linking specific components such as casemix index, 
readmissions and patient perspectives, while also considering aspects of health 
systems, complexity, sustainability, robustness, and integration. 

Overall, I think this thesis’ findings reveal some positive effects of hospital P4P in 
Lebanon, and some areas that should be further developed in the future, in Lebanon 
and beyond. In light of the ongoing economic crisis, P4P can continue to have an 
important role in the health system. But more useful than P4P itself may be some of 
the tools and findings developed in this process, particularly towards the recovery 
and redesign of the health system. 

More widely, health systems should carefully design P4P initiatives using multi-
disciplinary collaboration and principles of participatory governance, and more 
rigorously evaluate their impact. They also should improve engagement of patients 
and the public, both for P4P and for health system development.  

Health systems are increasingly challenged in this new age of pandemics, climate 
catastrophe and political-economic upheavals. People highly value health, and we 
should strengthen our systems to reflect this. 
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1  Purpose, Goals and Overview 

“All men can see these tactics whereby I conquer, but what none  
can see is the strategy out of which victory is evolved”  

– Sun Tzu (544-496 BCE) 
 
This thesis has similar elements to a strategy: a purpose, goals and means. This 
chapter presents the purpose of the thesis, and the goals which serve as intermediate 
steps. The means are elaborated in subsequent chapters. We further provide an 
overview of the linkage between the thesis goals and the research studies, and depict 
the main building blocks of each paper. 

1.1 Purpose  
The purpose of this thesis is to describe the development and evaluate the impact of 
hospital pay-for-performance (P4P) in Lebanon, and ultimately to contribute to 
improved design and implementation of value-based healthcare, particularly in 
limited resource settings 

1.2 Goals  
The goals of the thesis are to: 

a. Describe how and why hospital P4P was developed in Lebanon. (Paper 1) 

b. Analyze the impact of P4P integration on healthcare effectiveness. (Paper 2) 

c. Describe how routine data and casemix index may be used for hospital 
performance. (Paper 2) 

d. Analyze the impact of P4P on hospital readmissions in Lebanon. (Paper 3) 

e. Explore patient perspectives on hospital care in Lebanon, and contribute 
insights that may improve P4P design and effectiveness. (Paper 4) 
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1.3 Overview 
The linkage between the thesis goals and the four research studies is depicted in 
figure 1. The goals are connected with the particular problems tackled in each paper. 
The figure also highlights the conclusions of each paper.  

A research canvas approach is then used to depict each of the four studies, using a 
framework consisting of nine specific cells, developed by John Latham 2. These 
provide a concise summary of the main building blocks of each paper, and help to 
clarify their alignment and coherence.  

Each canvas is organized into two groups: the ‘T’ that depicts the foundation of the 
paper (problem, purpose, conceptual framework and research questions), and the 
‘U’ for the methods (overall approach, literature review, data collection, analysis 
and conclusions). The conceptual framework for each paper notes its relation to the 
cross-cutting topic of pay-for-performance. The problem component notes the 
potential contribution of the paper to the context of Lebanon and LMICs, as well as 
to the broader field of P4P. 

Conclusion 

This chapter provided the thesis purpose and goals; the linkage between the goals 
and research studies; and the main building blocks of each paper. 

In the next chapter we will provide an introduction to pay-for-performance, and the 
three concentration areas this thesis deals with: casemix, readmissions and patient 
perspectives.   
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2  Introduction 

“Property which comes to a man from Zeus, both justly and cleanly, 
remains always steadfast. But if a man obtains it unjustly, improperly 
and with a profit-loving heart, or takes it contrary to justice through 

an oath, he seems at first to make some profit, but in the end he 
becomes poor again, and the design of the gods overpowers him”  

– Theognidea 197-202 (6th century BCE)3p.57 
 
This chapter begins with a definition of health system ‘performance’, and the 
theoretical underpinnings for pay-for-performance. Having a shared understanding 
of this is necessary before proceeding with evaluating P4P. This is followed by the 
evidence on hospital-based pay-for-performance, with a focus on large-scale 
programs. We then move on to introduce three important areas addressed by this 
thesis: the casemix index as a measure of complexity, hospital readmissions, and 
patient perspectives. The last section presents a concise list of recognized 
knowledge gaps on pay-for-performance. 

2.1 Pay-for-performance  

2.1.1 What is ‘performance’? 
Performance implies an action or achievement. In health systems policy 
development, performance is used broadly for a range of goals or expectations that 
health service providers (usually) are supposed to fulfill or achieve. Whereas quality 
of care is definable, albeit variably, performance is more subjective and less 
generalizable. Essentially, performance entails progress according to a set of 
measures. The linkage between these measures and improved healthcare is a 
necessary but secondary argument. Nevertheless, frameworks for health system 
performance are available, and it is useful to utilize or adapt these where relevant. 
Health systems share many similar features, but also important differences, for 
example across disease burdens, resources and scale.  
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Kruk and Freedman developed a framework based on performance indicators used 
in actual practice in LMICs, and adapted Donabedian’s system of structures-
processes-outcomes 4 5. This categorizes indicators under dimensions of 
effectiveness, equity and efficiency (see figure 6).  

Figure 6: Kruk & Freedman framework for health systems performance measures 4. 

Structural measures have commonly been targeted in LMICs, as well as to a more 
limited extent process measures 6. There has been increased attention towards 
outcome measures, although these are more challenging to target and track, 
particularly in countries with more limited resources 7. Besides the necessary 
capabilities to calculate and monitor outcomes, the pathways, mediating factors and 
complexities of health present a formidable barrier to P4P in healthcare, relative to 
other fields such as engineering or other industry. 

From a practical perspective, any P4P intervention requires a clear depiction of the 
measures used. Within hospital P4P, typical outcome measures have included the 
patient experience, readmissions and mortality, with ‘performance’ entailing 
changes across these measures.  
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2.1.2 Theoretical underpinnings 
Contract theory provides a framework for understanding how different actors enter 
a formal (or binding) agreement, considering incentives and motivation. Unlike 
general equilibrium theory, which uses detailed contracts to reach efficient 
outcomes under ideal conditions, contract theory considers incomplete contracts and 
informational problems, such as information asymmetry. One type of contract is a 
principal-agent relation, whereby one actor (principal) delegates decisions or 
actions to a second actor (agent) to act on its (or some third party’s) behalf.  

Information asymmetry refers to an imbalance in the information available between 
actors. Such asymmetry may lead to problems such as moral hazard and adverse 
selection. Moral hazard refers to situations when an actor (agent) has an incentive 
to act contrary to the interests of a second actor (principal). Adverse selection occurs 
when one actor (principal) is less informed about another actor (agent), prior to 
entering into a contracting arrangement. In moral hazard, the relevant information 
is available before the contract is agreed, but not after. In adverse selection, the 
information is unavailable before the contract is signed. 

Seen through a principal-agent lens, pay-for-performance is a tool to address the 
recognized information problems within healthcare, particularly information 
asymmetry 8. This entails linking measures to payment, creating a financial incentive 
for an agent to perform vis-à-vis these measures. Within healthcare, an example of 
this would be an insurer or payer (e.g. health agency, ministry) contracting with a 
provider to deliver certain services. Thus, the first acts as principal, and the second as 
agent. The alignment of interests allows the principal to improve healthcare outputs 
and outcomes 9. Within the context of this thesis, the principal is the Ministry of Public 
Health, and the agents are the hospitals with which it is contracted.  

The recognition of informational asymmetry in healthcare was originally noted by 
Kenneth Arrow in 1963 10. This included the roles of moral hazard, adverse 
selection, and more narrowly the roles of trust and qualifications within the doctor-
patient relation. This emphasizes the significance of regulation both within the 
health profession and beyond. 

It is relevant to recognize the several market failures that exist within the field of 
healthcare, which differentiate it from other markets 10 11. Besides the prominent role 
of information asymmetry, this includes health as a public good, the roles of 
externalities, market power and equity. Health is also distinguishable due to its 
impact on catastrophic payments and human dignity. These further highlight the role 
of regulation, which also aligns with the free market of classical economists: a 
market that is free of land rent, bank usury and monopolies in private hands. The 
question is not whether to regulate, but what to regulate, by how much, by whom, 
through which means, and at which scale. 
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2.1.3 Hospital pay-for-performance 
In its simplest sense, pay-for-performance may be thought of as a linkage of 
payment to performance. In practice, such alignment of interests between actors has 
occurred in various forms throughout history. The early 20th century included some 
large-scale applications within engineering and industry, such as automobile 
manufacturing. The use of P4P in healthcare, and more broadly performance-based 
financing, has spread over the past three decades, including a wide variety of 
programs and targets across various countries.  

Many initiatives have focused on increasing finances directly towards service 
delivery and administration. More recently, there has been increasing emphasis 
towards a health system approach focusing on P4P integration and on health 
outcomes, although structure and process measures are predominant 7 12 13. Mixed 
findings have characterized P4P impact in healthcare, across high and low or 
middle-income countries 14-17. Numerous lessons have been drawn from successes 
and failures of linking financial incentives to performance. The variation in results 
in generally attributed to factors such as different contexts, designs, implementation 
mechanisms and evaluation approaches 18. Considering the complexity surrounding 
P4P, it may be more beneficial to engage in a realist approach examining how P4P 
affects outcomes and in what contexts 14. 

The experience of hospital-based P4P is more modest, with few large-scale 
experiences. One of the earliest examples was the sub-national P4P in the state of 
São Paulo, Brazil, which in 1998 included a performance component within a model 
used to set hospital budgets 19. The component used patient satisfaction results and 
service volume targets to determine performance. At national level, the most 
prominent examples of hospital P4P were in the United States and the United 
Kingdom.  

Advancing Quality Program, northwest England 
This program targeted 30-day in-hospital mortality for pneumonia, heart failure and 
myocardial infarction, across 24 hospitals. Initial analysis of the program’s first 18 
months found a 6% mortality decrease among pneumonia patients only 20. However, 
subsequent analysis of the following 24 months found a greater decrease in mortality 
among hospitals not participating in the program 21. Early improvements were 
therefore not sustained, and there was no difference among participating and control 
hospitals across the 42-month period. However, some findings were suggestive of a 
spill-over effect on non-targeted conditions at participating hospitals.  

Premier Hospital Quality Incentive Demonstration (HQID), US 
Launched in 2003 by Premier Inc. and the Centers for Medicare & Medicaid 
Services (CMS), the HQID program was the earliest large-scale hospital P4P, 
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including about 260 hospitals across 36 US states. This program targeted 
pneumonia, heart failure (HF), myocardial infarction (MI), coronary artery bypass 
graft (CABG), and hip and knee replacement. It included a mix of 34 process and 
outcome measures. Investigations into the program’s impact at three years or later 
found no change in 30-day mortality for MI, HF, CABG and pneumonia, whether 
implicitly or explicitly linked to incentives 22 23. Similarly, no impact found on 
serious complications following CABG or replacement surgery 24. There was also 
no change among hospitals who were poorer performers at baseline, and weak 
evidence that receiving a bonus was associated with subsequent performance 
improvement 25 26.  

Value-Based Purchasing, US  
As a result of the 2010 Patient Protection and Affordable Care Act in the US, three 
programs were developed under CMS, dealing with value-based purchasing (VBP), 
the reduction of readmissions (HRRP), and the reduction of hospital acquired 
conditions (HACRP). The Value-Based Purchasing program was developed in 
2012, using the infrastructure built since 2003 through the Hospital Inpatient 
Quality Reporting Program (which rewarded hospital reporting) 7.  

The VBP program initially used measures of clinical care processes measures and 
patient experience, to develop hospital total performance scores. A combination of 
achievement targets and improvement were used, with poor performance resulting 
in payments being withheld. The program later expanded to include measures on 
patient safety, efficiency and outcomes 7.  

By the first year of the program no improvement had been found, although some 
clinical processes improved just prior to VBP implementation 27. Mortality for both 
targeted (MI, HF, pneumonia) and non-targeted conditions was similar across 2,671 
participating and 385 non-participating hospitals 28. Similar results were found for 
hospitals with a high share of Medicare patients (i.e. degree of exposure to program) 
compared with hospitals with a low share 29. The program was also found to 
disadvantage safety-net hospitals, which were more likely to be penalized by the 
program (scoring less on patient experience and process measures), as well as 
hospitals in socioeconomically disadvantaged areas 30 31.  

A systematic review of six years of the VBP concluded that there were no 
meaningful changes in quality of care or patient outcomes 32. The performance 
trajectory of hospitals across this period was also variable: a third of hospitals had 
mixed performance across six years, 24% improved, 14% maintained a good 
performance, 11% maintained a poor performance, and 18% declined 33. Other 
findings suggest that some hospitals may have been disadvantaged by metric 
changes during VBP’s timeframe or methodological biases, had limited managerial 
influence on targeted conditions, or were not sufficiently incentivized 33-36. A 
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comparison of hospital total performance scores found a large gap between the top 
5% performing hospitals and others, with suggestions that the VBP rankings be 
redesigned to resemble the HRRP more, by rewarding improvement and 
incentivizing lower performing hospitals 36. 

A comparison including 1189 US hospitals across P4P program early adopters 
(HQID) and late adopters (VBP) found no difference in process scores or mortality 
for non-targeted and targeted outcomes (pneumonia, HF and MI) 37. The complexity 
of the HQID and VBP programs (in contrast to HRRP, below) was suggested to 
have limited the meaningful engagement of hospitals, in addition to incentive design 
aspects 37. 

Hospital Readmissions Reduction Program, US 
The HRRP program initially targeted readmissions following myocardial infarction, 
heart failure and pneumonia. This was later expanded to include Chronic 
Obstructive Pulmonary Disease (COPD), hip and knee replacement surgery, and 
then coronary artery bypass graft surgery (CABG), Penalties were applied on 
hospitals with greater than average readmission rates, initially set at 1% of hospital 
reimbursement costs (in 2012), and subsequently up to 3%.  

Early studies of the HRRP had encouraging findings, unlike those of the VBP. 
Following the announcement of the program (2010; prior to penalties), readmissions 
rates changed from having been stable throughout 2008-2010, to decreasing for all 
three targeted conditions, as well as for non-targeted conditions 38. Among hospitals 
that were subsequently penalized, the rates decreased more among targeted than 
non-targeted conditions, suggesting they acted to address their known performance 
(public reporting began in 2009) 38. The same was not found among non-penalized 
hospitals, suggesting less focused and wider system-approaches to decreasing 
readmissions 38.  

Subsequent studies have suggested there may have been unintended consequences 
of the program. One concern had been the potential shifting of patients away from 
hospital admission and towards observation or emergency rooms (i.e. not 
hospitalized). Initially, no association was found between hospital visits and 
readmission rates, but later findings showed decreased readmissions were 
accompanied by increased emergency and observation room stays 39 40. Among heart 
failure cases, potentially up to 80% of the readmissions decrease may be accounted 
for by such shifting 41.  

Another concern was whether HRRP impacted the mortality rate of targeted 
conditions. No increased mortality was found among MI patients, however, studies 
arrived at opposite conclusions regarding patients with heart failure 41-47. Important 
methodological limitations of several studies, in addition to changes in HF 
epidemiology, precluded them from identifying a causal relation between HRRP 
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and mortality 41 48. This has led to considerable professional debate, and the impact 
remains uncertain 41 49. It has been suggested that HF patients tend to be older and 
more medically complex that other patients, and may therefore be more sensitive to 
outpatient longer-term care rather than inpatient care 42.  

Several recommendations for an improved HRRP have been proposed by 
professional societies, such as having a combined metric of readmission and 
mortality, and the inclusion of the entire spectrum of hospital interactions across 
observation, emergency and hospitalization 41. Changes to incentive structure have 
also been suggested, noting that for heart failure the incentive for hospitals to reduce 
readmissions (through HRRP) was several times stronger than that to reduce 
mortality (through VBP) 49 50. This motivated the recommendation for combining 
the HRRP and VBP into a single comprehensive program 41. 

Hospital-Acquired Condition Reduction Program (HACRP), US 
This program aimed to decrease hospital infection and increase patient safety across 
about 3,300 hospitals (in 2015). Three components formed the hospital HACRP 
score. Specific measures were used for central line–associated bloodstream 
infection and catheter-associated urinary tract infection. The third component was a 
composite patient safety score, initially including 8 measures (10 in 2021), such as 
rates of pressure ulcers, iatrogenic pneumothorax, in-hospital fall with hip fracture, 
and post-operative sepsis 51 52. A wider range of conditions was targeted through this 
program, compared to VBP and HRRP. 

Considerable limitations of the composite score had been noted at the start of 
HACRP implementation, including issues with weighting, risk adjustment, 
surveillance bias and areas targeted 53. There is an overlap of measures used between 
HACRP and VBP, which is due to legal requirements, alignment efforts and the lack 
of alternative appropriate measures 51. Unlike other programs, the HACRP 
penalized only the worst-performing quartile, with 1% of their total payment 51. 
Thus, the incentive to improve primarily applied to hospitals within this lowest 
category. 

Evaluations of the HACRP impact found weak or no change in hospital acquired 
conditions, both compared to historical trends as well as to non-targeted measures 
54-56. This highlighted concerns regarding the composite score, but also the ability to 
impact change on major harm or mortality 56. Hospitals serving more medically 
complex or socioeconomically deprived populations were more likely to be 
penalized 57-59. Such hospitals were more likely to move from penalized to non-
penalized status than others, however, when considering all hospitals, penalization 
did not result in improved patient safety 55 60. 

A repeated finding regarding ‘Magnet’ hospitals, known for high nursing standards 
and quality improvement focus, had worse or similar performance in HACRP 
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measures 61-63. Hospitals with more quality accreditations (e.g. Joint Commission, 
Commission on Cancer) or having better performance on non-HACRP 
processes/outcomes were also more likely to be penalized by the program 64. This 
suggested the need not only for improvement of both HACRP and other non-CMS 
programs, but also for broader quality initiatives that are not limited to individual 
domains (e.g. nursing alone) 61-63.  

Altogether, these findings suggested important opportunities for improved program 
design and fairness, though several of these had been previously noted 53. Foremost 
among these were for stratified hospital comparisons, and improvements to risk 
adjustment, monitoring systems, and measure selection and validity 53 65-67. 

While the findings from the VBP, HRRP and HACRP programs may be somewhat 
disappointing, given their limited successes, it is especially important to highlight 
the valuable lessons learned. Replicating their same course would be neither 
advisable nor ethical. However, the evidence that resulted from evaluations of these 
programs provides important opportunities for developing effective P4P initiatives. 

Financial Incentive for Quality Improvement, France 
The program ‘Incitation Financière à la Qualité’ (IFAQ) has been gradually 
developed since 2012, by several institutions and including hospital stakeholders 68. 
Hospitals are brought together in comparison groups, and quality assessed using a 
set of indicators, with results used to rank hospitals. The comparison groups include 
acute care, rehabilitation care, home care and dialysis units. Groups are further 
subdivided based on volume and casemix. Several indicators are used, such as 
certification, patient-reported experience measures, pain assessment and quality of 
hospital discharge summary 69. To improve ease of understanding, no more than 10 
indicators are used within each comparison group, and an average success rate used 
to determine overall performance. Thresholds are set for remuneration, and the 
financial compensation is allocated based on their economic volume and success 
rate. 

There is limited documented research regarding the impact of the IFAQ P4P in 
France. An evaluation of the 2012-2014 pilot phase of the program comparing 185 
case hospitals and 192 control hospitals did not find a difference across nine process 
quality indicators 70.
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2.2 Casemix  

2.2.1 Why casemix? 
If two hospitals differed by cost-per-case or by outcomes such as mortality, one’s 
initial thought would likely be that one receives sicker patients than the other, on 
average. Therefore, if we intend to be fair in comparing hospitals, we would have 
to measure and adjust for the severity of illness. While adjustment is a rather 
straightforward mathematical exercise, measurement is not; how do we compare the 
severity across thousands of medical conditions? The most widely used approach 
has been through resource consumption acting as a proxy for severity of illness. The 
‘casemix index’ of a hospital is calculated based on this and reflects the aggregate 
risk of all persons hospitalized at that institution 71 72. The same can be applied at 
population levels, such as across regions or nationally by time.  

Since the 1980s dozens of countries have developed their casemix systems, 
beginning in the US, then in some European countries and other regions. The 
applications of casemix are varied, and can be broadly categorized into three areas: 
policy, management and research 73. Within policy, casemix can be used for 
payment or reimbursement, planning of healthcare resources and program 
evaluation. Some uses within management include quality control and performance 
comparisons, planning and budgeting. The most important research application is 
for casemix as a risk adjustor when comparing utilization and outcomes. 

In the context of performance, casemix is not typically a target in and of itself. A 
hospital’s casemix is what it is; we cannot prescribe what it should be. However, 
being a proxy for illness severity, changes in casemix provide information on 
changes in hospital behavior. For example, this may include increased unnecessary 
or low-risk hospitalizations, or selective admission of specific diagnoses. A 
hospital’s casemix may also strongly impact its performance across different 
measures. For example, readmissions are more frequent in hospitals receiving more 
severely ill patients (higher casemix index) 74 75. Similarly, hospitals with increased 
technical capability tend to have a higher casemix index, which is at least in part 
due to greater patient severity 76. Hospital ownership status has a more mixed 
relation with casemix, as it is always secondary to other factors (e.g. patient 
severity). In different contexts, a higher casemix may be found in public or private 
hospitals, which may vary by diagnostic category, and sometimes being a 
consequence of some private hospitals pursuing more profitable and less complex 
hospitalizations (sometimes referred to as ‘cream-skimming’) 77-79. 
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2.2.2 Casemix approaches and calculation 
The calculation of casemix is essentially the reduction of information from 
hundreds, thousands or more hospitalizations, into a single number. Such a process 
involves several parameters that can affect the casemix result. Sound statistical 
skills and knowledge of the local healthcare system are essential precursors for 
developing a fair and accurate measure of a hospital’s casemix. 

Diagnosis Related Groups (DRGs) are usually used to derive the casemix index. 
DRGs were developed at Yale University in the 1960s as a tool to facilitate hospital 
comparisons and evaluation, using administrative data 80. Similar to the concept of 
the casemix index, the function of DRGs is to reduce information into smaller 
blocks, which allow uses for various purposes, such as comparing performance or 
prospective payment. This typically involves grouping hospitalizations based on 
clinical data (diagnosis and procedures), age, sex, resource utilization (cost, length 
of stay) and severity. DRGs were first adopted by the US CMS in 1983, primarily 
as a cost-containment tool 81. This supported the shift from a system based on fee-
for-service reimbursement, to one using prospective payment based on DRGs 82. 
Generally, the cost-containment goal was not successful, due to various provider 
responses 82. Contrary to the US, the primary purpose in early European adopters 
was for increased fairness and efficiency, given their systems having per-diem 
payment and global budgets 81. It is for such reasons that a DRG approach may be 
advantageous, although it also brings with it new risks and challenges that 
necessitate strong monitoring and information systems 83.  

Many countries lack DRGs, which require considerable investment and 
maintenance by national health systems. In such contexts, casemix index can be 
calculated using diagnosis and procedures codes directly. Such an approach has 
been shown to be valid and feasible 84. The approach remains one of information 
reduction, and what differs is a question of the type and volume of grouping 
involved for the ‘averaging’ process. The strength of a well-designed DRG 
approach would allow a more accurate reflection of average patient risk, whereas 
the strength of a well-designed code-based approach would require fewer 
assumptions. 

The standard generic formula for casemix index calculation as used by the US CMS 
is presented in equation 1 85 86. While variations exist, the underlying concept 
involves using a standard weight for each code defined based on the population 
average; a numerator and denominator of hospital and population cases, 
respectively; and a summation across all available codes. 



37 

CMIh = ∑Wg Ngh∑Ngh∑Wg 𝑁gn∑Ngn  

Equation 1 

Here, h is the hospital; Wg is the weight calculated for each ICD/CPT code; Ngh is 
the number of cases within each code in hospital h; and Ngn is the number of cases 
within each code in the total population. 

2.3 Readmissions  

2.3.1 Why readmissions? 
Hospital readmissions are frequent, costly and sometimes life-threatening 87. The 
reduction of readmissions is an important health system goal, with specific national 
policies pursued across several countries 88. This works firstly in the interests of 
patients themselves, and secondly for improved system effectiveness.  Using the 
Kruk and Freedman framework, readmissions may be considered within quality of 
care, under the dimension of effectiveness 4 89 90. Pathways to impact may range 
across improving initial treatment to improving discharge instructions. 

Two broad categories of readmissions may be defined: planned and unplanned. 
Planned readmissions are those intentionally scheduled as part of patient care, such 
as for chemotherapy, kidney dialysis or cardiac catheterization 91. All other 
readmissions are considered unplanned, including acute illness or complications of 
previously received care. Only unplanned readmissions are a signal of impaired 
quality of care. Special methods involving algorithms are typically used to 
distinguish between the two readmission categories.  

The risk of readmission is influenced by several factors, which can be identified by 
the extent to which they are modifiable. Non-modifiable factors include those at the 
individual level, such as patient age, comorbidities and the severity of the initial 
hospitalization 92-96. Community-level factors are also an important factor, including 
socioeconomic status and poverty 92 94 97. Factors that to some extent are modifiable 
include hospital quality of care, as well as the discharge instructions given and 
patient compliance with these. Other relevant factors include hospital size, volume 
and geography, but these are less understood 96 98-100.  
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2.3.2 Readmission approaches 
The most commonly used measure is 30-day all-cause readmissions, although 7-
day, 60-day or 90-day readmissions have also been used. The rationale for having 
30-days is because we expect the large majority of such readmissions to have been
preventable, and therefore provide useful information for operational or policy
decision-making. Public payers predominantly use all-cause readmissions, albeit
with a few specific exclusion criteria (e.g. trauma, chemotherapy) to improve the
validity of the performance measure. Readmissions can also be cause-specific, and
these tend to be used by private insurance. The overall logic of using all-cause
readmissions is that the body is complex, and at a population scale it is difficult to
rule out a primary or contributing relation between most readmission and initial
admission diagnoses. Also, using an all-cause measure restricts the potential for
circumvention by some providers using coding changes. From the perspective of
national health systems, it is important to get readmissions generally right, rather
than specifically wrong. However, this also underlines the importance of having a
sufficient denominator to minimize the role of miss-attribution or chance.

Readmission is generally calculated as the number of readmissions as a proportion 
of index cases, within a specific timeframe. Different systems may use variations, 
including for example a comparison of expected to actual readmissions and adjusted 
by national average. In all circumstances, the numerator is a subset of the 
denominator population, and all of the latter has the ‘opportunity’ to be within the 
numerator. This second point is relevant when considering data cut-offs at specific 
time-points. Hospital readmission rates are typically risk-adjusted, for example for 
casemix and age, to allow comparisons across hospitals. 

Various prediction models for readmission risk have been developed, typically 
using administrative data to predict the likelihood of readmission of different 
patients. A direct application of these would be to inform interventions for reducing 
readmission. However, such models have been found to be poor at risk prediction, 
commonly with only 60-70% chance of a correct result 101. 

2.3.3 Pay-for-performance impact on hospital readmissions 
Financial incentives have been linked to the reduction of readmissions through pay-
for-performance, including a few large-scale programs. We previously elaborated 
on the mixed impact and design limitations of the HRRP in the US (see 2.1.3). In 
contrast to this, the 2010 Hip Fracture Best Practice Tariff (BPT) in England focused 
specifically on hip fractures and had a simpler P4P design 102 103. 

The BPT scheme paid hospitals a supplement for each hospitalization that met six 
specific process-based criteria (e.g. assessments, time to surgery) 102 103. Following 
implementation, mortality decreased among elderly patients with hip fracture, and 
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a previously increasing trend of readmissions was reversed 102. However, it is 
relevant to note the difficulty of disentangling the impact of the P4P itself, as the 
BPT was part of a broader initiative also involving a national clinical audit and 
database development 102.  

2.4 Patient perspectives  
“To cure sometimes, to relieve often, to comfort always.” 

– aphorism adopted at the Saranac Lake sanatorium (19th century) 

2.4.1 Why patient perspectives? 
Listening to persons seeking care has been recognized by healers for thousands of 
years, across ancient civilizations including those in China, Egypt and India. A 
fundamental aspect of early Hippocratic medicine was accompanying the patient 
and meeting their individual goals. A modern age revival of the role of patients 
began in the 1950s, through the works of Michael and Enid Balint in the UK, and 
George Engel in the US 104-106. These early initiatives emphasized the need to 
understand and empathize with the patient, and recognize the social, mental and 
environmental context of patients.  

Over the past four decades several landmark reports have underlined the inclusion 
of patients and their perspectives. These include Griffith’s Report (1983, UK), the 
Institute of Medicine (IOM; 2001, US), and the World Health Assembly, which in 
2016 adopted the Framework on Integrated People-centered Health Services, 
stressing the patients’ role in defining their needs and co-producing health services 
reforms 107-109. In 2018, the IOM also called for an expansion towards person-
centeredness, whereby the care provided is “respectful of and responsive to 
individual preferences, needs and values” 110 111. Patient-centeredness has also been 
called “the doorway to all qualities”, a view that is also adopted by the World Health 
Organization, the World Bank and the Organisation for Economic Co-operation and 
Development (OECD) 111 112. Physician-patient communication skills also became 
part of many national medical curricula. It is notable, however, that patient 
engagement is predominantly at the individual level regarding their treatment, and 
only rarely do health systems engage patients regarding system development or 
reform. 
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2.4.2 What are patient perspectives? 
The earliest conceptualization of patient perspectives was through the concept of 
‘patient satisfaction’. This has been extensively researched since the 1960s, and also 
gave rise to hospital patient satisfaction surveys in many countries 113. As early as 
1966, Avedis Donabedian emphasized that the effectiveness of care to achieve 
health and satisfaction “is the ultimate validator of the quality of care” 5. 
But precisely what satisfaction meant was less clear, and the difficulty of its 
measurement was also recognized 5.  

Expectation theories were predominant in approaching patient satisfaction, 
considering patient expectations to play a central role in satisfaction. These included 
value expectancy model, fulfilment theory, discrepancy theory, disconfirmation 
theory and others 114. However, the evidence has failed to support a major role for 
these theories, perhaps in part due to the complexity of expectation itself (different 
types and levels), and the influence of other factors on satisfaction 114-116. Another 
critique is that patient satisfaction was derived from consumerist theories 
(portraying patients as customers), yet the receipt of healthcare was a more complex 
phenomenon than a consumer product. Most patients cannot be expected to ‘step 
out’ of their illness and take on the role of a ‘rational consumer’, nor have the 
technical knowledge to evaluate some aspects of care 117. Also, in many cases 
patients cannot easily turn down ‘the product’ or seek an alternative 117.  

This is not to say that expectation does not play it role in satisfaction; it most likely 
does. Both expectation and satisfaction are multi-dimensional, but they are also 
ambiguous and under-theorized 114 118. That several decades of research had not 
considerably clarified patient expectation and satisfaction underscores the need for 
another approach regarding patient perspectives. It is relevant to note that 
satisfaction also closely involves emotions, and is of a generally subjective nature 
118. This poses additional challenges to understanding satisfaction. Altogether,
although efforts to understand satisfaction should still be pursued, there remains a
need for a wider approach which considers other patient perspectives as well.

Measures of patient perspectives that were later developed included those of the 
patient experience. These may be considered more focused on perceptions of quality 
of care (particularly structures and processes), compared to satisfaction measures. It 
is challenging to generalize across these measures, since different tools have 
incorporated different dimensions. Some notable examples of patient experience 
tools include the Ethiopian Patient Experiences with Inpatient Care (I-PAHC), 
Indian Patient Perceptions of Quality (PPQ), and the US Hospital Consumer 
Assessment of Healthcare Providers and Systems (HCAHPS) 119. The HCAHPS, for 
example, includes 29 questions, of which 10 are used by CMS for the VBP hospital 
scoring: two global satisfaction measures (overall rating of hospital, 
recommendation of hospital), three communication measures (doctors, nurses, 
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medications), three clinical process measures (staff responsiveness, care transition, 
discharge planning), and two environmental measures (cleanliness, quietness) 120 121. 
Despite the widespread use of tools for measuring patient perspectives, this remains 
a topic that is not well understood. 

The evidence on the relation between patient experience and health outcomes is 
unclear. Various studies have found a relation between better experiences and 
improved outcomes such as mortality, readmission and complications, while others 
did not, or otherwise had mixed findings 122-127. Overall, positive associations between 
patient experience and clinical outcomes are more commonly found than no 
associations 128. Mixed findings may be in part due to study designs and measure 
limitations, although it is notable that the dimensions of patient-doctor and patient-
nurse communication tend to be often associated with better outcomes than other 
patient experience dimensions 123 124 127. Nevertheless, a better patient experience is an 
outcome in and of itself, or, as Donabedian noted ‘health and satisfaction’ 5 129. It is 
also the one aspect of care that is evaluated directly by patients, not providers 129.  

A common and major limitation of patient survey tools is their validity and 
reliability, which should be addressed to better understand patient perceptions and 
inform quality improvement 130-132. Also, the full potential of patient engagement is 
largely unexplored in some directions, and such tools also do not capture all the 
information that is available from engaging patients. Some have suggested that 
patients should be actively engaged to co-design health systems, with a focus on the 
actual experiences, and not only processes and outcomes in place 133 134. 

2.4.3 Patient perspectives and pay-for-performance 
Patient perspectives accounted for 25% of the total performance score within the 
VBP in the US. This formed a strong incentive for hospitals to improve the patient’s 
experience, at least nominally. The HCAHCPS tool was used to evaluate patient 
experience, using random samples of patients discharged between 48 hours and six 
weeks. Investigation at years three, four and six after VBP announcement found no 
impact of the program on patient experiences 36 121 135 136. There was also no 
difference between safety-net and non-safety-net hospitals, noting that the former 
group were more likely to be penalized (further deteriorating resources) 121 137. These 
findings included the two global satisfaction measures, on 9 or 10 out of 10 rating 
and on recommending the hospital, whose long-term trends remained suggested a 
slowing down after VBP, but possibly attributable to other factors 121.  

Given the failure of VBP to improve patient experience, some suggestions have 
included the need for program redesign, measuring experience in non-hospital 
settings, and interventions beyond financial incentives or P4P 121 135. Other concerns 
have also been raised, such as instances of hospitals providing designer gowns or 
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valet parking, and of consultants coaching nurses’ verbal communication (‘teaching 
to test’), all to influence patient perceptions 117 130. In addition, caregiver behavior 
may also become more guarded, for example physicians failing to engage patients 
on smoking or obesity, or on non-favorable prognosis, for fear of antagonizing 
patients 130 138. Limitations to surveying patient experience also include the potential 
for over-prescription or unnecessary care (e.g. treating solely to ‘satisfy the 
patient’), potentially harming patient outcomes and increasing costs 139. Such 
evidence provides increased awareness of the complexity involved in measuring 
patient perspectives, and the importance of incentive design. 

One review of interventions to improve patient experiences (as measured by 
HCAHCPS) concluded there was minimal evidence to inform on what interventions 
work at scale, and in which contexts 140. A prominent limitation noted by the review 
was the abundance of pre-post designs which do not account for secular trends 140. 
In following the pathway from intervention to change in patient perceptions, it is 
worthwhile to revisit some of the assumptions involved. It is assumed that the 
intervention will change provider behavior (or not); that any change will be 
perceived by patients, and that the measurement tool would detect any change. 
Unlike the measures used for outcomes such as readmission or mortality, surveys 
on patient perspective have a lower precision. This is in part due to the nature of the 
data used (survey on a sample), but also non-response bias with, for example, sicker 
patients being less likely to respond 141 142. Generally, responses to patient surveys 
tend to be very positive, and can overstate the perceptions of patients 143. For this 
reason, it is typical to find satisfaction proportions of 80-90% across hospitals in 
different countries.    
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2.5 Knowledge gaps on pay-for-performance 
There are several knowledge gaps regarding different aspects of P4P. A non-
exhaustive list which is not specific to this thesis includes: 

1. How can stakeholder buy-in and engagement be achieved? 

2. What are the contextual factors, including health system, organizational 
culture and patient population? 

3. What are appropriate measures or components? 

4. Which measures or components reflects quality of care? 

5. A limited understanding of impact on outcomes. 

6. How can P4P be patient-centered? 

7. To what extent can findings be generalized to other contexts? 

8. How sustainable is P4P? 

9. What is the optimal incentive design? 

10. How can P4P be integrated with other payment models? 

11. What are appropriate transparency and feedback mechanisms? 

12. What are the unintended consequences, spillover effects, and impact on 
individual morale? 

13. To what extent P4P may exacerbate inequalities. 

14. How can P4P integrate social determinants to adjust for outcomes? 

15. What is the long-term impact on hospitals and health system? 

16. What are the perceptions of hospitals, health professionals and the public 
towards P4P? 

This thesis primarily addresses gaps 1-6, and contributes to a more limited extent 
regarding gaps 8-11.  
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Conclusion 

This chapter provided a definition of health system ‘performance’; the theoretical 
underpinnings for P4P; the evidence on hospital P4P; an introduction to each of 
casemix index, hospital readmissions, and patient perspectives; and a list of 
recognized P4P knowledge gaps. 

In the next chapter we will provide an introduction to Lebanon, where this thesis 
work is located, and to the Lebanese health system, and the P4P models 
implemented by the MoPH in 2014 and 2018/2019. 
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3  Background and Interventions 

“Pity the nation that wears a cloth it does not weave, eats a bread it does 
not harvest, and drinks a wine that flows not from its own wine-press.”  

– Gibran Khalil Gibran (1883-1931) 
 
This chapter begins with an introduction to Lebanon and its health system, and then 
continues with information about the P4P models of 2014 and 2018/2019, including 
their components. 

3.1 Lebanon 
Lebanon lies in West Asia, on the eastern coast of the Mediterranean Sea. Its 
location resulted in it being at the cross-roads of civilizations for several thousands 
of years. It has an area of about 10,452 km2, and currently a population of about 6.8 
million people, including almost 2 million refugees, most of whom have arrived 
after 2011 due to the conflict in neighboring Syria. It is among the top 20 countries 
by population density. The geography of Lebanon includes four regions: a coastal 
plain, two mountain ranges, and the valley between them. It has a length of about 
217 km, and a width that varies between 48-89 km.  

In the modern age, after gaining its independence in 1943 Lebanon has had 
alternating periods of stability and conflict, including the 1975-1990 war. Since 
1990, Lebanon has struggled to develop in several sectors, due to a mix of factors 
including corruption and poor governance. The period starting 2005 has been 
marked with intermittent political instability, in parallel with conflict in other 
countries in West Asia. 

More recent developments that have shaken the country include the economic crisis 
that began at the end of 2019, largely due to a national Ponzi scheme and poor 
governance. The impact of the crisis was further exacerbated in 2020 by the 
COVID-19 pandemic, and the explosion at the Beirut port in August of the same 
year. The consequences of the economic crisis included doubling to 82% of the 
population into multi-dimensional poverty 144.  
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3.2 Health system 
The Lebanese health system is characterized by a mix of public and private payers 
and providers. Most payers are public, while most providers are privately owned. 
About four-fifths of citizens are under the coverage of the Ministry of Public Health 
or the National Social Security Fund (NSSF) 145. The MoPH coverage extends to 
citizens who lack NSSF or other formal insurance and includes hospital care. The 
NSSF coverage is wider, additionally including subsidization of medication and 
outpatient care, and covers formal sector employees and their dependents. 

The 1975-1990 period was expectedly a highly unregulated environment. Out of 
necessity, a large increase in private health facilities, given the decimation of the 
public infrastructure. By the early 1990s, there was a large number of private 
hospitals, with a widely variable quality of care. The stability of the 1991-2005 
period saw increased initiatives to improve hospital care. This included a national 
hospital accreditation program, public hospital construction, and the development 
of a national network of primary care centers. Alongside other MoPH initiatives, 
this contributed to the improvement of outcomes such as infant and maternal 
mortality, life expectancy and out-of-pocket expenditure on healthcare.  

In 2001, the MoPH linked hospital accreditation with reimbursement tiers. This 
financial incentive was intended to motivate hospitals to improve their quality of 
care, vis-à-vis achieving accreditation 146. Within a few years, the limitations of this 
model had become more apparent. These included the absence of a measure for 
hospital case complexity and of any outcome measures. It was within this context 
that new model was initiated, namely hospital pay-for-performance.  

3.3 Interventions using pay-for-performance 

3.3.1 Hospital pay-for-performance model of 2014 
In 2013, investigation of the long-term impact of the accreditation-reimbursement 
linkage had revealed that case complexity varied widely within and across 
reimbursement tiers 147. This argued against the assumption that a higher tier implied 
more complex cases. Hospitals and other stakeholders were engaged regarding these 
findings during 2013-2014. In August 2014, the MoPH held an engagement event 
for hospital leadership and managers, announcing the adoption of a new model 
linking performance to reimbursement. This was legalized through Ministerial 
Decision #1980/1 (November 2014). The new model included a mix of weighted 
components, which were used to determine the Total Performance Score (TPS) of 
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each hospital (see table 1). The components were weighted based on their perceived 
relative importance by the MoPH, but also engaging the Syndicate of Private 
Hospitals.  

Table 1: Components of the 2014 P4P 

# Component Weight 
1 Accreditation 40% 
2 Casemix index 35% 
3 Patient satisfaction 10% 
4 ICU case proportion 5% 
5 Surgical case proportion 5% 
6 Deduction proportion 5% 

 

The model retained accreditation status to maintain some direct incentive towards 
improving structures and processes. The TPS of hospitals was standardized using z-
scores. All hospitals with an above-average TPS were categorized in the top 
reimbursement tier (T1); those within 0.5 standard deviations of the mean were 
categorized in the middle tier (T2); and those below 0.5 standard deviations were 
categorized in the lower tier (T3). The same model was applied among public and 
private hospitals, but standardized separately. This meant that public hospitals were 
compared with each other, and the same applied to private hospitals. 

 

3.3.2 Hospital pay-for-performance model of 2018/2019 
In January and March 2018, the MoPH held two events announcing the updated 
pay-for-performance model. These events included hospital leadership, quality 
managers and financial managers. The first event was centered on the policy level, 
while the second event was largely at the technical level. The new model benefited 
from updated literature and the lessons learned following the 2014 model, including 
its impact on different measures. The new model was legalized through Ministerial 
Decision #925/1 (May 2019), which also disseminated the component weights (see 
table 2). The period between announcement and legalization was due to the 
intervening parliamentary elections and new government formation.  

Six components were included, three had been retained but differently weighted 
(accreditation, casemix index, patient satisfaction), two were new components 
(readmissions, elderly cases proportion), and one had been modified (ICU cases & 
beds). Component weights had been in part determined within the MoPH technical 
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team, using an analytic hierarchical process and further refined using an iterative 
process with pre-defined rules for balancing components.  

Table 2: Components of the 2018/2019 P4P 

# Component Weight 
1 Accreditation 30% 
2 Casemix index 45% 
3 Patient satisfaction 20% 
4 Readmissions 2% 
5 ICU cases & beds 2% 
6 Elderly cases proportion 1% 

Hospitals that had accreditation status received a complete score on this component, 
while those that had not, received a partial score. This differed from the 2014 
process, which had penalized hospitals with a ‘caution’ note on their most recent 
accreditation report.  

The casemix index was calculated separately for medical, surgical and mixed cases, 
and the first was further segregated into short, medium and long-stay medical cases. 
Casemix results were weighted by case type volume to calculate the ‘all-stay’ 
casemix index.  

The results of the most recent patient satisfaction survey were used for the third 
component. This included a composite score based on patient responses on eight 
items regarding the admission desk, doctor and nurse interactions, pain relief, 
dignity and respect, cleanliness, recommendation of hospital to others, and receiving 
a receipt after payment at the hospital.  

The readmission component included four conditions: general cases, pneumonia, 
cholecystectomy and stroke. Their selection was based on review of other 
initiatives, and their incidence, trends and utility in using these within the Lebanese 
context. Case definitions were developed, specifying the calculation, and inclusion 
and exclusion criteria. Within each readmission measure, hospitals within +0.5 
standard deviations received the full score (0.5%), while those above received none. 
This design took into account variation around the mean, while also providing 
incentives for the reduction of readmissions.  

The elderly cases proportion measured adults aged 64 years and older, among all 
adults (18 years and older). The intention behind this component was two-fold. 
Firstly, this would compensate for the exclusion of age-adjustment in casemix 
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calculation. Secondly, it was intended to discourage cherry-picking by some 
hospitals which may avoid hospitalization of elderly persons.  

The ICU component had been calculated in 2014 based on the proportion of ICU 
cases among all hospitalizations. This was revised in 2018 into two separate 
subcomponents: the proportion of ICU to total cases; and the proportion of ICU to 
total beds. This was motivated by the lack of a consensus in the literature regarding 
which approach is more effective at incentivizing hospitals to increase their ICU 
capacity. The scores of components #3, #5, and #6 were standardized and capped 
within two standard deviations of the mean. 

A similar approach was used for determining the hospital TPS as in 2014. However, 
a -0.75 standard deviation was used as the cut-off between T2 and T3 reimbursement 
tiers. Figure 7 illustrates an example of the performance card disseminated to each 
hospital in 2019.  

Four domains have been used to describe the structure of US Medicare programs: 
program scope (broad or narrow), performance (absolute or relative), awards 
(achievement, improvement or both), and incentive (reward, penalty or both) 148. 
Using a similar approach, the Lebanese P4P model may be described as having a 
mixed scope, and rewarding achievement based on relative hospital performance. 
The incentive for hospitals is to increase (or maintain) their reimbursement tier. 
Since the P4P was integrated within the MoPH mechanism for determining 
reimbursement tiers, and not relying on separate funds, it was by design sustainable. 
The Lebanese P4P shared certain aspects with the US and French P4P models, such 
as readmissions and certification/accreditation, respectively. 

Conclusion 

This chapter provided an introduction to Lebanon and its health system, and 
information about the MoPH P4P models of 2014 and 2018/2019. 

In the next chapter we will provide the conceptual framework for the P4P model 
developed at the MoPH, and where the four papers included in this thesis fit within 
this framework. 
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4  Conceptual Framework 

“Be kind to people, be ruthless to systems” 
– Michael Brooks (1983-2020) 

 
This chapter provides the conceptual framework for the P4P model developed at the 
MoPH, and where the four papers of this thesis fit within this framework.  

Recognizing the complexity of pay-for-performance in health systems, we 
developed a conceptual framework for the model developed at the MoPH (see figure 
8). Since the goals of this research are based on the MoPH P4P, we sought to clarify 
the various aspects involved. This framework includes several dimensions: the 
intervention, contextual and mediating factors, response expected and organization.  

The intervention is the P4P model, which includes several characteristics that are 
relevant for impact. These include the size of the incentive and the weight of 
individual components, both of which would be expected to influence if and to what 
extent hospitals respond to the P4P. A model that is easier for hospitals to 
understand is also more likely to result in a response, as would one that has a more 
frequent evaluation (e.g. annually) compared to one that is less frequent. 
Transparency would be expected to increase trust among hospitals regarding the 
fairness of the model, and in other instances this involves having performance 
measures determined not by the payer, but by a third party. Sustainability is also 
relevant, as it signals to hospitals whether the P4P model is a transient initiative or 
a longer-term one. Because the total performance score of hospitals is a composite 
score, is also affected by the variation within each score. For example, if two 
components were equally weighed, but the first varied between 80-90%, and the 
second between 60-90%, then the second will have a greater effect on the TPS.  

Internal factors include the hospital-perceived cost-benefit, resources available to 
them, how knowledgeable they are about the model and ways to respond effectively. 
The reimbursement tier may also be a factor: hospitals who perceive themselves 
near the top of the highest tier, or the bottom of the lowest tier, may not be as 
incentivized to respond to P4P as those who are closer to the tier boundaries. The 
alignment between the model and hospital values may also affect their response. 

External factors include the political, financial and socioeconomic context. These 
may be relevant in different ways. For example, outputs or outcomes may be less 
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modifiable by hospitals serving a more socioeconomically disadvantaged 
population. Changes in healthcare regulations or other initiatives may also affect 
hospital P4P response. 

Organizational factors include the types of services a hospital provides, and the 
relevance of the P4P components to these. The volume of cases a hospital receives 
may also be relevant, particularly in terms of patients covered by the MoPH. For 
example, if MoPH patients represent a small proportion of total hospital cases, a 
hospital may be less incentivized to respond to P4P. In another manner, due to the 
‘law of large numbers’, we may expect more variability in outputs and outcomes 
among low-volume hospitals. Additional organizational factors relate to the location 
and ownership of the hospital (public/private). 

The response expected and outputs/outcomes are based on the components of the 
2018/2019 P4P, but include most of the 2014 components as well. We expect that 
hospitals would respond to the model components to different extents, possibly 
targeting all components or a selection of them. The mechanism by which hospitals 
would do this is labelled ‘black box’. This label is used because this represents one 
of the main gaps in the general evidence base on P4P, and the limited MoPH insight 
regarding such mechanisms. We also acknowledge the important role that 
unintended consequences may have in interventions such as P4P.  

The reasons leading to the development of P4P, including the overall context and 
MoPH-hospitals relation, are the subject of Paper 1 (see figure 9). Decreasing 
unnecessary hospitalizations is measured vis-à-vis casemix changes and represents 
improved effectiveness and patient outcomes. This is the subject of Paper 2. 
Decreasing readmissions also represents improved effectiveness and patient 
outcomes and are the subject of Paper 3. Improved patient perspectives are another 
outcome; in Paper 4 we explore what patient perspectives are and how to relate these 
to P4P. We do not measure changes in patient perspectives, due to construct validity 
limitations regarding this topic, and other issues noted in 2.4.3.  

Conclusion 

This chapter provided the conceptual framework for the P4P model developed at 
the MoPH, and where the four papers of this thesis fit within this framework. 

In the next chapter we will provide the theoretical foundation for the study design 
and analysis. This includes a discussion on causality, interrupted time series design, 
and the Newey-OLS and ARIMA mechanisms. We end with an introduction to the 
analytical approach and data collection method used in our qualitative investigation. 
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5  Theoretical Foundation for Study 
Design and Analysis  

“Since the extensive use of randomized experiments is limited to the last 
half century, and in fact is not used in much scientific investigation 
today, one is led to the conclusion that most scientific ‘truths’ have been 
established without using randomized experiments.”  

– Rubin, 1974, p.688, as cited in McCleary et al. (2017) 149 
 
This chapter begins with an introduction to the history of causality, how it is 
understood within some disciplines, and the role of experiments and quasi-
experiments. We establish that quasi-experiments have the potential to provide 
causal inference. This is followed by an introduction to interrupted time series (ITS) 
design, its accompanying four validities, and different types of impact that can be 
investigated using ITS. We then describe the mechanism of using Newey-OLS and 
ARIMA for ITS. The last section presents the qualitative approach (content 
analysis) and the data collection method (focus group discussions; FGD) chosen for 
exploring patient perspectives.  

5.1 On causality 
From a health or epidemiological perspective, we pursue knowledge on causality to 
better understand how to prevent disease and improve well-being. But the history 
of thinking on causality is diverse, stemming from different roots, and contributing 
to different meanings of causality, depending on one’s discipline.  

Aristotle defined four types of causes (material, formal, efficient, final), and was 
interested in the deeper philosophical purpose of objects or processes. David Hume 
developed a subjective and psychological construct of causality (as a response to 
the ‘induction problem’). John Stuart Mill approached this differently from Hume, 
arguing that causality is based on our empirical observations and is reliable in 
understanding the external world, despite limitations. These three examples 
represented the philosophical, natural and empirical traditions on causality, with the 
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third having the greater influence on modern scientific understanding of causality 
150p.133-134.  

Numerous important contributions were made in the 20th century, including those 
of Ronald Fisher (randomization, confounding), Jerzy Neyman (counterfactuals) 
and Donald Rubin (potential outcomes framework for estimating causal effects). All 
three developed methodologies and statistical tools for drawing causal inferences 
using observational data. On experimental designs in particular, Donald Campbell 
developed the quasi-experimental framework for deriving causal inferences in real-
world contexts or when randomization was not possible.  

It is not uncommon for epidemiologists and other scientists to avoid using the term 
‘causal’, since our approaches allow us to infer causality to varying degrees of 
confidence, but not prove it as a universal truth. The stronger the ability to rule out 
alternative explanations, the closer our approximation of the truth is. From a health 
perspective, for example, we cannot be fully certain that a specific exposure caused 
the disease in a person, because we do not know with certainty what would have 
happened had the exposure not occurred (i.e. the counterfactual). 

It is useful to briefly illustrate the difference regarding causality in disciplines such 
as physics and chemistry, as opposed to epidemiology and health sciences. The first 
are mainly concerned with understanding fundamental laws and mechanisms at the 
microscopic level, using reductionist approaches and deterministic models. 
Contrary to this, the complexity of the systems studied in epidemiology and health 
sciences does not allow similar reductionist approaches, due to the variable factors 
involved (e.g. biological heterogeneity, ethics, social and environmental 
determinants). Therefore, making causal inferences in this latter category is more 
challenging. Physics and chemistry usually produce mechanistic evidence, while 
epidemiology and health sciences usually produce probabilistic evidence, though 
noting important exceptions (e.g. in quantum mechanics, in biology). 

An instructive example of the different ‘causalities’ across disciplines is with the 
COVID-19 pandemic. The different interpretations contributed to the failure of 
many health institutions to recognize that the airborne spread of SARS-CoV-2 could 
be prevented using tools such as masking and ventilation. Such tools are 
applications of the physical and chemical sciences, and typically have national 
agencies that maintain regulated standards since decades 151 152. Epidemiologic 
approaches are not equipped to disprove such scientific findings established using 
the physical and chemical sciences 153-157. Rather, their role can be to increase 
knowledge on how such tools can be scaled up and adopted in the complex real-
world environment.  
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In epidemiology and health sciences 
The modern approach and reasoning on causality within the health sciences has been 
built on important contributions of persons such as Ignaz Semmelweis, Louis 
Pasteur, Robert Koch and Jakob Henle. We say approach and reasoning, because 
there is no algorithm or checklist for inferring causality. However, there are some 
very useful guidelines. The most prominent of these has been the considerations 
developed by Austin Bradford Hill in 1965. These originally included strength of 
association, consistency, specificity, temporality, biological gradient, plausibility, 
coherence, experiment and analogy 158. Over the subsequent decades these have 
been debated and revised in some instances 150p.167 159p.382-383. However, it is 
important to note that Bradford Hill never intended these as ‘criteria’, but rather as 
considerations to guide decision-making. The consequence of action based on 
evidence may also play a role in determining the level of evidence that is sufficient 
158. 

“What I do not believe - and this has been suggested - is that we can 
usefully lay down some hard-and-fast rules of evidence that must be 
obeyed before we accept cause and effect. None of my nine viewpoints 
can bring indisputable evidence for or against the cause-and-effect 
hypothesis and none can be required as a sine qua non. What they can 
do, with greater or less strength, is to help us to make up our minds on 
the fundamental question - is there any other way of explaining the set 
of facts before us, is there any other answer equally, or more, likely 
than cause and effect?” 

– Austin Bradford Hill (1965) 158 

Causal inference and study design are interlinked but distinct issues 150p.175. In and 
of themselves, there is no design that confirms causality or cannot add to the 
evidence, but experimental designs tend to provide greater support 150p.175. 

Many individuals have contributed to the development of our understanding of an 
‘experiment’ vis-à-vis the scientific method. These include Epicurus, Ibn al-
Haytham, Ibn Sina, Francis Bacon, Galileo and many others. Our modern definition 
of an experimental design draws heavily from the works of Ronald Fisher, 
particularly his emphasis on randomization, control and replication, which remain 
features of what is considered an experiment. A ‘quasi-experiment’ differs from this 
in that “the investigator lacks full control over the allocation and/or timing of 
intervention. [The] inability to allocate subjects randomly is a common situation 
that may be best described as a quasi-experiment” 160. This is not to be confused 
with a ‘natural experiment’, where investigators lack control of the independent 
variable, and may lack a control group. 
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There has been much emphasis on randomization in research, and specifically the 
role of randomized control trials (RCTs). Although these are sometimes considered 
the ‘gold standard’ for evidence, they are not. All study designs have their pitfalls 
and limitations 150p.175. Randomization is generally the best approach to strengthen 
the internal validity of an investigation, by minimizing confounding and selection 
bias, whether through participant self-selection or by researchers 159p.383 161p.47-49. As 
such, it intends to produce groups that are similar in baseline characteristics. 
Randomized designs are therefore powerful when studying phenomenon at the level 
of individual human body. However, there are many instances when randomization 
is not possible, not desirable, or both.  

Firstly, the strengthening of internal validity comes as a trade-off with external 
validity (generalization). This limits the utility of such approaches at the population 
level. It is also used to study specific interventions in tightly controlled 
environments; such control is usually not possible in complex environments or real-
world settings. Secondly, there are several ethical issues that should be considered 
before a randomized design is used. There should be a situation of equipoise, 
whereby there is uncertainty as to whether one intervention or the other is more 
beneficial to participants 161p.50 162p.157. Such uncertainty should be genuine and 
widespread, and not limited to the researchers alone. History records numerous 
instances when equipoise was absent, in unethical human experimentation such as 
the Tuskegee study (syphilis) and the Vipeholm study (dental caries). Thirdly, some 
interventions cannot be studied using randomized designs due to legal constraints 
and equity. For example, to study the impact of a law, we cannot randomize some 
people to be subject to the law, and others not 161p.47-50. RCTs also require 
considerable resources and are therefore not often feasible. Important threats to RCT 
validity also include the Hawthorne effect and Nocebo effect. 

“Experiment: Occasionally it is possible to appeal to experimental, or 
semi-experimental, evidence. For example, because of an observed 
association some preventive action is taken. Does it in fact prevent? 
[…] Here the support for causation hypothesis may be revealed.”  

– Austin Bradford Hill (1965) 158

Quantifying a cause-and-effect relation is not limited to randomized designs alone. 
Firstly, this is because causal inference remains an informed judgement, regardless 
of the tool used (even randomization). Secondly, focusing only on one 
methodological aspect risks ignoring other challenges to inferring causality 163p.11. 
The general approach is one that considers various uncertainties, and aims to 
exclude all alternative explanations, to finally express the varying level of 
confidence regarding the cause-effect being investigated 163p.11. The harms of 
tobacco smoking are illustrative of a widely established cause-and-effect across 
numerous diseases, which has been entirely based on observational studies, and 



59 

further complemented by laboratory findings. Although this is seen as settled by 
most people today, even if it were feasible to conduct an RCT on smoking today, it 
would be considered unethical 164p.58. 

Both Campbell and Rubin recognized that quasi-experimental designs can be used 
for making causal inferences. In such designs, unanticipated events can approximate 
the effects of randomization; when approximation is strong, the internal validity is 
strong 149. 

5.2 Interrupted time series analysis 
Time series refers to a collection of data points ordered by time. If an intervention 
is included, it may be seen as an extended pre-post-test. However, the availability 
of many data points both before and after the intervention may allow, in some 
instances, for a cause-and-effect investigation. 

We may define three types of time series designs: descriptive, correlational and 
(quasi-)experimental. Descriptive designs explore trends and cycles, but cannot be 
used for causal inference, because even entirely random processes may generate 
non-random patterns of change 149p.4. Correlational designs can investigate causal 
relations between two series, using their covariance. However, these require a strong 
theoretical reasoning explaining the relation between the two series. Quasi-
experimental time series, sometimes called ‘time series experiment’, refers to 
designs that involve data being ‘interrupted’ by an intervention, and are therefore 
named interrupted time series. This usually involves non-randomized designs, but 
can be used in randomized ones as well 161p.128. Causal inference primarily relies on 
abrupt interruptions not being a feature of natural time series processes. Hence, an 
interruption that coincides with an intervention may be interpreted as evidence of 
cause-and-effect, provided that validities are maintained and alternative 
explanations are not plausible 149p.8. In a broad manner, this approach has been used 
since the start of the 20th century 149p.7.  

5.2.1 The four validities 
We may define four relevant types of validities, all of which should be met, to allow 
causal inference from a time series design. This section draws generally on the work 
of McCleary et al. (2017) 149.  

1. Internal validity 
This refers to the extent to which a study’s design and implementation minimize 
alternative explanations, other than those that may be attributed to the manipulated 
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variable. In time series designs, the five plausible threats to internal validity are 
history, instrumentation, maturation, regression and selection. History concerns the 
possibility of another event that coincides in timing with the actual intervention. 
This highlights the importance of understanding the context of the underlying 
process, and excluding the presence of alternative explanations for any impact. 
Instrumentation refers to any change in measurement, whether in the form of tools 
or processes (e.g. changing standards in coding diseases).  

Maturation refers to any underlying process, that may otherwise be responsible for 
observed changes. Failing to control for such trends may result in causality being 
wrongfully attributed to the intervention. Regression to the mean may be a threat to 
internal validity when an intervention is applied at a point when the underlying 
process is at either a considerably high level or low level. Since interventions are 
often applied as a response to deviation from desired levels, regression should be 
considered as an alternative explanation in such instances. Having stable and non-
short time series data is usually sufficient to avoid this. Finally, selection is relevant 
in designs with an intervention and a control group, whereby they may differ on 
some theoretical grounds.  

2. External validity
This refers to the extent to which results can be generalized, whether to other
populations, contexts, treatments or outcomes. The threats to external validity are
due to either variation in subjects and situations, or variation in timeframes. The
main threat to external validity is how participants react to being observed
(reactivity). Experimental trials almost always use blinding (e.g. with placebo) to
address the threat of reactivity. However, in other designs this is not often possible.
Another approach is making use of secondary data, which was not originally
collected for the purpose of the research. This is one advantage of secondary over
primary data, in that we expect reactivity to be minimal or absent. The influence of
reactivity may be considerable, also in healthcare. When data is used to evaluate
people generating or collecting it, the data is subject to be altered (‘Campbell’s law
of data corruption’) 165.

Temporal drift is a threat that may occur when social or behavioral features of a 
population changes over periods of time. Semantic drift is one form, which may 
occur when the meaning of specific words or concepts changes over long periods of 
time. This threat is not usually encountered within the timeframes of most time 
series designs. Another form may be from short-term temporal variation, for 
example, weekday to weekend variation in speeding fines.  

It would be preferable to control threats to external validity using study design. 
However, this is not possible in many investigations. The remaining alternative is 
replications, which is costly, but also necessary. 



61 

3. Statistical conclusion validity 
This refers to soundness of the statistical analysis and interpretation. For time series 
design, the first threat to this validity is from low statistical power. Statistical power 
is a function of N, which is usually large in time series data, provided it is well-
designed. There is no standard reference for what qualifies as too few. Some refer 
to at least six data points in each of pre and post-intervention periods However, it is 
reasonable to assume we need several data points in both periods, and still more if 
there are seasonal or cyclical patterns in the underlying data. Overall, if the 
underlying process presents a generally stable trend, we can expect that at least 30 
data points would be sufficient for many causal inferences 149p.259. With less stable 
time series, a greater number would be required. More than 100 data points may be 
considered a long time series; however, series that are too long may be detrimental 
(see construct validity).  

Besides time series length, two other factors to consider are forecasting abuses and 
missing data. From a practical perspective, forecasting approaches may be 
appealing, however, they are not more advantageous than other approaches, and 
have a difficulty in distinguishing abrupt-permanent changes from others 149p.261. 
Time series often contain missing data, however, this may be imputed or analyzed 
with no disadvantage, provided that this data belongs to a single time series, is 
contiguous and not near the intervention 149p.262. 

The second threat is from violated assumptions of statistical tests. We have to ensure 
the normality of the time series data used, since this is an integral assumption of the 
statistical testing involved. If normality is unmet, this may be addressed using 
transformations, otherwise this would lead to biased estimates and incorrect 
inferences. Outliers may also compromise normality and therefore should be 
assessed, although we may note that outliers are a phenomenon when using sample 
data, but not population data 149p.258.  

4. Construct validity 
This refers to whether the measures used truly capture the theoretical construct 
intended, i.e. they measure what they are supposed to measure. The timeframe for 
the experiment should be carefully considered. Although a stable time series allows 
us to incrementally increase statistical power with each new observation, beyond a 
certain point this would come at the expense of construct validity. That point is when 
the underlying process is under a different regime or treatment. Therefore, a time 
series that is too long would include factors we are unaware of or did not intend to 
include, and this would threaten any inference regarding the intervention.  

A second threat is periodicity. The data in a time series may be aggregated at 
different levels, for example, daily, weekly, monthly or quarterly. Although this 
depends on the underlying process, using daily or weekly periods may result in a 
non-normal time series. Non-normality can be resolved using transformation, but 
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normal processes are preferable. Quarterly periods may result in normality, but also 
decrease the number of data points available. Monthly data points are usually more 
likely to provide both normality and sufficient periods, though it may be debatable 
if 28-day months are better than calendar months.  

Two additional threats are ‘fuzzy’ onsets and ‘fuzzy’ responses. An example of the 
former is when an intervention is implemented at slightly different times among two 
or more subgroups of the target population. The latter may involve an intervention 
that alternates between active and inactive, or high and low activity. Such threats 
may be controlled by carefully understanding the underlying theory regarding the 
intervention and its impact. A final threat is alternative worldviews, relating to 
different motives or interests of parties collecting the same data (e.g. national health 
authority and private insurance).  

To allow causal inference from a time series design, all four validities presented 
above should be met. Particularly internal validity may be the most consequential. 
This is because it refers to the confidence with which we can infer a causal relation, 
or the extent to which the observed effects are attributable to the intervention rather 
than other factors. What distinguishes time series designs is the reliance on a 
statistical model to control against some of the common threats to internal validity 
149p.10. Therefore, these threats play a smaller role than those related to the three other 
validities, provided that the study is well-designed.  

5.2.2 Impact models using interrupted time series design 
Different types of impact may be encountered when using interrupted time series 
designs. Before analysis is conducted, it is important to clearly define the relation 
of the intervention to the outcome, as well as what type of impact is excepted 166. 
An a priori theoretical basis for both these aspects strengthens the validity of our 
investigation. The type of impact may be defined using the literature, past 
experience or logical argument based on the mechanism of change 166. If none of 
these are available, exploratory analysis of alternative data may be used 166. 
Generally, the impact may be abrupt or gradual, and temporary or permanent. 
Different variations of simple and complex impact may be encountered.  

Figure 10 illustrates some of the more common types of impact, with changes in 
level and/or slope.  
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Figure 10: Examples of impact models used in ITS 166 

(a) Level change (b) Slope change (c) Level and slope change (d) Slope change 
following a lag (e) Temporary level change or pulse change (f) Temporary slope 
change leading to a level change.  

5.2.3 Newey ordinary least-squares regression (Newey-OLS) 
The method of Ordinary Least Squares (OLS) is a widely used approach in linear 
regression models. It aims to find the line of best fit between data points, based on 
which gives the smallest sum of squared differences between the observed and 
predicted values (i.e. sum of squared ‘residuals’). Newey-OLS is a type of OLS that 
uses the Newey-West estimator, which corrects for autocorrelation and 
heteroscedasticity, to improve the OLS model. Newey-OLS uses heteroscedasticity 
and autocorrelation consistent (HAC) estimation, using weighted averages of the 
residuals, which decrease over time.  

Autocorrelation refers to when values in a time series at a particular point are related 
to values at a previous point. Addressing autocorrelation in time series analysis is 
important because its presence violates assumptions of independence among 
observations, which is used in different statistical tests. Heteroscedasticity refers to 
when residuals in a regression model have a variable variance (spread), as opposed 
to having the same variance (homoscedasticity). Left unaddressed, 
heteroscedasticity may result in regression models having biased coefficients of the 
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standard errors in the regression model, and thereby any inferences made. The use 
of Newey-OLS rather than classic OLS therefore provides less biased and more 
accurate results. 

5.2.4 Autoregressive Integrated Moving Average (ARIMA) 
The underlying mechanism of ARIMA models is to predict future values in a time 
series, based on past values, changes between past values and discrepancies between 
observed and predicted values in the past. The latter two components denote 
differenced values and random error terms, respectively. 

George Box and Gwilym Jenkins are credited with the development of ARIMA 
models in the 1970s, building on previous work by Peter Whittle (1951). There has 
been increasing use of such models over the past few decades, with some minor 
development of the analytical approaches and increasing emphasis on model 
usefulness and interpretability. There has also been increasing use of ARIMA 
models in public health over the past several years, alongside other ITS models 167. 

Three components comprise the ARIMA model. An AutoRegressive (AR) 
component represents the relation of an outcome variable to its own past values and 
a stochastic term (randomness). A Moving Average (MA) component represents the 
influence of past error terms on the current error term (not to a moving average of 
the outcome variable). An Integrated (I) component indicates a transformation 
(integration) function which is only used if we need to normalize the time series. In 
essence, an AR process remembers past realizations, while an MA process 
remembers past shocks. If the time series data has a cyclical or seasonal pattern, this 
may be incorporated to develop a seasonal ARIMA model (also called SARIMA). 
Values at the defined seasonal lags would therefore be included in the process. Such 
a seasonal component results in a powerful model which is able to capture seasonal 
dynamics and relations. We will use an example of monthly rainfall as a simple 
illustration of this process. 

We would like to use previously recorded rainfall data spanning several years to 
forecast future rainfall, using an ARIMA model. The AR component would look at 
how the rainfall in the past affects the rainfall today. If it was rainy last month, it 
would be more likely to be rainy this month. From a first look at the data, if we 
detect that a long-term or seasonal trend was occurring (e.g. increasing rainfall), 
then we can use the I component to filter out this trend, and allow us to focus on the 
short-term changes instead. The MA component will look at the average rainfall and 
how it relates to previous miss-matches between our predicted and actual rainfall; if 
we had been over or underestimating rainfall, it would help adjust our model. Of 
course, real weather prediction is intrinsically far more complex, and uses other 
specialized models. 
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The basic equation for a seasonal ARIMA model may be expressed as follows. 

 𝑌t = 𝑐 + ෍ 𝜙i𝑌t-i௣௜ୀଵ + ෍ 𝜃j𝑒t-j௤௝ୀଵ + ෍ Φs𝑌t-sௌ௦ୀଵ + ෍ Θs𝑒t-sௌ௦ୀଵ + 𝑒t 
 

Equation 2 

Here, Yt represents the time series data at time t; c is a constant term for the intercept; 
ϕi are the AR coefficients for non-seasonal lags i=1 to p; Yt-1 is the value of the time 
series at lag i; θj are the MA coefficients for non-seasonal lags j=1 to q; et-j is the 
error term at lag j (difference between predicted and observed values); S represents 
the seasonality period (e.g. 12 months); Φ are the seasonal AR coefficients at 
seasonal lags s=1 to S; Yt-s is the value of the time series at seasonal lag s; Θs are the 
seasonal MA coefficients for seasonal lags s=1 to S; et-s is the error term at seasonal 
lag s; and et is the error term at the current time t.  

A pre-condition for running ARIMA models is that the time series data be 
stationary. Stationarity denotes that the mean, variance and co-variance of the values 
do not change over time. This is because the analytical mechanism requires that a 
time series process operate identically in the future as it has in the past. If the data 
is non-stationary, then we can use the I component to difference the data until it is 
stationary. Otherwise, using non-stationary data would threaten statistical 
conclusion validity and therefore any inferences drawn from our analysis. 

ARIMA models should also be examined for autocorrelation and partial 
autocorrelation. Partial autocorrelation denotes correlation between a point and its 
previous values (at specific lags), excluding the influence of intermediate values. 
The autocorrelation function is used to determine the required MA order, and the 
partial autocorrelation function to determine the required AR order.  

  

Seasonal component 
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5.3 Content analysis and focus group discussions 

5.3.1 Qualitative content analysis 

“In qualitative content analysis interpretation involves a balancing act. 
On one hand, it is impossible and undesirable for the researcher not to 
add a particular perspective to the phenomena under study. On the 
other hand, the researcher must ‘let the text talk’ and not impute 
meaning that is not there.”  

- Graneheim and Lundman (2004) 168

Content analysis is an analytical approach which involves an investigation of text, 
images or symbols, not necessarily from the author’s or reader’s perspective 169p.10. 
In some regions, such systematic analysis dates back at least as early as the 17th 
century and church investigations of content in written newspapers 169p.10. It is 
probable that the first well-documented content analysis was in 18th century Sweden 
169p.10. With the advent of mass media in the late 19th and early 20th century, much 
of the focus was on quantitative analysis of newspapers. It was also used in political 
and propaganda initiatives during the Second World War. However, some 
limitations of quantitative content analysis became increasingly apparent, for 
example the potential to provide shallow or insensitive information 169p.16. This 
drove the interest in developing qualitative approaches that could be systematic, 
valid and reliable 169p.16. In subsequent decades, qualitative content analysis was 
applied by researchers in different disciplines, including psychology, history and 
anthropology. Various approaches have developed in both quantitative and 
qualitative content analysis, and these are widely used today for different 
applications. Examples within the latter include discourse analysis, rhetorical 
analysis, social constructivist analysis and conversation analysis.  

The early emphasis of content analysis was on establishing meaning at the manifest 
(or evident) level. This was at least in part motivated by the desire to ensure validity 
and reliability, through using an objective and systematic approach and avoiding 
‘reading between the lines’ 169p.25. Later developments saw content analysis also 
including the latent (or underlying) meaning, which denotes a greater depth of 
understanding and level of abstraction 170. Some of the reasons for this change were 
recognition that the content need not have single meanings, is influenced by the 
reader’s own understanding, and communicates something beyond the actual 
content alone 169p.27-29. One may argue that increased inference by the researcher 
threatens the external validity of findings. However, it is important to recall that 
qualitative investigation pursues having a nuanced, contextualized and in-depth 
understanding, rather than generalization to other contexts. It is rooted in a 
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constructivist view of science, which views knowledge as something that is 
constructed through the interaction between participants and researchers.  

There is a diversity of approaches to content analysis by social scientists today. This 
reflects different historical perspectives and researchers’ diverse perspectives on the 
nature of reality 168.  Graneheim and Lundman (2004) present one such approach, 
which has been widely utilized in health research. This approach adopts an 
underlying assumption that “[…] reality can be interpreted in various ways and the 
understanding is dependent on subjective interpretation” 168. In this approach, the 
unit of analysis is the entire interview or transcript, and the meaning unit is words, 
sentences or paragraphs which are connected through their content and context. 
Following a shortening process of the content (condensation), grouping under 
higher order headings is done, creating codes, categories and themes at different 
levels.  

As suggested by Graneheim and Lundman (2004), codes are used as a heuristic to 
support the thinking process. Content areas are assigned to reflect explicit areas of 
the content, generally at a manifest level. Categories aggregates content in a manner 
that may be described as internally homogeneous and externally heterogeneous, 
although this may not always be possible when dealing with experiences 168 171. 
These are also considered as an expression of the manifest level. Themes are then 
developed, reflecting the latent level, which may be seen as threads of an underlying 
meaning, running through meaning units, codes and categories 168. 

Qualitative content analysis differs from other commonly used approaches such as 
phenomenology and grounded theory. Phenomenology focuses on understanding 
the essence of the lived experiences of participants, without using preconceived 
categories, and is more distanced from the researcher than content analysis 172p.18. 
Grounded theory is an inductive approach which aims at generating theories or 
conceptual frameworks. It also avoids using preconceived frameworks, and is 
‘grounded’ in the data, allowing theories to be developed from observations 173p.4.  

5.3.2 Focus group discussions 
Focus group discussions are a specific form of data collection and have a long 
history in research. In the late 1930s and 1940s social scientists were investigating 
approaches for nondirective interviews, to reduce the role of the interviewer, and 
shift more attention towards the participant. During the second world war, increased 
interviewing in group formats was done, mainly to increase military morale 174p.7. 
This subsequently got popularized over the following three decades particularly in 
market research, which sought to understand the thinking of consumers 174p.8. In the 
1980s there was a resurgence in the use of focus group discussions among social 
scientists, which become more prominent in the 1990s 175p.5. 
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Participating in group discussions plays a role in forming our attitudes and 
perceptions across various issues. A focus group discussion resembles everyday 
social interactions far more than interviews. Creating a permissive and non-
threatening group environment may allow participants to share information that 
would not be accessible through questioning. The aim is to encourage self-
disclosure among focus group participants. In the selection of participants, a greater 
emphasis is placed on commonality rather than diversity 174p.14. The interest is not 
to drive at a consensus or agreement on certain points, but rather to gather a range 
of perceptions or attitudes, regarding an event, experience or topic. Within such a 
format, it is expected that participants would also influence each other and motivate 
further discussion among the group 175p.6. The discussions are carried out in a 
generally predetermined manner and using open-ended questions.  

“I submit to you that there is no unanimity of goals or practice in these 
groups. Nor is there a uniform similarity in educational background 
among the moderators of these groups. The reason is that the focus 
group is to qualitative research what analysis of variance is to 
quantitative research. The technique is robust, hardy, and can be 
twisted a bit and still yield useful and significant results.”  

– Gerald Linda (1982), as cited in Krueger (1994) 174p.20

Conclusion 

This chapter provided an introduction to the history of causality, how it is 
understood within some disciplines, and the role of experiments and quasi-
experiments. This chapter included an introduction to interrupted time series design 
and the four most relevant validities, and the mechanisms of Newey-OLS and 
ARIMA for ITS. We also included an introduction to content analysis and focus 
group discussions, which were used in our qualitative investigation on patient 
perspectives.  

In the next chapter we will provide the methods and materials used in this thesis, 
including study design, data collection and preparation, data analysis and ethical 
considerations.  
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6  Methods and Materials  

“All scientific work is incomplete – whether it be observational or 
experimental. All scientific work is liable to be upset or modified by 
advancing knowledge. That does not confer upon us a freedom to ignore 
the knowledge we already have, or to postpone the action that it 
appears to demand at a given time. Who knows, asked Robert 
Browning, but the world may end tonight? True, but on available 
evidence most of us make ready to commute on the 8.30 next day.”  

– Austin Bradford Hill (1965) 158 

This chapter provides the overall approach (mixed methods) used in this thesis, 
including both qualitative and quantitative study designs. It also includes details on 
data collection and preparation, data analysis and ethical considerations. We follow 
a breakdown by paper within each section. 

6.1 Study design 
This thesis uses a mixed methods approach, combining quantitative and qualitative 
traditions to research 176. Recognizing the complexity of P4P development, 
implementation and impact, we choose this approach to enable us to address 
research questions on different aspects of P4P. Mixed methods approaches are 
problem-centered, with the research problem strongly guiding the research design 
176p.165. This ‘mixed methods way of thinking’ does not rely on one particular 
theoretical framework or philosophy, although a pragmatist position is common 
176p.168. 

The main aspects of pragmatism are: 176p.169 177 

1. Recognition of both the natural/physical and social/psychological worlds. 
2. Knowledge is both understood and based on the reality of the world we 

experience and live in. 
3. Theories are valuable as tools, and are true to the extent they apply in 

particular circumstances. 
4. Action is emphasized over philosophizing.  
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Table 3: Overview of the methods used in the papers of this thesis. 

# Goals Design Data collection Participants Period Main 
analysis 

1 
Describe how and why  
hospital P4P was 
developed in Lebanon. 

Observational 
and primarily 
qualitative. 

Project 
documents, 

discussions with 
key personnel 

Key 
personnel 

involved in 
ESPISP-2 

project 

2009-
2014 

Descriptive 
analysis 

2 

Analyze the impact of 
P4P integration on 
healthcare effectiveness 
in Lebanon; And        
Describe how routine data 
and casemix may be used 
for hospital performance. 

Quasi-
experimental, 
retrospective 
cohort, ITS. 

MoPH 
hospitalization 

database 

1,353,025 
hospitalized 

cases 

2011-
2016 

ITS analysis 
using  

Newey-OLS 
regression 

3 
Analyze the impact of 
P4P on hospital 
readmissions in Lebanon. 

Quasi-
experimental, 
retrospective 
cohort, ITS. 

MoPH 
hospitalization 

database 

1,333,691 
hospitalized 

cases 

2011-
2019 

ITS analysis 
using 

ARIMA 

4 

Explore patient 
perspectives on hospital 
care in Lebanon, and 
contribute insights that 
may improve P4P design 
and effectiveness. 

Qualitative, 
cross-

sectional. 

Eight focus 
group 

discussions 

42 persons 
previously 

hospitalized 
during the 

preceding 3 
months. 

2017 
Qualitative 

content 
analysis 

The first paper sought to described how and why hospital P4P was developed in 
Lebanon. This paper documented the rationale and process behind the P4P initiative, 
including the overall goals that the MoPH had pursued during 2009-2014. This 
paper involved an observational approach with a primarily qualitative focus, and 
some limited quantitative information. 

The second paper assessed the impact of the 2014 P4P, specifically on the 
complexity of the average hospitalized case (casemix). It also describes how routine 
data and casemix can be used for hospital performance in limited resource settings. 
The approach used a quasi-experimental interrupted time series design, including a 
retrospective cohort of 1,353,025 hospitalizations during 2011-2016. Newey-OLS 
regression was used within an intervention impact model.  

The third paper sought to analyze the impact of the 2018 events held by the MoPH, 
which announced the inclusion of readmissions into the new P4P model. This used 
a quasi-experimental interrupted time series design, with a retrospective cohort of 
1,333,691 hospitalizations during 2011-2019. An autoregressive integrate moving 
average model was used to assess the impact across four types of readmissions. 
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The fourth paper explored patient perspectives on hospital care in Lebanon. The 
purpose included gaining insight that may help improve P4P design and 
effectiveness, as well as to contribute to the knowledge on engaging patients 
towards person or people-centered health systems. A qualitative approach was used, 
involving 42 participants in eight focus group discussions held in 2017. A pile 
sorting exercise was also included, to increase our understanding of how patients 
prioritized different factors regarding their hospitalization. Content analysis based 
on Graneheim and Lundman (2004) was used to analyze the FGD data 168. 

The four papers address different research questions regarding the P4P initiative in 
Lebanon, which figure 9 broadly illustrates. Neither a concurrent nor sequential 
approach was planned for the four studies involved. However, the first paper 
documented the P4P context and contributed to the framing of the subsequent 
papers. The second and third papers both used an ITS design, but with considerably 
different analytical tools. The ITS design was necessitated by the nature of the P4P 
interventions, and the legal constraints on the MoPH to contract with all hospitals 
with the same framework. While the first paper described P4P from the perspective 
of key personnel involved in this process, the fourth paper explored patient 
perspectives, with the intention to subsequently contribute to P4P and the health 
system in general. 

6.2 Data collection and preparation 

6.2.1 Context of pay-for-performance 

The idea of this paper arose as an opportunity to review and document the 
experience of the MoPH reforms throughout 2009-2014, a period during which the 
Ministry ran the Second Emergency Social Protection Implementation Support 
Project (ESPISP-2), as a grant from the World Bank. The project had formally ended 
in 2014, however, the activities were largely sustained by the MoPH with support 
of the WHO Lebanon country office. The MoPH was embarking on a new phase of 
its hospital performance initiative, having been awarded a grant from the Health 
Systems Research Initiative (HSRI). Documentation of the MoPH experience had 
been spread across numerous documents and reports, and none sufficiently captured 
the underlying rationale and process. 

We first collected from project personnel all documentation at the MoPH regarding 
the ESPISP-2 project and related activities. These were reviewed and relevant 
information extracted and summarized. An extract was used from the MoPH 
hospitalization database, containing anonymized administrative data on all medical 
hospitalizations, but not those that were surgical or mixed hospitalizations. 
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Discussions were conducted with project participants including the chairs of all 
three committees (utilization review, performance contracting, admission criteria), 
the MoPH lead on hospital quality and reimbursement, and the Ministry Director-
General.  

6.2.2 Casemix and readmissions 
The second and third papers both rely on data extracted from the MoPH 
hospitalization database. The database is maintained by the Information 
Technologies (IT) department at the Ministry. Extracts including administrative 
data of all medical, surgical and mixed hospitalizations were requested and received 
from the IT department, with patient identifier anonymized. The variables included 
unique admission record number, case identifier, hospital code, admission and 
discharge dates, length of stay, total charge, medical code on admission and on 
discharge (ICD-10), and surgical procedure code (CPT). For Paper 2, the dataset 
was comprised of medical and surgical cases between January 2011 and December 
2016, and mixed cases between January 2012 and December 2016. For Paper 3, the 
dataset included medical and surgical cases between January 2011 and December 
2019. 

Both datasets were cleaned from cases with likely data entry errors, which totaled 
to about 10-20 per year (age>120 years, missing ICD-10 codes, or missing total 
charge). They were also subject to specific exclusion criteria, which differed 
between the two datasets. For Paper 2, we excluded all cases with chemotherapy 
ICD-10 codes (Z51.1 and Z51.2). Chemotherapy involves low-cost, short-stays, and 
in high volume. In the Paper 2 dataset, chemotherapy cases formed about 4.4% of 
total cases. Many hospitals had miss-coded chemotherapy into other cancer-related 
codes, and the MoPH had engaged with hospitals to improve this coding practice. 
Therefore, we anticipated chemotherapy codes would increase, and other cancer-
related codes would decrease. Retaining chemotherapy codes would have had the 
effect of artificially decreasing casemix index. These were excluded, but we retained 
other cancer-related codes.  

The Paper 3 dataset excluded the following conditions, which are highly unlikely to 
be related to the cause of readmission: cardiac catheterization, lithotripsy, renal 
dialysis, chemotherapy, radiotherapy, malignancy, obstetric cases, motor vehicle 
accidents, blood transfusion, palliative care and transfer/same-day cases.  

Casemix index calculation 
The casemix index calculation approach of the MoPH involves using ICD-10 and 
CPT codes directly, due to the absence of national DRGs (see 2.2.2) 147. Among 
medical cases, which are fee-for-service, the weight-setting uses average costs per 
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code. We used five-year averages to set code weights. Low-volume medical 
conditions (<20 cases in 5 years) had their weights set at the overall medical case 
average. Weight-setting process was separated across short-stay (<2 days), medium-
stay (2–15 days), and long-stay cases (>15 days) 147. 

Since surgical CPT codes are capitated (fixed), the weights were set without using 
averaging. Eleven procedure codes were capped at a weight of 10.00, to limit the 
effect of outliers. The 2013 inflation update of procedure costs was controlled by 
using the same weights based on this update for the entire period (2011-2016). Both 
primary (main) and secondary procedure codes were included. 

The casemix index was calculated using the formula below. This is a modification 
of the standard generic formula (see 2.2.2), in that the denominator adjustment 
component is not used. This is because we were interested in the casemix index 
across the total population, and not that of individual hospitals.  

CMI = ∑(𝑊g 𝑁gn)∑g 𝑁gn  

Equation 3 

Here, Wg is the weight calculated for each ICD or CPT code; Ngn is the number of 
cases within each code in the total population. 

Algorithms were developed using Stata software package (v.11) for calculating the 
monthly CMI at the national level, for each of the three medical case stays, surgical 
cases, and mixed cases. The discharge date was used to categorize records into 
calendar months. An all-stay medical CMI was developed by combining short, 
medium and long-stay CMI, using a volume-weighted approach. Medical and 
surgical CMI were calculated. 

Readmissions calculation 
Case definitions were developed for each of the four types of readmissions: general, 
pneumonia, cholecystectomy and stroke. This process was informed by a review of 
the literature and organizational resources such as from the US CMS, with 
consideration for the preferred attributes of publicly reported outcomes 178 179.  

A readmission was identified as a patient having been readmitted within 30 days 
from previous hospitalization discharge. This was regardless of readmission cause, 
unless otherwise specified by exclusion criteria (see 5.5.2), and thus is considered 
an all-cause readmission approach (see 2.3.2). General cases included all medical 
and surgical hospitalizations, but not mixed cases. Patients with multiple 
readmissions per year had only the first readmission counted as such, to limit the 
effect of outliers due to patients with high comorbidities.  
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Algorithms were developed using Stata software package (v.16), to calculate 
monthly age-adjusted readmissions rates across the four readmission measures. For 
general and pneumonia readmissions, this was also done separately across hospital 
sizes, with small (<50 beds), medium (50-100 beds) and large hospitals (>100 beds). 
Since the data was provided with an annual timeframe by the MoPH, admissions in 
December had been artificially limited to an end-of-year discharge date. The 
calculation of monthly readmissions was therefore made for 11 months per year 
(January to November), including December cases only for identifying the 
readmissions, but not the index admission (i.e. in the numerator, not the 
denominator). This allowed the time opportunity for November cases to be 
readmitted in December, and in line with preferred attributes 179. This resulted in 99 
monthly data points, comprised of 80 in the pre-intervention period and 19 in the 
post-intervention period (after March 2018). To improve interpretability, direct 
linear interpolation was used to populate the values for the month of December 
between 2011 and 2018. 

To account for the potential confounding effect of age changes in the population 
hospitalized under MoPH coverage, we applied direct adjustment on the calculated 
crude readmission rates. The 2015 denominator population was used as the standard 
reference for readmission data across 2011-2019. Each month of 2015 was used as 
the standard population for the corresponding month of other years. We used this 
approach since we expect the proportion of ages to vary across different months 
according to seasonal disease patterns. Six age groups were used: 0-5 years; 6-20 
years; 21-40 years; 41-60 years; 61-80 years; and ≥81 years. In effect, the monthly 
age-adjusted rate was the weighted average of the age-specific (crude) rates. 

6.2.3 Patient perspectives 
The main motivation for pursuing this paper was to increase our understanding of 
patient perspectives and use this knowledge to improve how hospital P4P was 
designed and implemented. We say patient ‘perspectives’, but this was a term 
selected after our preliminary review on the literature on patient ‘satisfaction’ and 
‘experience’ in 2016. An early attempt at a conceptual framework for patient 
satisfaction was also completed. However, this alongside the focus on ‘satisfaction’ 
was abandoned, in favor of the more comprehensive patient ‘perspectives’. This was 
largely motivated by the findings elaborated in section 2.4.2, particularly the lack 
of conceptual clarity on ‘satisfaction’ and the limitations of expectation theories.  

Based on our reading of the literature and further discussions within the research 
team, we first developed the themes we were interested in exploring using focus 
group discussions. These themes were: the meaning of health; description of local 
healthcare; characteristics of services received; description of ‘good’ and of ‘bad’ 
hospital stays; information needed upon hospital admission; and factors that would 
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make a person revisit a hospital. We used these to develop open-ended questions 
within a discussion guide. The guide was piloted in one FGD with eight participants 
(men). Based on the pilot, we revised some questions and terms to increase their 
clarity. We had considered conducting a second pilot (women), however, based on 
our experience with the first pilot, we deemed this to be redundant.  

Participants were drawn at random from the MoPH hospitalization database, among 
persons discharged within the preceding three months, for both the pilot and 
subsequent eight FGDs. We limited pilot participants to the Beirut region, out of 
consideration for participants’ travel time from other regions. We had used a random 
sample since we lacked specific knowledge about participants and considered that 
such an approach would allow a greater variation among participants. Research 
assistants contacted potential participants by telephone, and recruitment continued 
until we had a broad variation of men and women across a range of ages, residing 
in different regions, to participate in the eight FGDs.  

Our final sample included 42 participants (22 men, 20 women), with a median age 
of 49 years (range: 25-65 years). About 21% of contacted persons had agreed and 
participated in the FGDs. Five discussions were held in mid-July 2017, and three in 
early September of that year. The main reasons for declining participation were 
vacationing or having other engagements. We had intended to have 6-8 participants 
in each FGD, however, group sizes varied due to some late cancellations and 
rescheduling by participants. Participants were offered two-way complimentary taxi 
transport and snacks, but no material or financial compensation. 

All discussions were held in a private room at the MoPH headquarters in Beirut. 
The facilitator (author) introduced himself as being involved in the research project 
on P4P development and evaluation, as a collaboration between Lund University, 
the American University of Beirut and the MoPH.  Two research assistants (Abeer 
Al Halabi and Elise Barakat) noted the group layout and interactions, but did not 
participate in the discussions. The facilitator and research assistants met after each 
FGD to exchange feedback and notes, which were subsequently used to inform the 
next discussion and subsequent analysis. The median duration of FGDs was 62 
minutes (range: 37-82 minutes).  

After discussions ended, a pile sorting exercise was conducted. This is a tool used 
since the 1960s to investigate how people classify items and may be considered a 
combination of quantitative and qualitative techniques 180-182. This may include 
asking participants to sort statements into two piles of ‘more’ or ‘less’ important, 
which we used in this exercise 183. We had developed 16 statements, based on our 
assumptions of factors related to patient satisfaction and experience, and on topics 
addressed in existing literature and survey tools, including the US HCAHPS 184 185. 
Statements dealt with topics such as importance of regular contact with personnel, 
hospital organization, cleanliness, communication, pain and privacy.  
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6.3 Data analysis 

6.3.1 Context of pay-for-performance: descriptive analysis 
We used descriptive analysis to detail the experience of the MoPH reforms between 
2009 and 2014, as well as why and how the MoPH moved towards hospital P4P. 
Using the documentation available, we developed a concise description of the 
history of MoPH hospital contracting reforms and the challenges faced by the health 
system. We elaborated on the goals of the MoPH through the ESPISP-2 project, 
which was framed under the themes of the three committees: utilization review, 
performance contracting and admission criteria. Iterative discussions with key 
project personnel were used to confirm and where necessary to correct findings, as 
well as to increase understanding regarding the overall rationale and the approach 
of the MoPH in engaging stakeholders in this process. Descriptive statistics were 
drawn on hospitalization frequency, length of stay and cost data, using a dataset 
drawn from the MoPH hospitalization database on the period from June 2011 to 
June 2015. 

6.3.2 Casemix index: ITS and code-level analysis 
The analytical approach of this paper was two-fold. The first was to estimate the 
impact on casemix index of different hospitalization types across public and private 
hospitals. The second was to explain these changes in CMI, by investigating changes 
in medical diagnoses and surgical procedures. 

In the first part of our approach, we applied an interrupted time series analysis with 
historical control and seasonality adjustment, using Newey-OLS regression on the 
monthly casemix index between 2011 and 2016. This was done separately for 
surgical cases and then medical cases of different stays: short, medium, long and 
all-stay. The same was applied starting from 2012 for the medical and surgical 
components of mixed cases, and both combined. This was undertaken for all 
hospitals, and repeated among public and private hospitals separately, for a total of 
24 ITS models. We had a total of 72 monthly data points for medical and surgical 
CMI, and 60 data points for mixed CMI. Based on the data points available, this 
may be qualified as a medium-length time series.  

The intervention point was given a two-month lag for expected response, which was 
set at October 2014. The response time was chosen based on discussions with MoPH 
personnel most familiar with hospital response times regarding hospitalization and 
coding (Dr. Jihad Makouk). Sensitivity analysis was undertaken by varying the 
intervention-to-response lag between zero and four months. Statistical significance 
was set at p<0.05 for all tests. Cumby-Huizinga test was used to assess 
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autocorrelation, to ensure adequacy of our ITS models. Where autocorrelation was 
detected, it had been accounted for by the set lag period. 

The second part of our approach sought to explain the changes detected in the 
aforementioned ITS analysis, among medical and surgical cases. We used a pre-post 
comparison of changes at code level, but in terms of how much these changes 
explained CMI findings from ITS analysis. Since this involved 14,469 different 
codes, we used an annual approach to divide the pre-intervention period as 2013-
2014, and post-intervention period as 2015-2016. An algorithm was used to 
calculate the change in CMI, and attribute changes to specific codes. This involved 
iterative process, with subtraction of a code and CMI calculation, and this process 
being repeated for each code. For each case type, we choose the top twenty codes 
that had the greatest effect on CMI in any direction (positive or negative).  

The codes which had the greatest impact on overall CMI were identified as a 
function of code weight in relation to the overall CMI ‘average’, the code weight 
itself, and frequency. The codes with the greatest change in terms of their share of 
CMI are identified as a function of code weight and frequency only. 

 WN0 = (Wg Ngn)2013 + (Wg Ngn)2014 
Equation 4 WN1 = (Wg Ngn)2015 + (Wg Ngn)2016 
Equation 5 Code count effect (CCE) = ((WN1 − WN0) ∗ (Wg − CMIref))2 
Equation 6 Code attributable change (%) = CCEg∑CCE ∗ 100 
Equation 7 

Where Wg is the weight calculated for each ICD or CPT, and Ngn is the number of 
cases within each ICD in the total population. 

 
CMI share change formula:  

Code share change = WN1 − WN0WN0
 

Equation 8 
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6.3.3 Readmissions: ITS analysis 
We applied an interrupted time series analysis on monthly readmissions, using 
seasonal Autoregressive Integrated Moving Average models, across 2011-2019. 
Ten ARIMA models were developed: one for each readmission type, and for general 
and pneuminia readmissions an additional three models each, by hospital size. The 
time series was medium-length, based on the 99 non-interpolated data points.  

The expected response point was set at April 2018, following the two events in 
January and March 2018. Sensitivity analysis was undertaken by using February 
and March as response points. Statistical significance was set at p<0.05 for all tests. 
An iterative identify-estimate-diagnose process was used, which involved 
evaluating several models before narrowing down on the final model 149p.19. The 
analytical process is detailed in table 1 in Paper 3 (see appendix). Although we 
anticipated an immediate impact of the intervention, resulting in a level change in 
readmission rates within weeks, we also investigated for a slope and/or pulse 
change. No other policies that may have affected readmission rates were identified. 

We visualized the data by plotting monthly readmission rates and reviewed for 
potential trends and outliers. Using the pre-intervention data points, we assessed the 
stationarity of the series (heteroscedasticity), using the Breusch-Pagan/Cook-
Weisberg test, and then the Dickey-Fuller test for unit root (non-stationarity). In the 
event of non-stationarity, differencing was used until the series was stationary. We 
then used autocorrelation and partial autocorrelation functions (ACF and PACF), to 
assess autocorrelation and stationarity, and to select the AR and/or MA terms of our 
final model. Seasonal ARIMA models were developed, using 12 months. Models 
were developed in an iterative manner, aiming for the most parsimonious model, 
through removing non-significant parameters and using the Bayesian information 
criterion (BIC). The most practically useful model was selected. Following this, 
intervention variables were generated for level, slope and pulse changes, and the 
data was visualized to support interpretation.  

Model diagnostics were then run, to confirm that the assumptions necessary for our 
analytical approach were maintained. This involved comparing residuals to white 
noise, and tests of normality and independence. We plotted the residuals to assess 
for ACF, PACF and non-heteroscedasticity. Kernel density plot and standardized 
normal probability plots were used, followed by the Kolmogorov-Smirnov test. A 
scatter plot of residuals by time was used, followed by the Ljung-Box test. The 
model was considered statistically adequate once normality and independence 
criteria were confirmed. We did not use a forecasted-to-observed difference, to 
avoid the potential errors associated with this approach 149p.167. We chose to compare 
our analysis, using single-group ITS with Newey-OLS regression and seasonality 
adjustment (as used in Paper 2). 
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6.3.4 Patient perspectives: qualitative content analysis 
Qualitative content analysis was chosen as our analytical tool, because we were 
interested in the content that would be gained from engaging patients, and to 
interpret these at the manifest and latent levels. Specific research questions had been 
developed, though we were open to other issues that may arise during the 
discussions. Our intent was not to focus on generating new theories regarding 
patient perspectives. 

The recordings from the eight focus group discussions were concurrently 
transcribed and translated from Lebanese Arabic to English verbatim, by the two 
research assistants. The transcriptions were checked for accuracy and sense-making 
by the facilitator and research assistants, with corrections made where necessary. 

We analyzed the transcripts based on the approach developed by Graneheim and 
Lundman (2004) 168. All transcripts were read several times before coding was 
begun. Statements were not condensed, and were directly coded using NVivo 
software v.12.0. Statements were analyzed in relation to the specific research 
questions, which also formed the basis for the content areas. Related codes were 
used to construct categories based on the manifest and latent meaning. The latter 
was used to develop themes. Table 4 provides an example of this process. 

Table 4: Example from the analytical process, moving from text to code and category. 

Text Code Category 
You have nothing even if you don’t have 
health, even if you own the whole world. 
(FGD1-P5) 

Without health we 
have nothing 

 
 
 
 
 
 
 
 
More important than money or 
wealth 
  
  
  

Briefly, health is the whole life, who does not 
have good health, has nothing because the sick 
person is always depressed. (FGD3-P1) 

Without health we 
have nothing 

Health is everything, if you have all the money 
in the world but you have poor health, it means 
you are poor and you own nothing. (FGD2-P3) 

Health is more 
important than money 

At the end you give priority to health over 
other needs, this is how I think, for example I 
buy anything cheap, but I don’t buy a cheap 
medicine to save money, and same for the 
doctor [...] a person should be frugal on 
everything except on his health, this is how I 
think [...]. (FGD3-P3) 

Being frugal except 
with your health 
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6.4 Ethical considerations 
Ethical approval was sought and granted from the Institutional Review Board (IRB) 
at the American University of Beirut (ID: FHS.FE.21), for the research protocols of 
Papers 2 to 4. Paper 1 involved a retrospective review of project documents and 
discussions with project personnel (which included the author), and did not require 
ethical approval. Papers 2 and 3 had the requirement for patient consent waived by 
the IRB, as the datasets provided by the MoPH IT department to the project team 
were in a format with patient identifiers anonymized.  

Oral patient consent was provided by all focus group discussion participants 
regarding Paper 4, in compliance with IRB requirements. All participants were 
initially contacted by telephone and provided with oral information in the invitation 
to participate, and this information was repeated on-site prior to the start of each 
FGD. This included the study’s purpose, fully voluntary nature of participation, the 
right to refuse, and that the decision to participate and any information shared would 
not be associated with or affect their MoPH coverage. They were also assured that 
all material would be handled confidentially and no results would be presented that 
may be used to identify participants. Participants were given the choice of whether 
or not to allow the researchers to use a digital audio-recorder (all accepted). They 
were also asked to respect that what is said in the group stays in the group, as 
researchers could only ensure confidentiality on behalf of the research team.  

All research team members had to undergo the Collaborative Institutional Training 
Certificate training program for 15 modules regarding Social and Behavioral 
Research curriculum, and obtain the score necessary to pass certification (80%) 186. 
The research included in this thesis was consistent with the Belmont Report and the 
Declaration of Helsinki.  

Conclusion 

This chapter presented the mixed methods approach used in this thesis, with details 
on quantitative and qualitative study designs, data collection and preparation, data 
analysis and ethical considerations. 

In the next chapter we will present the main results of our analyses. 
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7  Main results 

“During World War II rescue workers, digging in the ruins of an 
apartment house blown up in the London blitz, found an old man lying 
naked in a bathtub, fully conscious. He said to his rescuers: ‘You know, 
that was the most amazing experience I ever had. When I pulled the 
plug and the water started down the drain, the whole house blew up.’" 

 – Fred Ederer (1975) 187 

This chapter provides the main results of this thesis, with a breakdown of one section 
for each paper. It presents the reasons and approach for P4P development, the 
impact of the 2014 and 2018 P4P interventions on casemix index and readmissions, 
respectively, and the explored patient perspectives. 

7.1 Why and how was hospital pay-for-performance 
developed? 
The MoPH contracted with 26 public hospitals and 105 private hospitals to provide 
hospitalizations for more than 200,000 cases per year. In most cases, patients had a 
co-payment of 5% (later 10%) at public hospitals, and 15% at private hospitals, with 
the MoPH paying hospitals the remainder. For each hospital, the MoPH set global 
budgets and one of three reimbursement tiers. The financial amount generally varied 
between 10-30% across reimbursement tiers, depending on surgical procedure and 
base-rate. Between 2001 and 2013 the reimbursement tiers were solely determined 
by accreditation results (see figure 11).  

The linkage between accreditation and reimbursement was instrumental in 
incentivizing hospitals to improve their structures and processes. However, by 2009, 
both the MoPH and hospitals had recognized several limitations of the accreditation-
reimbursement linkage. These included the heterogeneity among hospitals, 
particularly the severity of cases admitted and the associated complexity of care 
delivered. Another factor was that the standards included in hospital accreditation 
had become numerous, and challenged the reduction of information into a single 
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‘final score’ to determine reimbursement tier. This context was favorable for 
undertaking new reforms.  

The 2009-2014 MoPH reforms had three main goals: 

1. To improve the appropriateness and fairness of MoPH-hospitals contracting.
2. To improve the efficiency of MoPH spending.
3. To promote good provider practices and discourage misuse/abuse of services.

Figure 11: Timeline of MoPH hospital contracting reforms. 

The MoPH developed three committees to pursue these interrelated goals. These 
were focused on utilization review, admission criteria, and performance contracting. 
Committee members included medical, public health and information technology 
professionals, with affiliations including several universities and hospitals, and the 
MoPH. Relevant information was communicated across committees, allowing them 
to build over each other’s work.  

The performance contracting committee (P4P development) used information 
developed by the utilization review committee to review approaches for evaluating 
case complexity and performance indicators. The utilization review committee 
developed information using hospitalization data, which were used by another 
committee to determine which frequent and expensive conditions to develop 
hospital admission criteria for. These processes were supported by annual inter-
committee meetings, and having one overlapping member across committees to 
facilitate coordination.  

Among the evidence developed were research findings that casemix varied widely 
across and within hospital reimbursement tiers, suggesting that using accreditation 
as a sole determinant of reimbursement was inappropriate and unfair (see 3.3.1) 147. 
Hospitals were engaged regarding these findings, and a new ‘mixed-model’ was 
developed, with casemix, patient satisfaction, accreditation and other minor 
components (see 3.3.1).  
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An evaluation of the early impact (one year) of the new model revealed an increase 
in the average casemix index among private hospitals from 1.14 to 1.18. Also, 
following the implementation of the new model, numerous hospitals were reported 
to have sought to improve their coding quality, through trainings held at private 
universities.  

Table 5: Tier-level changes at group level, as a result of the 2014 P4P. 

 
 

7.2 What was the impact of pay-for-performance 
integration on healthcare effectiveness? 
The study population totaled to 1,353,025 hospitalizations between 2011 and 2016 
(see table 6). This was composed of 55% medical cases, 43% surgical cases and 2% 
mixed cases. Almost eight out of ten medical cases were medium-stay, with the 
majority of the remaining being short-stay. There was limited variation across the 
years in terms of total admissions and case proportions. Public hospitals admitted 
an increasing share of patients throughout 2012-2016, increasing from 31% to 37%.  

Before the intervention in 2014, the monthly casemix index coefficient was 0.975 
for medical cases, 1.284 for surgical cases and 1.783 for mixed cases (see table 7). 
Among short-stay medical cases monthly casemix index was lowest for short-stay 
cases (0.352) and highest for long stay cases (3.326). 

Following the intervention, we had a reversal of a previously decreasing CMI trend 
among medical cases in public and private hospitals (see figure 12). We also had a 
large level change in CMI among short-stay but not medium-stay cases (see tables 
7 and 8). Overall, for medical cases the largest changes were a level change among 
short-stays, and a trend change among medium-stays. Among surgical cases, the 
only change was an increasing trend in CMI in public hospitals. Among mixed 
cases, the medical component had an increasing trend in CMI in private hospitals 
only. 

Seasonality was observed in medical CMI, and in particular medium-stay cases with 
a November–December major peak, among other minor peaks and troughs. For 

Hospital tier
High 44 34% 38 29%

Medium 58 45% 51 40%
Low 28 22% 40 31%

Total 130 100% 129 100%

Before P4P After P4P
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surgical CMI seasonality was limited to private hospitals only, particularly with an 
April–June major peak. Mixed casemix seasonality had March and October peaks. 

Code-level analysis allowed us to attribute casemix changes back to specific 
diagnoses and procedures. The most impactful changes on CMI were from 2,970 
fewer cases of abdominal and pelvic pain, 698 fewer cases of intestinal infectious 
diseases, 1,001 fewer cases of fever of unknown origin, and 783 fewer cases of 
essential hypertension (see table 9). Altogether these changes represent about 4.3% 
of all annual medical cases. The greatest change on medium-stay CMI was due to a 
decrease of 2,237 cases of diarrhea and gastroenteritis.  

Two types of shifting were also seen among several codes: from medium to short-
stays (e.g. A09, I10, I20-I25.9), and from three-digit to four-digit ICD10 codes (e.g. 
J18, J44, P22). The greatest change on short-stay CMI was due to the improved 
coding of chemotherapy cases under the relevant code (Z51.1) instead of under 
neoplasms (C00-D49). 

Separate investigation was made regarding the large change in vaginal deliveries, 
which revealed that private hospitals had 36.9% less vaginal deliveries in 2015–
2016 than in 2013–2014, while public hospitals increased by less than 1%. 
Concurrently, cesarean deliveries decreased at private hospitals by 7.5% and 
increased at public hospitals by 9.2% (increasing surgical CMI at public hospitals). 
We identified the start of this trend back to early 2014, prior to the P4P intervention. 

Change was also found in the share of CMI explained by different codes. The largest 
of these were for percutaneous transluminal coronary angioplasty (PTCA) and 
vaginal delivery (surgical); malignant neoplasm of breast and acute lymphoblastic 
leukemia (short-stays); bronchopneumonia, diarrhea and gastroenteritis (medium-
stays). 
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Figure 12: Medical and surgical hospitalization monthly casemix index, at public and private 
hospitals, 2011-2016. A dashed line represents the August 2014 hospital engagement event. 
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7.3 What was the impact of pay-for-performance on 
hospital readmissions? 
The study population included 1,333,691 hospitalizations across 2011-2019. The 
mean monthly readmissions varied across the four conditions between 2.42% 
(cholecystectomy) and 6.48% (stroke). Index hospitalizations and readmissions were 
considerably greater for general cases and pneumonia than for cholecystectomy and 
stroke (see table 10). The time series of all four conditions were found to be stationary 
and seasonal (see figure 13). We applied a first-order seasonal difference for each of 
pneumonia, cholecystectomy and stroke models, as this was the most practically 
useful model, considering our analytical approach 149 p83. 

For estimating the impact of the intervention, we anticipated a level change in 
readmissions. However, given the uncertainty on the type of change, we included 
all three changes (level, ramp, pulse) in our first iteration of the models. The final 
models included a level change only. We ran diagnostic tests and plots to confirm 
that the criteria for independence and normality were met.  

We found that following the intervention there was a level change in both 
cholecystectomy and stroke readmissions following the intervention. Mean monthly 
cholecystectomy readmissions decreased by about 24.8% (5.1%-44.5%) and stroke 
readmissions decreased by about 8.5% (1.5%-15.5%) (see table 11). There was no 
evidence of impact on general and pneumonia readmissions, neither at the level of 
all hospitals, nor separately among small, medium and large hospitals. Validation 
using Newey-OLS regression confirmed the decreased level change for 
cholecystectomy readmissions (by 52.7%, CI: 6.3%-99.0%, p=0.026), but no 
change was found among stroke, pneumonia or general readmissions. 

Table 10: Descriptive statistics of 30-day readmissions for four condtions, 2011-2019 

General cases Pneumonia Cholecystectomy Stroke
Admissions, total 1,333,691 70,585 26,820 13,370
Readmissions, total 80,080 3,569 681 876
Monthly readmission rate Mean 5.91% 4.81% 2.42% 6.48%

S.D. 0.51% 0.90% 1.02% 2.31%
Min. 4.65% 3.13% 0.48% 1.71%
Max. 7.29% 7.65% 4.89% 14.21%
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Figure 13: 30-day readmission rates for general readmissions, pneumonia, cholecystectomy and 
stroke, 2011-2019. A dashed line represents the anticipated impact time point, lagging after the 
hospital engagement events. 
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7.4 What are patient perspectives on hospital care? 
Using qualitative content analysis, we developed five themes and 17 categories, 
which reflected the underlying and manifest meaning of the discussions, 
respectively. These are illustrated in figure 14.  

Theme 1: Health is everything. 
This theme reflected the importance that participants attached to health. It was 
portrayed as more important than money or wealth, and valued above other goods 
and services. It was necessary as a means of survival to be able to work and provide 
for yourself and those dependent on you. This included not only physical health, but 
also psychological and emotional well-being. 

“Health is everything, I am a carpenter and I am paid on a daily basis, I have 
stopped working since a month and a half. Health is the basis of our existence, 
if we are not healthy we cannot work or do anything else.”  (FGD4 Men-P3) 

Theme 2: Being turned into 2nd class citizens.  
Perceptions of the health system were captured by this theme. Participants 
recognized that “some hospitals are not for us”, which was reinforced by 
interactions with hospitals. They also felt neglected by the state, with citizens under 
the coverage of payers other than the MoPH having better healthcare access, 
services and respect from hospitals. Participants wanted the Ministry to be stronger 
in standing up for the rights of the poor and “make us feel that we are human 
beings”. Excessive bureaucracy was also a problem, such as needing to travel to 
different locations for approvals of some surgical procedures.  

“The hospitals in Lebanon are classified into classes, if you tell someone you 
are going to [well-known hospital X], they tell you ‘this is not for you’; this is 
the way they reply.” (FGD1 Men-P1) 

Participants reported seeing public hospitals neglected and their potential ignored, 
though they have a major role in supporting the poor. Participants often avoided 
primary care centers, seeing these as under-staffed, with less qualified or underpaid 
personnel. They also found ‘outsiders’ being favored with faster and free services, 
in reference to refugees covered by international non-governmental organizations 
and agencies.  

“If you want to benefit this country you need to think of cutting down on the 
processes; the current way is very tiring.” (FGD4 Men-P4) 
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Theme 3: Money and personal connections (wasta) make all the difference. 
This theme reflected participants’ perceptions on access to healthcare. Needing a 
personal connection or having enough money were widely considered to improve 
access. They also recognized a mutually beneficial relation between some 
institutions and figures or authorities. For example, they reported that healthcare 
institutions would be protected from accountability, while political or religious 
figures/authorities would use their influence to facilitate services for some patients. 
Personal connections could also be used to decrease hospital bills or resolve 
perceived injustice or theft. Personal connections can sometimes be positive. For 
example, regular patients who become familiar to staff may be allowed to ‘pay 
later’. But participants also considered that the health system would be better off 
without personal connections. 

“As long as a person wants to be admitted through ‘wasta’, the hospital will 
not work properly.” (FGD3 Women-P3) 

The financial cost of health services was a major concern for participants, 
specifically affording to pay. This also affected their perception and behavior 
towards healthcare. Money was seen as a solution to any problem encountered at 
hospitals, especially if one lacked a personal connection. Participants noted that 
sometimes hospitals would claim that no hospital beds were available, to deny 
admission for those covered by the MoPH. They suggested this was a deceptive 
practice to allow hospitals to retain more profitable patients covered by other payers, 
or to compel patients to pay out-of-pocket. 

“I told the nurse my mother is not the daughter of a minister or a president; I 
cannot pay [out-of-pocket]. Then we took her to another hospital.” (FGD3 
Women-P4) 

Unaffordability led some patients to early hospital discharge or to forego medical 
tests. Some participants recounted a family member being worries about the bill and 
pretending to be better, to be discharged earlier. Participants recognized this was 
harmful to their health, but they had no alternative. 

“When I had breast cancer […] I couldn’t do regular tests for checkup. I went 
through very hard times to do the tests and get the treatment. I sold my wedding 
ring [to get treatment]. The Ministry couldn’t cover all the expenses; I reached 
a very difficult situation.” (FGD7 Women-P1) 

Participants recounted examples of borrowing money from relatives, the 
vulnerabilities when one has no income, and the difficulties in paying for recurring 
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costs such as chronic medications. They emphasized that they have a right to health, 
but they do not know how to realize these rights. 

Risking theft when seeking healthcare was emphasized by participants. A common 
complaint from participants was of a healthcare personnel misinforming on 
procedures covered by the MoPH. Participants noted that it was common to be asked 
by hospitals or physicians for payment above the pre-defined co-payment amount, 
but were unaware this was illegal. They also recognized that not all doctors were 
the same, and some went far to support patients and their rights. 

“I didn’t have any problem with the process at the Ministry, but they wanted 
me to pay 3,500 USD at the hospital. We disagreed with them, even the 
physician disagreed with such payment, then they decreased the amount to 
2,500 USD [after the doctor spoke to the hospital].” (FGD4 Men-P3) 

Insufficient information regarding payment meant that patients had a weaker role in 
their interaction with hospitals. Participants considered themselves the weakest of 
the three parties, including MoPH and hospitals. They also recognized some of the 
complex relations between hospitals and the MoPH. 

“Every patient admitted under the Ministry’s coverage doesn’t know how much 
they are expected to pay […]. The Ministry delays its payments to hospitals, so 
[hospitals] want to benefit from another source.” (FGD4 Men-P3) 

Many participants also reported positive interactions with healthcare, whether with 
the Ministry or hospitals. They were surprised when all goes well. Such as when the 
admission approval went smoothly, upon receiving coverage by the MoPH (85%) 
for the hospital bill, or during hospitalization. Such interactions affected the 
perception and trust of participants towards the MoPH. 

Theme 4: Wanting to be treated with dignity and respect. 
This theme reflected how patients perceived the quality of care at hospitals, 
expressed as wanting to be treated with dignity and respect, implicitly and explicitly. 
It also illustrates how patients view the health profession in itself. Reflecting on 
their past experiences, participants acknowledged positive and negative 
interactions. These were not necessarily tied to the bio-physical outcome of 
treatment, but they did have an impact on how participants perceived hospitals. 

Expecting empathy and compassion during their interactions with hospital 
personnel was important. This included the manner of communication between 
health professionals and patients, as well as with administrative personnel. Negative 
interactions had strong impressions on patients and their feelings of self-worth. 
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They also perceived that patients were treated with dignity and respect at private 
hospitals, but not public hospitals.  

When asked what factors result in a positive experience during a hospital stay 
participants referred to experiences of compassionate personnel, positive attitude 
and care of nurses, and doctors striving far to support them. 

“[The doctor said I needed surgery] and he visited me in the morning, and 
noon, and night. […] He doesn’t take a Lira from me. He knew I am poor 
and suffering. I told him I’m a farmer […] He said ‘my brother, this is 
helping someone in need.’” (FGD8 Men-P4) 

Seeing health practitioners belonging to a profession of conscience was also an 
expression of patients’ desire to be treated with dignity and respect. They considered 
that being humane was the most important attribute. They also considered it a 
fundamental human right to receive care, regardless of ability to pay. 

“Humanity is the most important thing to be found at hospitals” 
 (FGD2 Women-P1) 

Participants were also expecting responsiveness from personnel. They empathized 
with the challenging conditions and long work hours of hospital personnel. 
Responsiveness was particularly important when one was in pain, or needed to use 
the toilet. Lack of responsiveness in such situations led to strongly negative patient 
experiences. 

“When the nurse is in this profession, he must be expecting what he will face, 
he must not get annoyed and he must be patient. When the patient is at the 
hospital, he isn’t going to be faking it, he will really be in pain. This is why he 
will be nagging; because no one nags for no reason.” (FGD7 Women-P5) 

Participants highly valued the time personnel devoted to them. This included having 
enough time with the doctor, to get a clear explanation of their condition and 
treatment options.  

Moderator: “How would you differentiate between a good and humane doctor, 
and a bad one?” 
P4: “When he provides you with information, as I told you. Because my 
doctor’s clinic is so busy, if I want to ask him a question he says ‘there is no 
need to know about these things, I know about them’; this annoyed me.” […] 
P5: “The doctor is good when he gives you from his time, even though 
sometimes he is in a rush, but he has to make you relaxed, to explain your 
condition to you.” (FGD7 Women) 
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It was also important to have a doctor you are comfortable with and could rely on. 
‘Following the doctor’ was how participants largely explained their decision to visit 
or re-visit a hospital. They also acknowledged that chance also plays a role in what 
doctor you find, and the importance of the recommendation of friends or relatives 
before choosing a doctor. 

Needing clarity in the information provided was highlighted, both from hospitals 
and the MoPH. This included information on treatment options, length of stay, and 
co-payment amount. Participants noted that information clarity may be even more 
important for health services, than in other types of services, since patients are more 
vulnerable and dependent on others. 

More broadly, participants thought it was important to know which hospitals were 
better performers; the location and medications accessible from medication 
dispensaries and primary care centers; and the cost (or co-payment) of surgical 
procedures under MoPH coverage. Many were unaware of the difference between a 
deposit receipt and their hospitalization bill, or of their right to have a detailed bill. 
They reported minimal bill information was given at discharge, and this was usually 
verbal, not written.  

Participants saw uncleanliness as an assault and as a danger to themselves, 
especially regarding the toilet and bedsheets. They noted cues they would use to 
assess cleanliness, such as the frequency and timing of cleaning. Cleanliness left a 
strong impression of hospitals among participants; “you see and sense cleanliness” 
(FGD4 Men-P3). 

Theme 5: Tolerating letdown, for the sake of right treatment. 
This theme reflected what participants see it takes to improve one’s health status. 

They underscored that their purpose in being in a hospital was to get the right 
treatment, which they generally prioritized. Some would accept being in a less-
favored hospital, if it meant they could ‘follow their doctor’ and get appropriately 
treated. Getting the right treatment may involve ignoring some of your rights. 
Participants would sometimes be compelled to not to complain to personnel, 
because they did not want to compromise on their treatment outcomes. 

“I ignore lots of things, you can say that I ignore 40-50% of my rights, the 
most important thing is to get the treatment.” (FGD4 Men-P4) 

The results of the sorting exercise reflected the wide range of factors that patients 
consider important and affects their satisfaction (see appendix, Paper 4, table 3). 
This provided ‘patient satisfaction’ as a sixth patient perspective. The most 
prioritized statements related to issues that were commonly raised by participants 
during the FGDs. Specifically, this applied across statements a to k. Having clear 
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instructions at discharge (b) was an exception though, which suggests a missed 
opportunity to engage on this during the FGDs. 

Conclusion 

This chapter provided the main results of this thesis. We found that the 2014 P4P 
resulted in a decrease in unnecessary hospitalizations and improved coding, with the 
former being reflected vis-à-vis increased casemix index. The 2018 P4P 
intervention resulted in a decrease in stroke and cholecystectomy readmissions, but 
not general and pneumonia readmissions (regardless of hospital size). The MoPH 
developed P4P, including several components, to increase the appropriateness and 
fairness of the relation with hospitals. We identified six patient perspectives, 
reflecting how patients value health, being turned into a second-class citizen, the 
influence of money and connections, the importance of being treated with dignity 
and respect, tolerating letdown for the sake of right treatment, and patient 
satisfaction.  

In the next chapter we will discuss the findings of each paper and the thesis as a 
whole, and then move on to discuss the methodological considerations.  
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8   Discussion 

“It does not matter who you are, or how smart you are, or what title 
you have, or how many of you there are, and certainly not how many 
papers your side has published, if your prediction is wrong then your 
hypothesis is wrong. Period.”      

   –  Richard Feynman 

This chapter provides a discussion of the main findings of this thesis, which is 
related with the literature where relevant, and organized under general statements. 
We then move on to the methodological considerations, divided into those relating 
to the two P4P interventions (interrupted time series design), and the context of P4P 
and patient perspectives (content analysis). 

8.1 Discussion of findings and relation to the literature 
This thesis described the development and investigated the impact of hospital pay-
for-performance in Lebanon. We have detailed how the Ministry of Public Health 
used participatory governance in developing P4P, which was intended for 
improving fairness and transparency in the relation between hospitals and the 
MoPH, as well as to improve effectiveness.  

We have estimated the impact of the 2014 P4P integration, which resulted in 
improved effectiveness by reducing unnecessary hospitalizations, and improved 
coding quality. We also demonstrated how casemix index and routine data can be 
used to improve hospital performance in limited resource settings. We also 
estimated the impact of the 2018 P4P on hospital readmissions, which resulted in 
decreased cholecystectomy and stroke readmissions, but not general and pneumonia 
readmissions. However, readmission components within P4P require careful design 
and understanding of the specific context.  

Our exploration of patient perspectives showed that these include satisfaction, 
valuing of health, health status, and perceptions of quality, access and the health 
system. We also described how pay-for-performance can be made more responsive 
to the patient population, through a broader consideration of their perspectives. 
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Using participatory governance, pay-for-performance was developed to 
improve fairness and transparency in the relation between hospitals and the 
MoPH, and to improve effectiveness.  
The MoPH had set several interrelated goals for its reforms throughout 2009-2014, 
which it approached using features of participatory governance, developing inter-
disciplinary committees of a mix of professionals across hospitals and the MoPH. 
The Ministry was actively involved in this process in providing guidance, resources 
and institutional commitment. The multi-pronged approach to interrelated goals 
enabled the three committees to build on each other’s work.  

A major product of this period was the development of hospital P4P, which was 
integrated within the MoPH, with the mechanism used to determine hospital 
reimbursement tiers. Casemix and patient satisfaction were among the components 
of the P4P model, replacing the previous model which had been solely based on 
accreditation.  

A possibly unique aspect of the P4P design was the inclusion of casemix as a 
performance measure. This is likely not used elsewhere. More developed systems 
tend to have had casemix incorporated before the advent of P4P in healthcare, and 
less developed systems have not attempted such a combination. Another important 
aspect was the use of ICD-10 and CPT codes to directly determine casemix index, 
overcoming the challenges due to the absence of national DRGs.  

The determination of global hospital budgets is often the purpose of casemix in 
several countries, whereby casemix and historical volume is used to prospectively 
set budgets. However, the political support for such use of casemix in Lebanon was 
absent.  

The P4P model provided a more transparent and fair relation between the MoPH 
and hospitals, particularly through accounting for the variable complexity of cases 
admitted in different hospitals. Another underlying result of the increased 
transparency is that it helped counter favoritism and clientelism, whereby hospitals 
with better political or sectarian ‘connections’ used to be more able to influence 
reimbursement tier determination, due to the limitations of the former model based 
solely on accreditation. 
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The integration of pay-for-performance in 2014 resulted in improved 
healthcare effectiveness by reducing unnecessary hospitalizations, and 
improved coding quality. 
The 2014 integration of P4P into the MoPH-hospitals payer-provider relation 
resulted in a decrease of unnecessary hospitalizations, and improved coding quality. 
These changes were reflected in the casemix index, particularly among medium and 
short-stay cases. The in-depth analysis used in Paper 2 allowed us to attribute 
casemix change to specific codes, and understand the underlying changes. Without 
this, we would have been limited to our statistical finding of increased casemix, 
suggesting improved system efficiency. Uncovering that these changes included 
decreased unnecessary hospitalizations allows us to categorize this under quality of 
care, within the effectiveness dimension, vis-à-vis the Kruk and Freedman 
framework for health systems performance measures 4. Further downstream, we 
may expect this to reflected in outcomes on patient health status (effectiveness), and 
on maximizing value of resources (efficiency).   

The greatest effect on medium-stay casemix was from decreased hospitalizations 
for diarrhea and gastroenteritis. We expect that such cases are likely to be 
responsible for more unnecessary hospitalizations than any other condition, as has 
been previously suggested 188 189. Acute gastroenteritis is typically self-limiting, not 
requiring hospitalization and accompanied with diarrhea. The most common reason 
for hospitalization is dehydration, particularly among infants or elderly. However, 
acute gastroenteritis is a good candidate for ‘cream-skimming’ by hospitals, since it 
is less complex, with lower expected costs (see 2.2.1) 78.  

Prominent decreases were also found in hospitalizations for abdominal and pelvic 
pain, intestinal infectious diseases, fever of unknown origin, and essential 
hypertension. These also present opportunities for unnecessary hospitalization 189. 
We do not expect such changes to be due to changed disease burden, since the 
decrease was at least one order of magnitude greater than any change since 2011. 
For some of these conditions there was also a shift from medium-stays to short-
stays, which suggests that not only did hospitalizations decrease, but there was also 
a decrease in their length of stay (LoS). Generally, changes in LoS are difficult to 
link to quality of care. However, for these specific conditions it likely reflects 
improved hospital practices.  

The 2014 P4P integration did not influence the annual MoPH setting of global 
hospital budgets. The P4P incentive was linked to hospital reimbursement tiers. 
Given the aforementioned changes, one may reason that resources that would have 
been spent on unnecessary hospitalizations may have facilitated hospitals admitting 
more complex conditions, such as pneumonia, acute bronchitis and COPD (which 
increased).  
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The improvement of coding practices following the intervention was primarily 
among chemotherapy hospitalizations, with more breast cancer and leukemia 
treatment being correctly coded. Changes in coding practices following casemix 
introduction have been reported in other contexts 190 191. While such situations can 
be an example of ‘Campbell’s law’ (see 5.2.1), in this instance coding improvement 
was confirmed since diagnostic hospitalizations are considerably more costly 
typical chemotherapy sessions.  

Seasonality and other changes in diagnoses and procedures were also detected in 
our investigation. A prominent example was in vaginal and cesarean deliveries. We 
were able to disentangle their effect, attributing this to pre-intervention changes. 

Casemix index and routine data can be used to improve hospital performance 
in limited resource settings. 
The MoPH did not have to develop new information systems or data collection for 
its P4P initiative beyond what had already existed at the Ministry. The data used is 
entered at the hospital level, and centrally stored in the hospitalization database. 
While this limits P4P to a certain range of measures, it does not involve additional 
costs to maintain. This demonstrates how effective hospital regulation can be 
achieved through systematic collection and analysis of routine data. Implementation 
costs of any P4P initiative are important to consider, and in some contexts these may 
even exceed the cost of incentives themselves 192. The P4P integration contributes 
more broadly to the health system, using an approach that has been increasingly 
suggested 13 193 194. 

This thesis demonstrates how casemix may be applied as a performance measure, 
provided there is an underlying reason. In this instance, the reason was the 
recognized problem of unnecessary hospitalizations and the potential for ‘cream-
skimming’. Countries with such contextual challenges may use a similar approach 
to improve performance, by linking casemix to incentives. In other another context 
lacking such reasons, using casemix as a performance measure may not be helpful. 
A casemix component in the Lebanese P4P may be beneficial only up to a point in 
time when other mechanisms to control unnecessary hospitalizations are 
strengthened, or when casemix can instead be used for setting global hospital 
budgets.   
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Including readmissions within P4P resulted in decreased cholecystectomy and 
stroke readmissions, but not general and pneumonia readmissions. 
The 2018 MoPH announcement that readmissions were to be added as a new P4P 
component resulted in deceased cholecystectomy and stroke readmissions. These 
readmission types had generally stable pre-intervention trends, which strengthens 
the validity of our finding. However, no impact was found on general and 
pneumonia readmissions, even after aggregating by hospital size. 

The diverse findings by readmission type are not unusual, and several factors may 
plausibly be involved, including case volume and complexity. General and 
pneumonia readmissions were considerably greater in scale than cholecystectomy 
and stroke readmissions, and more widely distributed across about twice as many 
hospitals. A dilution effect may have occurred, whereby improvement across a few 
hospitals may be more easily reflected at the aggregate level, when the scale is 
smaller. This is especially noticeable in general readmissions, which did not reflect 
the decreases in cholecystectomy and stroke readmissions, despite the inclusion of 
their cases within general readmissions (by definition). 

A second factor is case complexity, which also is related to risk of readmission 74 75. 
Pneumonia patients tend to be older and more medically complex than other 
hospitalizations. Such unmodifiable patient characteristics may mean that a large 
proportion of pneumonia readmissions may be unavoidable. A similar reasoning has 
been suggested regarding heart failure readmissions in the US HRRP 42. However, 
this factor alone would not explain the lack of evidence of impact, since some 
proportion of pneumonia cases is expected to be avoidable, and has been shown to 
respond to incentives elsewhere (see 2.1.3) 38. 

It is important to consider that the incentive may not have been sufficiently strong 
for hospitals to address some readmission types, particularly if perceived as high 
hanging fruit. Each of the readmission types had an equal weight within the 
readmissions component. Hospitals may have selected to address those that they 
consider more modifiable or more focused. The P4P inclusion of general 
readmissions was intended to incentivize broader improvement by hospitals, in the 
same logic of broader rather than narrower measures 17. However, hospitals may 
have considered this too demanding, and perhaps understandably. 

Acknowledging the mixed relation of hospital size and readmissions, we had 
investigated but found no evidence of impact on general and pneumonia 
readmissions when aggregating by hospital size 97 195 196. This further suggests that 
hospitals were either unwilling or unable to address these readmission types. 
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Including readmissions within P4P requires careful design and 
comprehensive understanding of context. 
Understanding the context, potential pathways to impact and mediating factors is 
important for all P4P initiatives 14. This may be particularly stressed when including 
readmission components. Considerable evidence has emerged highlighting 
unintended consequences with regards to readmissions in P4P, particularly from the 
US HRRP experience (see 2.1.3). Specifically, this involved the shifting of hospitals 
visits from admission to emergency or observation room stays 40 41. Similar to the 
HRRP, the Lebanese P4P did not incorporate emergency and observation stays, and 
such data is not gathered by the MoPH. However, we do not expect this to have had 
a major impact, since such stays play a small role in the Lebanese context, and 
change was found in two of the four readmission types. Nevertheless, this is a 
weakness of the MoPH P4P, and should be addressed by incorporating all hospital 
visits. The possibility of hospital refusals to re-hospitalize should also be 
considered, and this likely would require an innovative approach regarding data 
collection, whether in Lebanon or elsewhere. 

Another consideration for readmissions in P4P is to include mortality measures. 
These may be incorporated into P4P, or used for monitoring unintended 
consequences. In the US, some findings from the HRRP suggested it may have been 
associated with an increase in heart failure mortality, though a causal relation has 
been difficult to infer, due to methodological limitations and background 
epidemiology (see 2.1.3) 47 50. Nevertheless, it is logically plausible that mortality 
may be related, and given the gravity of such outcomes, P4P designs should 
incorporate an approach addressing mortality. In the Lebanese P4P, mortality was 
not linked to hospitalization data, due to technical and policy-related reasons. While 
the lack of mortality monitoring is a weakness, deaths were maintained in the 
denominator for readmission calculation (unlike standard metrics), and in effect 
functioned as a form of competing risk model 197. Such a feature has been suggested 
as a solution to some unintended consequences, particularly for measures regarding 
high-risk conditions/procedures and subgroups 197. 

Patient perspectives include satisfaction, valuing of health, health status, and 
perceptions of quality, access and the health system.  
Our qualitative investigation of patient perspectives in Lebanon contributes to the 
limited evidence base on patient perspectives and how patients may be engaged to 
evaluate their care 198. A key finding was that patients appear to have a clear idea of 
how their healthcare experience can be improved, and this extended beyond the 
boundaries of their hospital stay. 

Patients valued health highly, and above other common goods or services. This 
applied to health itself, as well as health as a prerequisite for daily functioning and 
work. Patients felt the State neglected them, and neglected public hospitals, which 
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they perceive as having a major role in supporting the poor. As persons under the 
MoPH coverage, they felt like second-class citizens compared to refugees and to 
citizens covered by other payers. 

Patients consider that personal connections (wasta) and money play a large role in 
determining access to healthcare. The health system would be better off if nobody 
would resort to personal connections, although it may occur in a positive manner of 
familiarity between regular patients and healthcare personnel. A major concern for 
patients was affording to pay for healthcare, with negative experiences including 
being over-charged, denied access, or having to forego treatment.  

There is clear recognition of the variable dedication that healthcare personnel have 
for patients. Patients have expectations to be treated with dignity and respect, 
including empathy and compassion. They consider this to be intrinsic to the 
healthcare profession, and are disappointed when they are let down. They tolerate 
some of this for the sake of ‘following their doctors’ and getting the right treatment. 
But they are also interested in knowing which are the better performing hospitals. 
Cleanliness and regular contact with the doctor were highly prioritized by patients.  

Our findings aligned with previous research on what matters to patients. They want 
humane, informative and available health professionals who are not financially-
driven money-driven 199-203. While the purpose of being hospitalized is to be 
diagnosed or treated, patients place high value on humane personnel and on 
cleanliness. This concurs with reports that suggest that compassion may be 
prioritized above medical outcome 204.  

Personnel responsiveness may play a large role in shaping patient perceptions, and 
this has also been linked to the incidence of hospital-acquired infections, suggesting 
wider hospital problems 205. Individual experiences have a strong role in shaping 
patient perceptions to both the hospital and health system, which concurs with other 
research 206 207. We also concur with previous research that the patient experience 
generally reflects the quality of care perceived by the patient 208. This is a more 
objective patient perspective than satisfaction, despite their relation.  

Most theories attempted to explain patient satisfaction in terms of expectancy 
theories (see 2.4.2) 114. However, despite its conceptual and clarity limitations, it 
remains important for patients. Satisfaction is an emotion reflecting patients’ 
feelings, and is therefore not entirely explainable through objective reasoning. 
Patients are not ‘cool-headed consumers’ 117. Satisfaction should not be used as a 
global objective measure, as often seen in surveys. Instead, it should be 
acknowledged as just one of the various patient perspectives. 
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Pay-for-performance can be made more responsive through a broader 
consideration of patient perspectives. 
Patient surveys are typically developed by experts, without being informed by 
patients themselves. This limits survey construct validity. The same had applied for 
the MoPH tool (based on HCAHPS). Our findings identify several issues that are 
not sufficiently captured by the MoPH tool, such as discharge and information 
clarity, risk of theft and time spent with personnel. In 2018, based on our findings, 
the MoPH improved the validity of its survey by updating several items. 

Health systems have an opportunity for wider engagement of patients for 
their perspectives. This benefits patient-centered care, health system 
effectiveness and equity. 
Patients are usually engaged regarding their satisfaction, treatment (health status), 
and experience (care quality). However, engagement rarely occurs on the three other 
patient perspectives we identify: perception of access, perception of health system, 
and valuing of health. These represent a wider form of engagement, which may be 
aimed at health system development or reform. Such engagement recognizes 
patients not solely as healthcare recipients, but also as essential contributors to 
shaping the values and functions of a health system. 

We developed a framework to relate patient perspectives to health systems 
performance and value-based care (see figure 16). The purpose of this framework is 
to illustrate the conceptual linkages between these three domains, thus facilitating 
the organization of wider patient engagement. We use the six patient perspectives 
we identified, alongside the Kruk and Freedman framework for health systems 
performance, and the value pillars recently proposed by the WHO EU Health 
Observatory and the European Commission 4 209 210. The value pillars include 
personal, technical, allocative and societal values.  

Linking patient perspectives to the value pillars allows value-based programs such 
as pay-for-performance to consider a wider aim, including allocative and societal 
values, which are generally neglected. Wider patient engagement may involve 
assessing healthcare access and the overall health system, thus contributing towards 
decreasing population inequity. Capturing how patients value health relates to both 
accountability and participation within a health system. More broadly, health 
systems which engage widely may not only benefit patient-centeredness, but also 
form a bridge between patient-centeredness and people-centeredness.  

In our research, Lebanese patients placed a high value on health, and strongly 
supported accountability and the improvement of public hospitals. These are likely 
not reflected in the priorities and spending of the Lebanese government. In the 
Lebanese context, examples of wider engagement may include public participation 
in determining local healthcare needs, and in the development of national strategies. 
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8.2 Methodological considerations 
“The seeker after the truth is, therefore, not he who studies the writings 
of the ancients and, following his natural disposition, puts his trust in 
them, but rather the one who suspects his faith in them and questions 
what he gathers from them, the one who submits to argument and 
demonstration, and not to the sayings of a human being whose nature 
is fraught with all kinds of imperfection and deficiency. It is thus the 
duty of the man who studies the writings of scientists, if learning the 
truth is his goal, to make himself an enemy of all that he reads, and, 
applying his mind to the core and margins of its content, attack it from 
every side. He should also suspect himself as he performs his critical 
examination of it, so that he may avoid falling into either prejudice or 
leniency.”  

– The Optics Of Ibn Al Haytham, Books I-III, On Direct Vision 211

This thesis used a mixed methods approach, which we consider to be advantageous 
in investigating complex interventions such as P4P (see 6.1). We were able to 
address research questions relating to different aspects of P4P, using quantitative 
and qualitative analyses. It also included investigations of two different P4P 
interventions, within the same overall context. The four papers differ considerably 
in their focus and analytical approach. Investigation of the 2014 and 2018 P4P 
interventions used a quasi-experimental ITS design, which may be considered the 
most appropriate, given the nature of the intervention and context. We first reflect 
on the four validities most relevant for ITS design for Papers 2 and 3, and other 
general aspects, followed by reflections on Papers 1 and 4. 

8.2.1 Casemix and readmissions  
1. Internal validity
We do not consider a threat to internal validity from history to be plausible. No other 
events occurred around the time of the 2014 or 2018 P4P interventions that may 
have offered an alternative explanation for our findings. Instrumentation changes 
did occur following the 2014 P4P (chemotherapy codes), and was detected in code-
level analysis. This did not threaten the internal validity of our findings, as the 
contribution of instrumentation was measurable, and other changes were detected 
that were not attributable to instrumentation. Regarding the 2018 P4P, it is possible 
that some hospitals may have intentionally miss-coded readmissions to avoid 
algorithm detection. However, we consider this to be unlikely or at least of 
negligible impact, due to the wide case definitions used. Our use of an ITS design 
allowed us to control for any underlying process (maturation), which may have 
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otherwise explained detected changes. Also, since both our 2014 (casemix) and 
2018 (readmissions) time series were stable and of medium length, we do not expect 
regression to the mean to have been plausible. No selection bias is expected, since 
we used historical self-controls for all of our time series. 

2. External validity 
There is a wide variability in P4P designs and contexts. From a design perspective, 
this may include different incentives, components types and weights. The locations 
and health systems of countries undertaking hospital P4P should also be considered. 
These factors limit the generalizability of our findings to other designs and contexts. 
Nevertheless, our findings apply for the Lebanese P4P and contribute to the limited 
body of evidence regarding hospital P4P impact. Temporal drift with regards to 
readmissions was addressed using age-adjusted readmission rates. Although we had 
no age adjustment for the 2014 P4P casemix investigation, we do not consider this 
to have had a considerable impact on the changes in casemix found, particularly as 
our study design controlled for secular trends. 

3. Statistical conclusion validity 
Our 2014 and 2018 P4P time series were stable in the pre-intervention period, and 
had a sufficient number of data points. This renders a threat from low statistical 
power or miss-interpretation less plausible. For the readmissions time series, we had 
missing data for December readmissions, due to the datasets available from the 
MoPH. This may be considered a threat to statistical conclusion validity. However, 
we consider this to be less plausible, since our intervention did not coincide with the 
missing data period, and the time series was stable. Our analytical approach ensured 
that test assumptions were not violated, particularly normality and independence. 

4. Construct validity 
For both 2014 and 2018 P4P time series, we used calendar monthly data points. This 
allows for sufficient data points, compared to using quarterly data points. Also, we 
did not use weekly or daily data points which would have been less likely to be 
normal (requiring data transformation). The use of 28-day months may have 
increased the construct validity of our investigations, as we can expect some 
differences in hospitalizations between weekends and weekdays. However, we 
opted for calendar months, to improve the interpretation of our findings. It is also 
relevant to note that the first few months of 2011 were the earliest period in the 
operation of the hospitalization database, with some hospitals lagging behind in the 
reporting of data to the MoPH. This represents a threat to construct validity. 
However, given its short duration and distance from the interventions, we do not 
expect this to have been a major threat. For readmissions in particular, the inability 
to include the entire spectrum of hospital visits may be considered a threat to 
construct validity, which should be addressed in future developments. 
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Overall, we consider that all four validities have been met in our 2014 and 2018 P4P 
time series investigations, while noting the above limitations. We cannot identify 
alternative explanations for the major changes we have attributed to the 
interventions, and express high confidence in the causal inference made. 

Investigation of both P4P interventions used ITS design, but involved differences in 
our analytical approach. The 2018 P4P investigation used ARIMA, which may be 
considered superior over the Newey-OLS regression approach used for the 2014 
P4P investigation 167. This is mainly due to the greater capability of ARIMA to 
account for seasonality, and the ability to difference the time series if it is found to 
be non-stationary. On the other hand, the 2014 P4P investigation may be considered 
more rigorous, in that it involved not only testing for change, but also attributing 
this to specific diagnoses and procedures. The analogue of this for the 2018 P4P 
would be an analysis of which readmission diagnoses or procedures changed, and 
should be a subject for future research. Given the complexity of outcome-based P4P, 
it is particularly useful to explain the underlying changes, rather than only estimate 
impact 212 213. This may also involve investigation of the causal pathways, 
particularly regarding complex interventions 214. In this thesis, we did not investigate 
the hospital response mechanisms or ‘black box’ (see chapter 4). This remains an 
important aspect of P4P evaluation, as it would provide insight into the motivations, 
decisions and actions of managers and health professionals.  
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8.2.2 Context of P4P and patient perspectives 
The first paper provided a descriptive analysis addressing why and how P4P was 
developed in Lebanon. The analytical approach involved using documents 
developed by the project team, which included this author, in a role coordinating 
across the committees and being the link between them and the MoPH Director-
General. As such, it may be impossible to avoid some bias due to the author’s own 
perspective. Nevertheless, we entirely relied on the documentation produced by the 
project, and the discussions held with select project participants. This was 
supplemented by subsequent circulation of the paper’s drafts across co-authors. Six 
of the eight co-authors were project participants, with two others involved in an 
annual evaluative capacity.  

A weakness in the paper may be noted in the table on hospitalization changes, which 
included summary statistics across June to May for 2011-2014, and December 2014 
to June 2015. Aside from being a simple pre/post design, it fails to account for 
seasonality. This renders the figures of the post-intervention period unreliable, 
though we note this had been labelled a preliminary analysis requiring subsequent 
investigation. An additional note is with regard to the quote from the then-minister 
of public health; this represented his view, but not that of the first author. While 
utilization review and improved auditing can considerably improve efficiency, we 
cannot expect to produce savings within a context of rising healthcare costs and 
increasing coverage for older citizens. 

Trustworthiness, credibility, dependability and transferability were elaborated on in 
Paper 4. Our qualitative investigation did not seek to generalize regarding patient 
perspectives in Lebanon. However, we document a range of perspectives, many of 
which are also relevant in contexts other than Lebanon. We also sought a wide 
variation of patient experiences, with women and men participants coming from 
different geographic regions. Nevertheless, unforeseen selection bias may have 
occurred, threatening external validity. Another threat to external validity is due to 
the influence and interpretation of the researcher, which is impossible to avoid in 
such research design. However, we expect this was well-balanced, with no meaning 
imputed that was not present in the participants’ discussion, and further improved 
through discussions with the two research assistants and co-authors.   
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Conclusion 

This chapter provided a discussion of the main findings of this thesis. These 
included the use of participatory governance principles in developing P4P; the 
integration of P4P improving effectiveness by reducing unnecessary 
hospitalizations; how routine data and casemix can be used for hospital 
performance; the mixed findings of including a readmissions component to P4P; the 
six patient perspectives identified, and how these can be better considered to make 
P4P and broader health system development more responsive to the population. We 
also discussed the methodological considerations of our investigations. We find that 
the four most relevant validities have been met in our ITS investigations, but also 
note some limitations. We also note the limitations regarding the first paper, 
particularly the risk for some bias, and the measures taken for the fourth paper 
regarding trustworthiness, credibility, dependability and transferability. 

In the next chapter, we provide the conclusions based on the research undertaken in 
this thesis, followed in the final chapter by a list of recommendations and 
suggestions regarding the P4P model of the MoPH, health system performance and 
P4P in other countries, and for future research investigation. 
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9  Implications for policy, practice 
and research 

9.1 For the Lebanese health system and the pay-for-
performance model 
1. We recommend that the MoPH engage the public to capture their perspectives 

on health system redesign and crisis recovery, to improve access, participation, 
accountability and quality of care. This should include actively informing 
patients of their rights. 

 
2. We recommend that the MoPH retain the casemix index component in its P4P 

model, until a time at which casemix is incorporated in setting global budgets 
of hospitals. Such a step should be made in the near-term, as unnecessary 
hospitalizations are better addressed through hospital budgets rather than 
reimbursement tiers. This would also free the P4P model to include new 
components that are more modifiable across hospitals. Capturing case 
complexity remains relevant for providing a fair comparison across hospitals, 
both in terms of casemix itself, as well as an adjustor for other indicators. 

 
3. We recommend that the MoPH retain stroke and cholecystectomy within the 

P4P readmissions component, and remove general and pneumonia 
readmissions. We suggest including other readmissions, but avoiding higher risk 
conditions/procedures or subgroups (e.g. elderly, children). Maintaining the 
readmissions component should be conditional on meeting the next 
recommendation (#4). Alternatively, the readmissions component may be 
changed to replace readmissions with specific process indicators directly related 
to them, such as hospital-to-community transitions and discharge instructions, 
provided that appropriate measurement and monitoring are established. The 
future of readmissions in P4P likely lies in this last alternative, namely, in 
process-based components coupled with outcomes-based monitoring. 
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4. We recommend that the MoPH develop its system for hospital data collection,
to include the entire spectrum of hospital visits. This would include observation
and emergency room visits.

5. We recommend that the MoPH establish a linkage between hospital mortality
data and its P4P model. Mortality should not be used as a component within
P4P, but should be continuously monitored across a broad range of
conditions/procedures, including those targeted by the P4P readmissions
component.

6. We suggest that the MoPH establish linkages with other public and private
payers regarding hospitalization data. This path may begin with data
standardization and centralization, and leading up to eventual unification.

7. We suggest that the MoPH remove the accreditation component within P4P, and
instead require all hospitals to be accredited prior to contracting with the MoPH.
Hospitals should continue to be incentivized to gain accreditation.

8. We recommend that the Lebanese State improve public hospitals and dedicate
greater resources for the health system, to more closely reflect the high value
on health placed by Lebanese patients. A multi-sectoral initiative to decrease
the influence of personal connections (wasta) and money is an important
component of this. This should ultimately lead up to the establishment of a
single Lebanese National Health Service, providing equitable coverage for the
entire population.
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9.2 For health systems and pay-for-performance in other 
countries 
1. We recommend that P4P initiatives be integrated within health systems, rather 

than become stand-alone programs. P4P models should be developed using 
principles of participatory governance, and engage patients on their 
perspectives. 
 

2. We suggest that health systems consider including casemix as a P4P component, 
provided that they do not already use casemix for budgeting and are challenged 
with unnecessary hospitalizations. 

 
3. We recommend that health systems target readmissions using P4P on the 

condition that monitoring mechanisms are established for capturing the entire 
spectrum of hospital visits and mortality. 

 
4. We recommend that P4P models include locally-relevant components, and 

exclude high-risk conditions/procedures and subgroups.  
 

5. We recommend health systems to more widely engage people for their 
perspectives, including perception of access, perception of health system, and 
valuing of health, and not only satisfaction, experience and treatment. This may 
involve engaging the public in determining local healthcare needs and national 
strategies. Moving to a genuinely person- and people-centered health system 
cannot be achieved without wider engagement. 
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9.3 For future research 
1. We recommend the use of appropriate interrupted time series analysis for the

evaluation of P4P intervention impact in different contexts.

2. We recommend further research to investigate the impact of Lebanese P4P
interventions on other components not yet investigated. Specifically, this relates
to the 2018 impact on casemix, ICU capacity and utilization, and hospitalization
of elderly persons, as well as the ‘black box’ representing hospital mechanisms
used to change outputs or outcomes.

3. We suggest further research to investigate the impact of the economic crisis,
COVID-19 and the Beirut port explosion on hospital performance, vis-à-vis the
various P4P components.

4. We recommend further research to investigate the changes in causes of
readmissions following cholecystectomy and stroke, to possibly attribute the
observed readmission decreases to specific diagnoses or procedures.

5. We suggest further research to investigate patient perspectives in non-Lebanese
contexts, to increase knowledge on the external validity of the framework
relating patient perspectives to health systems performance and value-based
care.
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10  Conclusion 

This thesis has described the development and investigated the impact of hospital 
pay-for-performance in Lebanon. Besides the contribution to the episteme on 
hospital P4P (see Preface), this thesis also documents the techne involved in 
developing and evaluating P4P in Lebanon, including the use of appropriate 
interrupted time series analysis. 

The MoPH used principles of participatory governance to tackle the goals set by the 
2009-2014 reforms. A major goal was the development of hospital P4P, which 
aimed to increase the fairness and transparency of the relation between hospitals and 
the Ministry. This was also to counter political or sectarian favoritism and 
clientelism. 

The 2014 integration of P4P into the payer-provider relation between the MoPH and 
hospitals improved system effectiveness, by decreasing unnecessary 
hospitalizations and improving hospital coding quality. This was reflected in an 
increased hospital casemix, which was a major component of the P4P model, and 
confirmed by code-level analysis. Despite the limited resources available, the 
MoPH was able to use routine data and casemix towards improving hospital 
performance. This thesis demonstrated how casemix can be applied as a 
performance measure, provided that the context is appropriate. 

The 2018 inclusion of readmissions into the P4P model led to a decrease in stroke 
and cholecystectomy readmissions, but not general and pneumonia readmission. 
There was no change in readmissions in the latter two readmission types, regardless 
of hospital size. Different factors may have contributed to these mixed findings, 
such as case complexity, dilution effect, and perceived or genuine ‘low hanging 
fruit’. The MoPH does not currently capture the entire spectrum of hospital visits 
for a readmission component, but this should be addressed in the future. 

Patients in Lebanon highly valued health, and were strongly supportive of 
improving public hospitals, and of accountability to counter the influence of 
personal connections (wasta) and money. Affording to pay is a major concern for 
patients. Patients had a mix of positive and negative experiences under MoPH 
coverage in different hospitals. They expect to be treated with dignity and respect 
by humane health professionals, and highly prioritized hospital cleanliness and 
regular doctor contact.  
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We were able to increase the construct validity of the MoPH patient survey tool, 
using the findings from this thesis. We identified six patient perspectives, including 
the rarely-addressed patient perception of access, perception of health system, and 
valuing of health. We also developed a framework to relate patient perspectives to 
health system performance and value-based care. This may be helpful in improving 
health systems, particularly regarding public participation, accountability and 
access. It is important to more widely engage people on health system issues, 
recognizing them not solely as healthcare recipients, but also as essential 
contributors to shaping the values and functions of a health system.  
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Epilogue 

Does hospital pay-for-performance work? It depends! We have a wide diversity in 
context, designs, incentives, measures and other factors that determine whether or 
not P4P ‘works’. From my perspective, based on the evidence developed in this 
thesis, hospital pay-for-performance in Lebanon resulted in several positive 
impacts, improving the relation between hospitals and the Ministry of Public Health, 
and providing a tool for continuous development of the health system. An important 
effect has also been curtailing the influence of favoritism and clientelism, through a 
fairer, more appropriate and transparent evaluation of hospital performance. 

Pay-for-performance should also be designed to contribute to health systems, 
beyond the goals of their components. This includes developing approaches to make 
better use of routinely collected data. Considering unintended consequences, P4P 
should be able to ‘afford to fail’, without harming patients or health professionals in 
the process. This underlines the importance of monitoring and response within P4P. 

Overall, I think hospital pay-for-performance may have an important role to play 
within health systems, particularly in an integrated form. However, this role is as 
one among several tools, and should not be the focus of the system. Rather, health 
systems should be centered on the people, and patient engagement is central to this. 
P4P initiatives should be developed to reflect this. 

In Lebanon specifically, I think a redesign of the health system is needed, taking the 
best from the past system and developing a Lebanese National Health Service. Such 
an institution would provide equitable coverage for the entire population, and should 
be protected from political interference.  

All countries will face increasing threats in this new age of pandemics, climate 
catastrophe and political-economic upheavals. This also represents an opportunity 
to re-center our health systems on the people, reflecting their high priority on health. 
A brighter future is one of humane and compassionate health systems.
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Abstract—Since 2009, the Ministry of Public Health (MoPH) in

Lebanon has been going through amajor reform initiative to improve its

contracting system with private and public hospitals. The private sector

is the main provider of hospital care in the country and the main

contractor to the MoPH for the provision of curative care. As an

“insurer of last resort,” the MoPH plays an important role in providing

hospital coverage to 53% of the population who lack coverage by

private or public insurance schemes, through contractual arrangements

with the private sector. Historically, the MoPH used hospital

accreditation as the basis for contracting and for determining the

reimbursement rate. However, recent studies by the MoPH showed that

reimbursing hospitals solely on accreditation results was not appropriate

and led to an unfair and inefficient reimbursement system. The reform

program included the development of several components, in particular,

an automated billing system, a utilization review function, standardized

admission criteria, and a hospital case mix index that accounts for case

complexity. In 2014, the MoPH started implementing a new mixed-

model contracting system with private and public hospitals. Preliminary

evaluation of the new model suggests that the system incentivized

hospitals to admit fewer inappropriate cases and more cases that are

more complex/serious. This article shares one experience of how to

introduce a merit-based system to face the common practice of political

clientelism and confessional/religious-based favoritism in Lebanon. It

highlights the importance of stakeholder engagement in a framework of

networking and participatory governance that proved to be a key

element behind the resilience of a diversified health system.

INTRODUCTION AND HEALTH SECTOR

OVERVIEW

Lebanon is a middle-income country with a population of

about 4.5 million citizens and 1.5 million refugees, the
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majority of the latter group being due to the conflict in neigh-

boring Syria.1 Almost 88% of the Lebanese population

resides in urban areas, two thirds of which is between the

ages of 15 and 64 years.1 Since the mid-1970s, Lebanon has

been grappling with a myriad of political and socioeconomic

hardships due to prolonged periods of conflict, including

15 years of civil unrest, war in 2006, and lately fallouts from

the conflict in Syria. The fragile and conflict-prone environ-

ment has led to political instability, shrinking economy, lim-

ited governance capacity, and inadequate public services

across sectors.

The long history of conflict contributed to the weakening

of the public sector and to the development of private institu-

tions and nongovernmental organizations (NGOs). Accord-

ingly, the private sector became the main provider of health

care services in the country and the main contractor to the

Ministry of Public Health (MoPH) for the provision of cura-

tive care. The unregulated growth led to the oversupply of

services and created supply-induced demand with implica-

tions on the quality of care.2,3 Consequently, more dedicated

efforts were required on behalf of the ministry to strengthen

its regulatory role and build strong partnerships with the pri-

vate sector.

Despite the chronic instability and constraints, Lebanon’s

health outcomes compare favorably with other countries in

the Middle East North Africa (MENA) region as well as mid-

dle-income countries in other regions. Life expectancy at

birth is 80 years, compared to 68 years for the region and

74 years for middle-income countries.4 Lebanon was one of

the few countries to have achieved both Millennium Devel-

opment Goals 4 and 5, namely, reducing maternal and child

mortality. Between 1990 and 2012, the infant mortality ratio

decreased from 32 to 9 per 1,000 live births, and the maternal

mortality ratio dropped from 64 to 16 per 100,000 live

births.4 These improvements were achieved while decreasing

total health expenditures from 12.4% in 1998 to 6.4% in

2012.5 Lebanon was recognized by the World Health Organi-

zation as having been able to remarkably improve the health

status of its population while significantly decreasing the

gross domestic product share of health expenditures, mainly

by decreasing individual out-of-pocket spending on health

care.5 Lebanon is also well rated in terms of cost-effective-

ness. According to a 2014 global comparative study by the

Economist, Lebanon was ranked 32 among 166 countries in

terms of outcomes with a remarkably lower cost per outcome

than the countries in the same category.6

As such, the health system in Lebanon proved to be resil-

ient to the massive influx of refugees and to the rapid

increase of its population by 30%. This was largely attributed

to the governance arrangements led by the MoPH based on

collaborative networking with the private sector and civil

society organizations. Such governance was instrumental in

overcoming the disadvantages of fragmentation of the health

system while benefiting from the diversity of stakeholders

involved.7

This article discusses the experience of the MoPH in the

reform initiatives to improve governance and regulation of

Lebanon’s hospital care in particular, including hospital con-

tracting reforms between the MoPH and public and private

hospitals. The focus of this experience is of major relevance

for the health sector in Lebanon, given the prominent role of

the MoPH as payer for hospital care, as well as that of private

(and public) hospitals as providers. It also describes the

approach of the MoPH to address the limitations due to

asymmetric information in this payer–provider relationship

and to improve the effectiveness and efficiency of health

services while countering favoritism and clientelism with a

merit-based system.

HOSPITAL SECTOR OVERVIEW

The Lebanese health system is highly diverse, including a mix

of public and private payers and providers. Health financing is

mobilized from a range of resources, including general gov-

ernment revenues, social security contributions, and the pri-

vate sector. Total expenditures on health constitute 6.4% of

national gross domestic product, 40% of which is accounted

for by hospitals alone.5,8 The private sector also accounts for

71% of health care financing, of which 37% is out-of-pocket

payments made by households.8 Though the public sector is

the main payer of hospital care, the private sector dominates

in terms of service provision. There are 165 hospitals in Leba-

non, 82% of which are privately owned and managed by

physicians or by charitable organizations, often religious.8

Both public and private hospitals have similar average bed

capacities. Public hospitals operate under a semi-autonomous

model with hospital boards composed of various stakeholders

involved, thus having a certain degree of autonomy.

Around 47% of Lebanese citizens have health insur-

ance coverage. About 23% of those are covered by the

National Social Security Fund, 9% by military schemes,

7% by private insurance, 4% by the Civil Servants Coop-

erative, and 4% by other schemes.2 The remaining 53%

lack any formal coverage and are covered by the MoPH,

which serves as an “insurer of last resort.”9 This has

meant a strong role for the ministry not only in

preventive care, public health leadership, and regulation

but also in curative care.
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To provide hospital coverage to about 250,000 cases per

year, the MoPH contracts 26 public and 105 private hospi-

tals. Individual patient copayment to the hospital constitutes

5% (public hospital) or 15% (private hospital) of the hospi-

talization costs, with the MoPH directly reimbursing the hos-

pital for the 85%–95% difference. A ministerial waiver is

also applied in specific cases where the patient is unable to

afford copayment. As such, the MoPH is the main financier

of private hospitals, allocating about 64% of its total annual

budget (of about 367 million USD) for hospitalization cover-

age in 2012.10

MoPH HOSPITAL CONTRACTING REFORMS

Over the years, the MoPH has undertaken several reforms of

its hospital contracting system, in line with its broad approach

emphasizing participatory governance and involving stake-

holders in policy making (Figure 1). The first reforms began

with the development of a hospital rating system in 1983, lead-

ing to linking the ratings to hospital reimbursement in the

1990s and finally the adoption of hospital accreditation in

2001. Since then, the accreditation program has completed

three cycles and has expanded to include numerous medical

specialties, patient care, performance appraisals, staff compe-

tency testing, and appropriateness and implementation of poli-

cies and procedures. It remains a key part of the hospital

contracting system.

Between 2001 and 2014, the reimbursement rate was deter-

mined solely by the hospital’s results in the most recent accred-

itation cycle. A three-tiered reimbursement rate was used, with

about 10%–30% difference depending on whether the case is a

medical or surgical (procedure) admission. This created a

strong incentive for hospitals to have a higher reimbursement

tier. The MoPH reimburses hospitals for surgical procedures

using a predefined flat rate, whereas for medical cases a fee-

for-service structure is used, where the latter is more likely to

lead to overutilization and inappropriate admissions.

It became apparent to both MoPH and hospitals that using

hospital accreditation as the sole determinant of the reim-

bursement rates is limiting. This was prompted by the hetero-

geneity among hospitals and the difficulty in developing a

composite score for the increasing number of accreditation

standards. The interest of all involved parties to go beyond

accreditation, while still maintaining it as an integral compo-

nent for contracting, formed a favorable environment within

which to undertake new contracting reforms.

With grant funding from the World Bank, in 2009 the

MoPH embarked on a new project to improve its hospital

contracting system. The desire for a new reform was

accompanied by a broad vision to improve the hospital

reimbursement system, increase MoPH hospitalization

coverage despite limited resources, and improve the qual-

ity of hospital care. More specifically, the project focused

on three main goals: improve the appropriateness and fair-

ness of contracting between MoPH and hospitals, improve

the efficiency of MoPH spending, and promote good pro-

vider practices and discourage misuse or abuse of

services.

To achieve the three interrelated goals, the MoPH first

formed three committees: Utilization Review Committee,

Admission Criteria Committee, and Performance Contract-

ing Committee, each focusing on one of the goals yet work-

ing synergistically together. Each committee was composed

of a mix of medical, public health, and information technol-

ogy (IT) professionals whose affiliations included the MoPH,

universities, and hospitals. The multidisciplinary composi-

tion of the committees provided strong credibility with which

to address the goals of the program. The primary task of each

committee was to discuss and identify objectives and activi-

ties to be undertaken in the new reform. It is relevant to note

that the broad setting of the goals was an opportunity for

the committees to assess the situation, identify gaps, and

explore a wide variety of improvement interventions.

Throughout the first year, committee meetings were held on

FIGURE 1. Timeline of MoPH Hospital Contracting Reforms
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a monthly basis and somewhat less frequently afterwards.

The committees were kept abreast of discussions among

them by a few common members and by intercommittee

events held semi-annually.

The initial phase also included a considerable amount of

data extraction and analysis of MoPH hospitalization data-

base. This provided more in-depth understanding of the fre-

quency of admissions and costs across medical and surgical

conditions, as well as variations among hospitals and regions.

This work was done in close collaboration with the MoPH IT

department, which played a central role in the reform

process.

An important component of the project included the

development of an automated billing system (ABS) aimed at

simplifying the hospital billing procedures and expediting

the reimbursement process. The development of the ABS

included the purchase of data servers (jointly by the MoPH

and private hospitals), software installation, user interface

program development, and trainings for hospitals and MoPH

staff on bill entry and submission to the MoPH. The impact

of the ABS implementation was beneficial to both hospitals

and the MoPH because it reduced the number of days for

processing a hospital bill from 35 days in 2008 to only

5 days in 2014.

STRENGTHENING THE UTILIZATION REVIEW

FUNCTION

The Utilization Review Committee was primarily tasked

with developing the utilization review function to help

improve MoPH spending efficiency as well reduce misuse or

abuse of hospitalization. The committee started by analyzing

the hospital database, which included a wealth of information

on medical diagnoses, surgical procedures, cost, and length

of stay for every case treated at public or private hospitals.

Using this database, the MoPH became more aware of the

wide variation among cases and hospitals costs, specifically

for medical admissions. This was to some extent expected,

given the fee-for-service structure of such cases. The work of

the committee focused on the following:

1. Extraction, exploration, and analysis of hospitalization

data, including comparison of admission to discharge

diagnoses and cost indicators.

2. Development of a hospital coding nomenclature to sup-

port analysis.

3. Review of several medical diagnoses and surgical pro-

cedures, primarily those that were among the most fre-

quent, most expensive, and/or most prone for abuse/

misuse (e.g., appendectomy, headache, tonsillitis).

4. Identification of cost/frequency–outlier hospitals/cases.

5. Development of a rules engine to define which surgical

procedures are allowed to be coupled together.

6. Development of an algorithm for identification of out-

lier bills for referral to MoPH auditing.

7. Interviews and collection of feedback and recommen-

dations from MoPH medical controllers regarding

improvement of hospitalization system.

Prior to this activity, the MoPH auditing body made limited

use of the database and had a practice of randomly selecting

around 10% of all cases for detailed auditing. The work under

this function provided auditors with a nonrandom method for

selecting hospital bills using the algorithm developed to iden-

tify outlier bills. The identified bills were those that markedly

differed in cost and length of stay, totaling up to about 3% of

total annual cases. This complemented the existing practice of

random bill selection by the MoPH auditing body but helped

focus the efforts on a small proportion of bills (3%), which

accounted for over 20% of total hospitalization costs. This

approach also led to the identification of select hospitals that

had a relatively greater proportion of such bills. Subsequent

notifications and deductions were made by the MoPH for

some of these hospitals. In 2014, this was formally adopted as

a regular process conducted in coordination between the IT

department and the auditing body at the MoPH.

The analysis of hospitalization data also included a study

whose key findings suggested that “[. . .] a significant pro-

portion of the hospital admissions under [the MoPH] are for

conditions that could generally have been described as rela-

tively minor and hence that may not have needed hospitali-

zation, at least not to that level.”11 The results also

highlighted the differences in both cost and average length

of stay of medical cases of private versus public hospitals

by region and by reimbursement category. The study was

crucial to inform the work of the Admission Criteria Com-

mittee in the selection of conditions for criteria development

and of the Performance Contracting Committee in the selec-

tion of indicators.

DEVELOPING ADMISSION CRITERIA

During the 1990s, the health sector in Lebanon witnessed a

large increase in the number of physicians in the country,

reaching around 8.3% increase per year.12 This was in large

part due to physicians returning to Lebanon after the end of

the 1975–1990 civil unrest and those returning from fellow-

ships and grants to study medicine outside Lebanon. This led

to a high physician-to-population ratio of 3.2 per 1,000

inhabitants (2007–2013), well above the regional and global
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averages of 1.3 and 1.4 per 1,000, respectively.13 This also

meant a multiplicity of graduating countries and wide varia-

tion in educational backgrounds, making it particularly diffi-

cult to standardize clinical practices and protocols among

providers.12

To address this situation, the Admission Criteria Commit-

tee was tasked with addressing the promotion of good pro-

vider practices by developing standardized admission

criteria. The main approach of this committee was to explore

interventions to support physicians in evidence-based deci-

sion making for hospital admission. It also provided support

for MoPH medical controllers who are often required to

decide on admission of cases outside their specialty.

Building on the information gained through the utiliza-

tion review function, the committee evaluated medical

and surgical conditions and developed admission criteria

for 40 high-cost, high-volume, and/or misuse- and abuse-

prone conditions (Table 1). The criteria developed

benefited from the different medical backgrounds and

specialties of committee members and the in-depth

knowledge of the challenges and barriers faced by medi-

cal controllers. An extensive review of existing national

and sub-national medical guidelines was also conducted

through sources such as PubMed, US National Guideline

Clearinghouse, UK National Institute for Clinical Excel-

lence, and the French Haute Autorit�e de Sant�e. Guidelines

were reviewed and adapted to the Lebanese context in

order to increase the likelihood of physician compliance.

Several tools were also developed to support the medical

controllers in their case review process. Brief checklists to

support decision making for 34 conditions were prepared.

Similarly, an indication level notification was also added to

hospital admission forms of all cases under MoPH coverage,

whereby medical controllers could inform the MoPH of their

opinion on whether an admission had a low, medium, or high

indication for admission. Low-indication cases were particu-

larly monitored by the MoPH. Though such cases may not be

inappropriate to admit, a high proportion prompted closer

review by the MoPH.

DEVELOPING MIXED-MODEL HOSPITAL

CONTRACTING

The Performance Contracting Committee had a considerably

lengthy period of discussion and planning, both to build on

information gained through utilization review and to review

the various approaches of evaluating hospital case complex-

ity and indicators of performance.

Analysis of hospital case complexity was conducted using

a locally adapted classification of International Classification

of Diseases, 10th Revision (ICD-10)14 code grouping and

surgical procedures, with greater weight given to diagnoses

expected to be more complex/serious or more costly. How-

ever, this approach was subsequently replaced with the

development of hospital case mix index (CMI) calculation

using ICD-10 code and surgical procedure code, with the

standard formula below:

CMIh D
jPg[Wg

�Ngh]/
P

gNgh

jPg[Wg
�Ngn]/

P
gNgn

where h is the hospital; Wg is the weight calculated for each

ICD/common procedural terminology code; Ngh is the num-

ber of cases within each code in hospital h; and Ngn is the

number of cases within each code in the total population.

Despite the absence of diagnosis related groups (DRGs) in

Lebanon, which is commonly used for case mix index calcu-

lation, and following review of the literature and local adap-

tation, it was possible to calculate hospital case mix indices

based directly on ICD-10 code and surgical procedure code.

To our knowledge this was the first instance where such an

approach was used at the national level where DRGs were

not available. Despite the more limited precision expected in

case mix index calculation in using this approach, it allowed

Aortic valve replacement

due to atrial stenosis/

regurgitation

Gastric bypass Plasmapheresis

Asthma Gastroenteritis and

dehydration in

children < 5 years

Prostatic stent

Bronchiolitis Headache Renal colic

Carpel tunnel syndrome Hemorrhoidectomy Septoplasty

Cataract Hepatitis A Sinusotomy

Chest pain Hypertension Spondylolisthesis

Cholecystectomy Hysterectomy Tonsillectomy

Chronic obstructive

pulmonary disease

Idiopathic

thrombocytopenic

purpura

Tonsillitis

Cochlear implant Laminectomy and

discectomy

Total hip

replacement

Colporrhaphy Mastectomy Total knee

replacement

Community-acquired

pneumonia

Orchiopexy Tympanostomy

and

myringotomy

Coronary artery bypass

graft

Otitis media Varicocele

Febrile neutropenia Ovarian cyst Vitrectomy

Fever in children <

5 years

TABLE 1. List of Conditions for Admission Criteria Development
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the committee to overcome the limitations posed by the lack

of DRGs and measure the complexity of cases admitted at

hospitals throughout the country.

Importantly, a study was also undertaken examining hos-

pitals across reimbursement rate tiers and found that CMI

varied considerably both among and within reimbursement

tiers.15 This argued against the previously prevailing assump-

tion that hospitals with higher accreditation (and reimburse-

ment) necessarily admitted more complex cases. The

conclusion drawn from this was that the linkage of reim-

bursement rate solely to accreditation was not appropriate

and led to unfair and inefficient reimbursement system.15

This provided further support for including additional factors

besides accreditation to the contracting system.

Based on the results, the MoPH decided to move forward

with the new model, linking private hospitals’ performance

to reimbursement. This represented a great challenge consid-

ering the climate of political instability and the strong affilia-

tion of most hospitals to different political and confessional/

religious factions. MoPH policy makers supported the deci-

sion with scientific evidence, particularly in using the results

of the assessment study to highlight the gaps in the system.15

This enhanced the credibility and objectivity of the work and

highlighted the technical approach of the new contracting

system. MoPH conducted a broad meeting with all hospitals

to disseminate the evidence and project approach and gather

feedback from hospitals. This was a decisive step to bring

the discussions to a scientific ground and cut short political

and confessional/religious interference.

By November 2014, the MoPH changed its hospital con-

tracting design to a mixed model that included hospital CMI,

patient satisfaction, and three select policy indicators intended

to incentivize increased intensive care unit capacity and

decrease unnecessary admissions and inappropriate billing.

This resulted in changes in reimbursement rate tiers in about

half of contracted hospitals. More specifically, 65 hospitals

had a change in their reimbursement tier and 66 stayed within

the same tier. The distribution of hospitals before and after the

implementation of the mixed model is detailed in Table 2.

An evaluation of the hospital case mix model a year fol-

lowing implementation of the new system revealed that the

average case mix index among private hospitals significantly

increased from 1.14 to 1.18. This suggested that the new sys-

tem incentivized hospitals to admit fewer inappropriate cases

and more cases that are more complex/serious. The small

number of public hospitals limited the statistical power

needed to detect changes in such in the short term.

Preliminary analysis also suggested that there are some

improvements, especially among medical cases, that are more

informative due to their fee-for-service structure. In the seven

months following implementation (December 2014–June

2015), the average number of cases per month and the average

cost per case decreased by 22.7% and 5.1%, respectively,

compared to the period prior to implementation (Table 3).

However, the average cost per inpatient day increased slightly

(0.6%). This figure is of limited accuracy due to the short anal-

ysis period, which would not capture the entire length of stay

of some long-term cases. Further analysis covering longer

periods is needed in the future to provide more reliable results.

These findings complement the results of the case mix

index, which suggests that fewer unnecessary and more com-

plex cases are admitted following the implementation of the

new system. This is not surprising given that a strong incentive

Tier Before After

High 44 34% 38 29%

Medium 58 45% 51 40%

Low 28 21% 40 31%

Total 130 129

TABLE 2. Group-Level Changes in Hospital Reimbursement Rate

Tiers

June 2011–May 2012 June 2012–May 2013 June 2013–May 2014 December 2014–June 2015

Total cost (1,000 LBP) 94,160,183 112,632,757 123,684,592 52,977,762

Number of cases, total 93,340 96,842 105,000 47,372

Number of cases, average per month 7,778 8,070 8,750 6,767

% Change — 3.8 8.4 ¡22.7

Cost per case, average (1,000 LBP) 1,009 1,163 1,178 1,118

% Change — 15.3 1.3 ¡5.1

Inpatient days, total 379,412 397,748 430,099 183,187

Cost per inpatient day, average (1,000 LBP) 248 283 287 289

% Change — 14.1 1.6 0.6

Average length of stay 4.06 4.11 4.10 3.87

TABLE 3. Changes in Cost and Length of Stay of Medical Hospitalization Cases (Excluding Surgical Cases) Since June 2011. Note. LBP D
Lebanese Pounds
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was created by the new system for hospitals to avoid unneces-

sary admissions. It is also likely that changes in hospital practi-

ces may have been influenced by the various activities

introduced by this reform. Numerous hospitals sought to

improve the quality of coding of hospital cases, which in the

new system was linked to their reimbursement rate. Several

trainings on ICD-10 coding for medical diagnoses and com-

mon procedural terminology for surgical procedures have been

conducted for hospital coders. Nevertheless, these preliminary

findings will need to be further examined as more hospitaliza-

tion data from the postimplementation period accumulate,

allowing for trend analysis for longer-term impact assessment.

MOVING FORWARD

The new mixed-model hospital contracting model imple-

mented in 2014 was an important development in the relation-

ship between the MoPH and hospitals. The new system is also

more easily adaptable to subsequent improvements in the indi-

cators used, which is an ongoing process. Though the formal

activities of the three committees have been completed, the

work on performance contracting, utilization review, and

admission criteria has been incorporated into the MoPH’s pro-

grams. This experience to date has laid the ground for

improved hospital contracting, better collaboration among

stakeholders, and informed new MoPH policy. In July 2016,

the minister of public health announced a new policy that pro-

vides full hospital coverage to all uninsured citizens above the

age of 64 years and publicly stated that “[this] will be funded

through savings [expected to be] achieved from utilization

review and auditing reforms”16 implemented in 2014.

Meanwhile, the MoPH is continuing the work to

strengthen further the contracting system. This includes the

development of more precise weights to increase the accu-

racy of the hospital case mix index, increase the use of hospi-

talization data for utilization review in medical auditing, and

the development of performance indicators that reflect actual

patient outcomes. As part of an ongoing process, this work

will benefit from additional and more in-depth evaluation in

the near future. As more postimplementation data are gath-

ered, an evaluation study is planned to provide greater insight

into the actual impact of the reform.

Several lessons may be drawn from the hospital contracting

reform initiative of 2009–2014. The involvement from the

conception of the initiative of multidisciplinary professionals

with affiliations to key stakeholders and academia was instru-

mental in developing the activities of the three committees.

The active involvement of MoPH policy makers was similarly

crucial in providing the guidance, resources, and institutional

commitment toward achieving the goals of improving

contracting appropriateness/fairness, MoPH spending effi-

ciency, and provider practices. The use of financing as a lever-

age to introduce the new initiative was also a major advantage

to incentivize stakeholders. In addition, the multipronged

approach to interrelated goals was highly beneficial and

allowed the committees to build on each other’s efforts and

undertake a wide range of interventions.

The trainings provided to MoPH’s medical controllers

(stationed at all hospitals for approval of admissions) were

important in building their capacity for admission criteria

implementation, as well as using evidence-based material to

empower their role as gatekeepers for hospital admission.

The extensive use of hospitalization data throughout this pro-

cess has been critical in increasing the knowledge of the

MoPH regarding the coverage it provides to uninsured per-

sons in Lebanon, thus providing the basis for the interven-

tions undertaken. Many hospitals have responded favorably

to the recent changes, although a more formal assessment

has yet to be undertaken. The close partnership between the

Syndicate of Private Hospitals and MoPH was key to sup-

porting the new hospital contracting system.

The Lebanese health care system has exhibited consider-

able resilience and sustained its achievements in a context

of political instability.7 Collaborating with the private sector

based on transparent and participatory governance enhanced

commitment of all parties to shared goals and provided a

framework to manage diversity and optimize the use for

national resources. The MoPH’s role as facilitator and stew-

ard of the partnership was enhanced by the introduction of

a fairer and more appropriate contracting model based on

local evidence that also helped counter prevailing political

and confessional/religious favoritism. The new hospital con-

tracting system is one example of a merit system that the

MoPH succeeded in introducing and gaining the acceptabil-

ity by a major player in the health sector: the private

hospitals.
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Abstract 
Background: In 2014 the Lebanese Ministry of Public Health 
integrated pay-for-performance into setting hospital reimbursement 
tiers, to provide hospitalization service coverage for the majority of 
the Lebanese population. This policy was intended to improve 
effectiveness by decreasing unnecessary hospitalizations, and 
improve fairness by including risk-adjustment in setting hospital 
performance scores. 
Methods: We applied a systematic approach to assess the impact of 
the new policy on hospital performance. The main impact measure 
was a national casemix index, calculated across 2011-2016 using 
medical discharge and surgical procedure codes. A single-group 
interrupted time series analysis model with Newey ordinary least 
squares regression was estimated, including adjustment for 
seasonality, and stratified by case type. Code-level analysis was used 
to attribute and explain changes in casemix index due to specific 
diagnoses and procedures. 
Results: Our final model included 1,353,025 cases across 146 
hospitals with a post-intervention lag-time of two months and 
seasonality adjustment. Among medical cases the intervention 
resulted in a positive casemix index trend of 0.11% per month 
(coefficient 0.002, CI 0.001-0.003), and a level increase of 2.25% 
(coefficient 0.022, CI 0.005-0.039). Trend changes were attributed to 
decreased cases of diarrhea and gastroenteritis, abdominal and pelvic 
pain, essential hypertension and fever of unknown origin. A shift from 
medium to short-stay cases for specific diagnoses was also detected. 
Level changes were attributed to improved coding practices, 
particularly for breast cancer, leukemia and chemotherapy. No impact 
on surgical casemix index was found. 
Conclusions: The 2014 policy resulted in increased healthcare 
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effectiveness, by increasing the casemix index of hospitals contracted 
by the Ministry. This increase was mainly attributed to decreased 
unnecessary hospitalizations and was accompanied by improved 
medical discharge coding practices. Integration of pay-for-
performance within a healthcare system may contribute to improving 
effectiveness. Effective hospital regulation can be achieved through 
systematic collection and analysis of routine data.

Keywords 
performance, health systems, reform, casemix index, low and middle 
income countries, interrupted time series analysis, unnecessary 
hospitalization, coding
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Introduction
The linkage of performance and payment has been increasingly 
used in healthcare during the past two decades. In recent years 
this has extended towards hospital performance designs, despite 
mixed evidence regarding its effects.

In 2014 the Lebanese Ministry of Public Health (MoPH) changed 
the basis by which it determined the payment reimbursement 
tiers of about 140 public and private hospitals, which it con-
tracts for providing hospitalization service coverage for the 
majority of the Lebanese population. A pay-for-performance 
(P4P) framework was integrated within this system, the most 
prominent component of which was the hospital casemix 
index (CMI), which reflects the average risk or illness severity 
of all patients within a hospital (Khalife et al., 2017). This inter-
vention was aimed at improving effectiveness by incentivizing 
hospitals to decrease unnecessary hospitalizations, as well as 
to improve fairness in determining hospital reimbursement (by 
including risk-adjustment), within an integrated evaluation 
framework.

Hospitalizations that are not compliant with any medical 
or social criteria may be considered as unnecessary hospi-
talizations. These arguably differ from potentially preventable 
hospitalizations; in that the latter may have an indication 
for admission but would have otherwise been avoided with  
appropriate outpatient or primary care. Unnecessary hospi-
talizations are common in various countries and challenge 
the functioning of healthcare systems (Caminiti et al., 2013; 
Macinko et al., 2010; Stranges & Friedman, 2006; To et al., 
1996). Such cases may be primarily regarded as a question of 
appropriateness of care. Using the Kruk and Freedman perform-
ance framework, unnecessary hospitalizations may be catego-
rized as a quality of care output measure, under the effectiveness 
dimension (Kruk & Freedman, 2008). Downstream association 
with outcomes on patient health status (effectiveness) and on 
maximizing value of resources (efficiency) would also be 
expected.

The current evidence on the impact of P4P in healthcare 
is weak, particularly in low- and middle-income countries 
(LMICs) (Witter et al., 2012). In this study we assess the impact 

of the integration of the P4P policy by the MoPH, and contrib-
ute to the evidence base on P4P effectiveness, using routine 
data and a specially developed CMI.

Pay for performance
A health reform that links measures to payment creates 
a financial incentive for service providers to improve their  
performance vis-à-vis these measures. Seen through the 
lens of principal-agent theory, such P4P seeks to address the  
recognized information problems within healthcare, particularly 
information asymmetry (Smith & Hanson, 2012). This align-
ment of interests provides the principal (i.e. the payer) a tool 
to incentivize the provider to improve healthcare outputs and 
outcomes (Grace et al., 2015). Such tools may function at 
a system level within a complex environment and should be 
adjustable by the principal (Roberts et al., 2004). Aspects of 
a P4P intervention that have a large role in determining impact 
include the actual measures used, context and incentive size.

Most performance frameworks have either been developed 
for use in high-income countries (HICs) or are heavily influ-
enced by such contexts, and likely require adjustment for use in 
LMICs (Tashobya et al., 2014). Based on a review of commonly 
used performance indicators, Kruk and Freedman provide 
a framework for LMICs (Kruk & Freedman, 2008). Adapting 
Donabedian’s system evaluation of structure, process and out-
come measures, this framework categorized indicators as outputs/ 
processes and outcomes/impact along with the dimensions 
of effectiveness, equity and efficiency (Donabedian, 1966; 
Donabedian, 1988).

In LMICs, healthcare P4P initiatives commonly include struc-
tural measures of quality. More widely, however, a transition 
is ongoing towards outcome measures, which are the ultimate 
target for performance improvement (Chee et al., 2016; Gergen 
et al., 2017). Establishing broad outcome measurements may 
enhance P4P impact and integration into routine systems may 
make such initiatives more cost-effective (Borghi et al., 2015; 
Chee et al., 2016).

The effects of healthcare P4P in HIC contexts have been 
mixed, largely confirming the scarcity of the evidence base 
(Eijkenaar et al., 2013; Emmert et al., 2012; Gillam et al., 2012; 
Van Herck et al., 2010). A recent review on P4P schemes in the 
United Kingdom found some positive findings, but cautioned 
that overall effects on care quality were unclear, underscoring 
the need for long-term monitoring and evaluation (Mandavia 
et al., 2017).

The potential for P4P impact may be larger in LMICs, con-
sidering the relatively lower resources of providers and more 
dynamic health reform context (Witter et al., 2012). However, 
the scarcity of the evidence from LMICs is particularly  
pronounced; the evidence base is too weak to make general  
conclusions (Witter et al., 2012). A recent review of P4P in  
maternal and child care in LMICs found positive impact on 
process quality, but weak evidence on health outcomes and  
out-of-pocket expenses (Das et al., 2016).

          Amendments from Version 1
Based on the feedback received from the two reviewers, we have 
updated the manuscript with some additional information. We 
have clarified that the policy intervention was directed at the 
categorization of hospitals into the three reimbursement tiers, 
but not the reimbursement structure itself. We have clarified the 
weight-setting process for diagnosis and procedure codes. We 
have defined the systematic approach used in this investigation. 
We have acknowledged that inclusion of age and comorbidity 
variables would allow more accurate calculation of hospitalization 
complexity.
Any further responses from the reviewers can be found at 
the end of the article
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Hospital-based P4P initiatives in England and the United 
States targeting 30-day readmissions and mortality resulted in 
improved short-term performance that was not sustained in the 
long-term, further highlighting challenges due to contextual  
changes, spill-over, measurement limitations and overall design 
(Jha et al., 2012; Kristensen et al., 2014; Lindenauer et al., 2007; 
Sutton et al., 2012; Werner et al., 2011). Long-term investiga-
tions of previously favorable initiatives have found improve-
ment in readmissions, but no improvement or worsening of 
mortality, as well as undesirable practices having misled some 
earlier findings (Gupta & Fonarow, 2018; Wadhera et al., 2018; 
Wasfy et al., 2017). Anticipatory or short-term behaviors 
in response to P4P scheme engagement and implementation may 
differ from long-term behavior, likely contributing to the find-
ings of short but not long-term effectiveness of P4P (Ryan et al., 
2015).

It has been proposed that the debate on P4P should move 
from distinct projects towards integration within the health sys-
tem, with broad system objectives (Soucat et al., 2017). Such 
integration may be seen as an extension of strategic purchasing 
of health services, working towards achieving universal health 
coverage. An approach that considers the overall health sys-
tem rather than more narrow objectives would avoid ‘not seeing 
the forest for the trees’ (Soucat et al., 2017).

Aim and objectives
We apply a systematic approach to assess whether the new 
pay-for-performance policy had an impact on the healthcare sys-
tem’s effectiveness. We analyze whether this policy affected 
the complexity of the average hospitalization case (i.e. CMI), 
stratifying by hospitalization case types, length of stay, and hos-
pital ownership. We further quantify any changes, with plausible 
explanations, at the level of diagnoses and procedures.

The specific objectives are:

1.   �To determine the impact on CMI level and trend, across 
public and private hospitals 

a.    �by case types: medical, surgical and mixed

b.    �by length of stay: medical short, medium and 
long-stays

2.   To detect any changes in diagnoses and procedures 

a.   �by contribution to CMI changes

b.   �by hospitalized cases

The Lebanese health care context and reforms
Lebanon is a small Mediterranean country of 4.5 million citi-
zens and 2 million refugees (primarily Syrian) (United Nations, 
2017). The diversified healthcare system is dominated by pub-
lic payers and private providers (Ammar, 2003). The MoPH is 
the largest public payer, covering hospitalization for about 
52% of Lebanese, who otherwise lack any insurance coverage 
for hospitalization (Ammar, 2009). This role is a legacy of the 
1975–1990 war that disrupted developmental reforms at various 
stages.

The MoPH has engaged in different healthcare supply-side 
reforms. Contracting private hospitals to provide hospitaliza-
tion services took place in the 1960s due to public coverage 
limitations and political reasons, preceding neoliberal influences 
that supported New Public Management agendas in other sys-
tems (Smith & Hanson, 2012). In the late 1990s public hospitals 
were granted semi-autonomous status, similar to contemporary 
experiences of public hospitals in HICs and LMICs.

Hospital accreditation was linked to payment in 2001 and 
incentivized hospitals towards quality improvement, with 
accreditation results used to categorize hospitals across three 
reimbursement tiers (Ammar et al., 2007). Hospital budgets 
set on an annual basis were not targeted by this change, as 
they continued to be historically and politically determined. 
Therefore, a moral hazard existed for hospitals interested in 
admitting more predictable low-risk patients to efficiently 
reach their pre-allocated budgets. Unnecessary hospitalizations 
became increasingly recognized as a major problem, particu-
larly for medical (non-surgical) cases where lower barriers to 
treatment existed (Kronfol et al., 2014). These were often one 
or two-day stays with variable costs but generally less complex 
diagnoses or symptoms, such as nausea, vomiting, diarrhea and 
gastroenteritis (Kronfol et al., 2014).

Policy reform
To address unnecessary hospitalizations and increase fair-
ness in hospital performance assessment, the MoPH created a 
new policy intervention in late 2014, linking reimbursement tier 
to a composite hospital total performance score (TPS) (Ammar 
et al., 2013). The first public announcement of the interven-
tion was through an engagement event held in August 2014 for 
hospital executives and managers. The event highlighted the 
new model and its components, as well as the importance of 
accurate coding for appropriate casemix assessment. The TPS 
included components on CMI, patient satisfaction and other 
minor policy indicators, as well as accreditation (Khalife et al., 
2017). Specifically, this policy had a regulatory aspect in the 
form of accreditation, and more distinct payment aspect for 
other components. The CMI reflects the average risk or illness 
severity of all patients within a hospital, and was effectively  
the greatest determinant of a hospital’s TPS (Hornbrook, 1982). 
Therefore, a decrease in unnecessary hospitalizations would 
be expected to increase a hospital’s CMI and consequently 
its TPS. Additional information regarding this process has  
been described elsewhere (Khalife et al., 2017).

The incentive size for tier classification remained unchanged 
from pre- to post-intervention periods. Broadly, the difference 
in reimbursement tier is 10% additional change per tier among 
surgical procedures, and about 15% per tier among medical 
cases; e.g. a bottom-tier ‘T3’ hospital charges 1,000,000 LBP 
(USD 670) for a surgical procedure, while a top-tier ‘T1’ hospital 
charges 1,200,000 (USD 800) for the same procedure.

Consequently, the policy intervention was directed at the mecha-
nism whereby hospitals were categorized into the different  
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reimbursement tiers. However, the intervention did not change 
the reimbursement structure of hospitalization cases. Reim-
bursement of medical cases remained fee-for-service, while  
surgical cases used a pre-defined flat-fee.

Methods
Ethical statement
Research protocol approval was granted by the Institutional Review 
Board (IRB) at the American University of Beirut (ID: FHS.
FE.21). The requirement for patient consent was waived by the 
IRB.

Data sources
Hospitalization data including all cases under MoPH coverage 
from January 2011 to December 2016 was extracted by the MoPH 
Information Technologies Department and shared with the research 
team in a format with patient identifiers anonymized. The fields 
included record number (unique per admission), case identi-
fier, hospital code, admission date, discharge date, length of stay, 
total charge, medical code on each admission and discharge, and 
surgical procedure code. STATA software package version 11 
was used for all calculations and analyses.

CMI calculation
The MoPH overcame limitations in developing a hospital CMI 
for its contracted 146 public and private hospitals, due to the 
lack of local Diagnosis Related Groups (DRGs) on which most 
casemix systems rely on. The MoPH CMI calculation approach 
used average costs for weight-setting among medical cases 
based on International Classification of Diseases, 10th Revision 
(ICD-10) discharge code, and Common Procedural Terminology 
(CPT) procedure code among surgical cases (Ammar et al., 
2013; World Health Organization, 2006; Yang & Reinke, 2006). 
Among medical cases the weight-setting process was sepa-
rated across short-stay (<2 days), medium-stay (2–15 days) and 
long-stay cases (>15 days). This approach has been detailed 
elsewhere (Ammar et al., 2013; Khalife et al., 2017).

For greater comparability across case types, we standardized 
the weight-setting previously used by the MoPH; we used five-
year cost averages rather than the MoPH two-year averages; 
and assigned the average weight among medical cases for  
low-volume medical conditions (less than 20 cases). Surgical 
CMI did not require average cost figures as surgical services 
have fixed flat-rate charges. However, 11 procedures with 
weights ten times above the standard reference (1 million LBP) 
were capped at a weight of 10.00 to limit excessive impact of  
outliers. 

The weight for each ICD and procedure code was the same 
throughout the period investigated. We note that the MoPH updated  
procedure costs in March 2013, which remained in use until 
the 2018 update. This increased the base-rate of all proce-
dures, to account for inflation. We used weights based on the 
March 2013 update, also retrospectively up to 2011. The MoPH 
undertook a hospital-bed update (base-rate), which is only  
one component of the bill charged by hospitals to the MoPH,  
but nevertheless represents an internal inflation adjustment. 

For medical cases, we used the five-year code average without  
further adjustment.

We developed algorithms to calculate monthly CMI  
(rather than yearly) and developed ‘mixed’ cases algorithms  
(cases concurrently including medical and surgical care). We  
incorporated secondary procedures into surgical CMI, but 
this was not done for medical CMI as additional diagnoses or  
comorbidities are not currently utilized.

CMI was calculated using the formula below, which excludes 
the denominator correction component used in some versions, 
as this was calculated at system rather than hospital level 
(Lichtig, 1986). This is also the standard generic CMI formula 
used by the US Centers for Medicare and Medicaid Services 
(Services, 2011). 

                                  
[ ]

CMI
∑ ∗

∑
gng

g gn

W N
=

N

where W
g
 is the weight calculated for each ICD or CPT, and 

N
gn

 is the number of cases within each ICD in the total 
population.

CMI was calculated for medical, surgical and mixed cases 
separately, and repeated using cases only at public hospitals 
and only at private hospitals separately. Among the medical 
cases, short-stay, medium-stay and long-stay casemix  
indices were also calculated separately at each stage and  
combined using a case-weighed approach to also obtain an 
all-stay medical CMI. Such a combination was not conducted 
for all cases combined as it would likely conceal meaningful  
findings.

We excluded all chemotherapy coded cases (ICD Z51.1 and 
Z51.2). Chemotherapy is generally a low-cost short-stay  
hospitalization, and the MoPH has since 2014 communicated 
to hospitals the need for correct coding specifically for cancer 
patients. As a result, the MoPH has documented a decrease in 
chemotherapy miscoding under general cancer codes (e.g. 
C50 code being corrected as Z51.1). Retaining chemotherapy 
codes would have had the effect of artificially decreasing CMI. 
Typically, chemotherapy cases form around 7.9% of medical 
cases or 4.4% of total cases.

CMI algorithms were first run on an annual level for 
developing descriptive statistics. Similar algorithms were 
used to develop a monthly CMI with discharge date used to 
categorize records into calendar months.

Study design and methods
Impact on CMI level and trend, across public and private 
hospitals (Objective 1). To detect a change in CMI attribut-
able to our intervention, it is necessary to make use of a control, 
whether outside of the group (using randomization) or within 
it (using historical control), while accounting for potential 
confounders. Randomization was not possible in this situation 
due to legal regulations that necessitate the MoPH to use the 
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same performance assessment and reimbursement framework 
for all acute-care hospitals. Considering the availability of  
multi-year data, we chose to use a single-group interrupted time  
series (ITS), with Newey ordinary least squares regression. ITS 
analysis is considered the most appropriate quasi-experimental  
design, given the research context and aims (Penfold & Zhang, 
2013). With such an approach we seek to identify an ‘interrup-
tion’ of a continuous sequence of observations in a population  
(a time series) by a specific intervention. ITS analysis is  
particularly useful when randomization is not possible, and may 
have greater external validity than randomized designs when  
occurring in a real-world setting (Bernal et al., 2016). This  
approach uses a historical control group, and more broadly the 
Bradford Hill criteria for causality to offer plausible causal  
explanations (Habicht et al., 1999; World Health Organization, 
2009; World Health Organization, 2012). Such an approach has 
also been noted as the most suitable for the evaluation of P4P  
interventions (World Health Organization, 2009).

ITS analysis has been increasingly used in population-level 
evaluations of health interventions, with advantages including 
the control for secular trends, ease of population-level  
analysis and ability to evaluate intended and unintended  
outcomes (Bernal et al., 2016; Lopez Bernal et al., 2018). It 
also allows us to evaluate both the short- and long-term impact 
of an intervention, by analysis of level and trend changes,  
respectively, and when appropriately used allows us to limit 
the effects of history bias in what is a complex real-world  
setting (Naci & Soumerai, 2016).

We applied ITS analysis on a dataset including all cases between 
January 2011 to December 2016, with the exception of the 
mixed cases dataset that began January 2012 (see Table 1). 
Statistical significance was set at p < 0.05. It is relevant to 
note that discharge codes were recorded in the hospitaliza-
tion database as of January 2011 for most hospitals, with a few 
hospitals reaching full compliance within five months. Mixed 
cases data was available as of January 2012.

The intervention was given a two-month lag for expected 
effect (i.e. as of October 2014), based on the MoPH experi-
ence of the hospital response time (personal communication; 
Dr. Jihad Makouk, MoPH). We adjusted for seasonality using 
calendar months. Using 72 monthly data points, and CMI 
as the dependent variable, we ran ITS separately for each of 
medical all-stay, short-stay, medium-stay and long-stay cases; 
surgical cases and mixed cases. We subsequently stratified into 
public and private hospital cases.

As part of the sensitivity analysis we also varied lag period 
between intervention and impact by zero to four months, 
with the overall results being unchanged except in magnitude. 
To ensure the adequacy of our ITS model, we assessed auto- 
correlation using the Cumby-Huizinga test; in most cases auto-
correlation was not present, and where detected was otherwise 
accounted for by the lag period.

Changes in diagnoses and procedures (Objective 2). We used 
a before and after approach to quantify the change in individual 

diagnoses and procedures in terms of CMI change (contribu-
tion to changes detected in Objective 1), and in terms of absolute 
and relative change to all hospitalizations. We used algorithms 
on a dataset including all medical and surgical cases, with a pre- 
intervention period combining 2013 and 2014 cases and a post-
intervention period with 2015 and 2016 cases. This objective 
used annual cut-offs, comparing 2013 and 2014 cases with 2015 
and 2016 cases, in contrast to the first objective (monthly). This 
was to allow for the development of policy-relevant informa-
tion and allow CMI algorithm looping and comparison across 
around 10,000 ICD and CPT codes.

For each case type and stay, we selected the top twenty codes 
with the greatest CMI change from pre- to post-intervention 
periods, for code-level analysis. We therefore restricted our 
analysis to examine the codes with the greatest impact on 
CMI in any direction (i.e. positive or negative).

In our approach, the codes which had the greatest impact on 
overall CMI are identified as a function of code weight in rela-
tion to the overall CMI ‘average’, the code weight itself, and 
frequency. While the codes with the greatest change in terms of 
their share of CMI are identified as a function of code weight 
and frequency only.

CMI change formulae: 

           
2013 2014

0WN (W N ) (W N )g gn g gn= +  

           
2015 2016

1WN (W N ) (W N )g gn g gn= +

           ( ) ( ) 2

1 0Code Count Effect (CCE) WN WN * W CMIg ref = − − 

           
CCE

Code attributable change *100%
CCE

g 
=  Σ 

Where W
g
 is the weight calculated for each ICD or CPT, and N

gn
 is 

the number of cases within each ICD in the total population.

CMI share change formula: 

        
( )1 0

0

WN WN
Code share change

WN

−
=

Results
Descriptive statistics
The total study population across 2011–2016 included 1,353,025 
inpatient hospitalizations, or about 230,000 per year, which 
were composed of 55% medical cases, 43% surgical cases and 
2% mixed cases (see Table 1). Medium-stay medical cases 
were about four times more frequent than short-stay cases 
(43% to 11%), with long-stay cases being a small minority 
(1%). Among surgical cases the ratio of case to procedure was 
1 case to 1.1 procedure, and among mixed cases 1 case to 1.5  
procedure.
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There was limited variation across 2011–2016 in terms of 
total cases, the exception being 2011, during which not all 
hospitals were transmitting discharge diagnoses to the MoPH 
hospitalization database until June 2011. We observed a minor 
decrease of surgical cases (absolute and relative) and medical 
short-stay cases in 2015 and 2016.

Approximately one in every three hospitalizations occurs in 
public hospitals. The proportion of hospitalization at public 
hospitals increased from 31% to 37% between 2012 and 2016. 
Most of this change is due to increased medical cases (32% 
to 41%) and, to a lesser extent, increasing surgical cases in 
public hospitals (30% to 33%).

Impact on CMI level and trend, across public and 
private hospitals (Objective 1)
Pre-intervention
The pre-intervention CMI monthly coefficients were 0.975, 
1.284 and 1.783 for each of medical, surgical and mixed 
cases, respectively. Among medical cases, CMI was lowest for 
short-stays (0.352) and highest for long-stay cases (3.326).

Post-intervention
Overall the intervention had variable impacts depending on case 
type and hospital ownership, resulting in either increased or 
unchanged CMI (see Table 2, Figure 1 and Figure 2).

a. Medical cases

A decreasing pre-intervention trend was reversed, resulting in 
an increasing trend across all hospitals. Large level changes in 
CMI were also found at two months post-intervention, among 
public and private hospitals. No level changes were found among 
medium-stay cases. Overall, the main impact was on short and 
medium-stay cases, specifically a level change in the former 
and a trend change in the latter.

b. Surgical cases

An increasing pre-intervention trend continued unchanged in the 
post-intervention period across all hospitals. However, among 
public hospitals the absence of a pre-intervention trend was 
replaced with an increasing CMI trend.

c. Mixed cases

The only change found among mixed cases was an increasing 
trend in the medical component of private hospital cases. 
This had minimal impact on the overall CMI, as mixed cases 
comprised a very modest proportion of all hospitalizations.

We observed seasonality in medical CMI, and in particular 
medium-stay cases, with a March minor peak, a July–August  
trough, and a November–December major peak. Surgical  
casemix seasonality was limited to private hospitals only, with 
an April–June major peak, and a November–December minor  
peak. Mixed casemix seasonality had March and October  
peaks.

Changes in diagnoses and procedures (Objective 2)
The number of medical case discharge ICD codes used across 
2013–2016 was 3,164 for short-stay, 5,828 for medium-stay 

and 1,566 for long-stay cases, and 3,911 CPT codes for surgical 
cases. The 20 selected codes in each case type accounted for a 
majority of the change in CMI (see Table 3).

CMI change
Codes with the greatest changes from pre- to post-intervention 
are displayed in Table 4 (for detailed changes see Table 5). 
These included 2,970 fewer cases of abdominal and pelvic pain, 
698 fewer cases of intestinal infectious diseases, 1,001 fewer 
cases of fever of unknown origin, and 783 fewer cases of  
essential hypertension; altogether this represents about 4.3% of 
all annual medical cases. The greatest change on medium-stay 
CMI was due to a decrease of 2,237 cases of diarrhea and  
gastroenteritis. Two forms of shifting were also noted among 
several codes: from medium to short-stay cases (e.g. A09, I10,  
I20-I25.9), and from three-digit to four-digit ICD10 codes  
(e.g. J18, J44, P22). The greatest change on short-stay CMI was 
due to the improved coding of chemotherapy cases under the  
relevant code (Z51.1) rather than under neoplasms (C00-D49).

Given the magnitude of the change in vaginal deliveries, we  
further examined deliveries throughout 2013–2016 (vaginal and 
cesarean section). Private hospitals had 36.9% less vaginal 
deliveries (4,022) in 2015–2016 than in 2013–2014, while public 
hospitals increased by less than 1%. The decreasing trend in 
private hospitals began in early 2014, which was prior to the 
P4P intervention in late 2014. Concurrently, cesarean deliver-
ies decreased at private hospitals by 7.5% and increased at public 
hospitals by 9.2%. The latter change also had an impact in 
increasing surgical CMI at public hospitals. Overall, vaginal 
deliveries under MoPH coverage decreased by 21.0% (18,843 to 
14,894), while cesarean deliveries decreased by 2.5% in the 
aforementioned two-year periods (23,607 to 23,011).

CMI share change
The range of change of CMI share per code from pre- to  
post-intervention is shown in Table 3. The conditions with the 
greatest change in their share of CMI included: percutaneous 
transluminal coronary angioplasty (PTCA) and vaginal delivery 
(surgical); malignant neoplasm of breast and acute lymphoblastic 
leukemia (short-stay); bronchopneumonia, diarrhea and gastroen-
teritis (medium-stay) (see Table 5).

Discussion
This study investigated the impact of integrating a P4P policy 
on the complexity of hospitalizations at hospitals contracted 
by the Lebanese Ministry of Public Health. We found that 
the intervention resulted in increased case complexity, spe-
cifically among medical cases. We used a systematic approach, 
first examining all hospitalizations by case type, lengths of 
stay and hospital ownerships for changes, and subsequently 
identifying and quantifying which diagnoses and procedures 
explain this change.

Case complexity was greatest for mixed cases, followed by 
surgical and medical cases. This was unsurprising consider-
ing that mixed cases are typically more complex and include 
ICU cases. Furthermore, a large proportion of medical cases are 
for short-term evaluation, basic treatment, or chemotherapy.  
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Figure 1. Medical short and medium-stay hospitalizations monthly casemix index (CMI), at public and private hospitals, 
unadjusted, 2011–2016.

Figure 2. Surgical hospitalizations monthly casemix index (CMI), at public and private hospitals, 2011–2016.
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Similar reasoning explains medical casemix increasing with  
longer stays.

Medical casemix: decreased unnecessary 
hospitalizations and improved coding
During the pre-intervention period, medical casemix had a 
decreasing trend, possibly as a result of increasing unnecessary 
hospitalizations, for which an incentive exists. The intervention 
resulted in a reversal to an increasing casemix trend, as well 
as a short-term level change, at both public and private hospi-
tals. The trend and level changes are attributable to medium 
and short-stay cases, respectively.

The decrease in diarrhea and gastroenteritis cases had a greater 
effect on medium-stay casemix than any other condition. 
Diarrhea and gastroenteritis cases are likely to be responsible 
for more unnecessary hospitalizations than any other diagnosis 
(Kronfol et al., 2014; To et al., 1996). Similar decreases 
were also found in abdominal and pelvic pain, essential 
hypertension cases and fever of unknown origin, all being major 
sources of unnecessary hospitalizations (Kronfol et al., 2014). 
It is relevant to highlight that some of these conditions are 
more precisely symptoms (e.g. pain), which are not generally 
appropriate as discharge diagnoses and likely to be unneces-
sary hospitalizations. We find that the intervention decreased 
unnecessary hospitalizations by changing admission practices for 
these four conditions. The change in absolute cases for these 
conditions were at least one order of magnitude greater than 
any such changes since 2011 and are unlikely to be due to 
decreased disease burden.

We also found large shifts from medium to short-stay cases 
among each of diarrhea and gastroenteritis, abdominal and  
pelvic pain and essential hypertension cases. This suggests  
that hospitals not only decreased unnecessary hospitalizations,  
but also decreased unnecessary hospital stays. Although changes 
in length of stay are often difficult to associate with quality of 
care, among such conditions it is likely a result of improved  
hospital practices during hospitalization, in addition to the 
aforementioned improved pre-hospitalization practices. Such  
changes were seen among both public and private hospitals.

The large increase in chronic obstructive pulmonary disease 
(COPD) cases may be influenced by both practice changes and 
increasing burden. A steady increase in global COPD has been 
noted, with smoking prevalence and air pollution being the 
major risk factors (Lopez et al., 2006). These two factors 
are also prevalent in Lebanon, and are likely to have contrib-
uted to the increased COPD burden (IHME, 2018). It is also 
possible that improved hospital admission practices influenced 
this increase. The increases in pneumonia and acute bronchitis 
cases are likely due to increased disease burden, with yearly 
and seasonal variations typical of infectious disease. We note 
the possibility of COPD acute exacerbation of COPD being  
misdiagnosed as acute bronchitis, as well as acute bronchitis  
also having smoking as a risk factor.

Given that this intervention had no direct impact on the  
separately pre-determined hospital budgets, it may be argued 
that the decreases in unnecessary hospitalizations provided  
hospitals with greater resources to hospitalize more necessary 
hospitalizations, such as COPD, pneumonia and acute bronchitis. 
Confirmation of such an impact would, however, require further 
investigation.

The decrease in ischemic heart disease cases, including a 
length of stay shift, may be associated with the concurrent 
increase in percutaneous transluminal coronary angioplasty 
(PTCA), which is indicated for certain ischemic heart disease 
cases. PTCA over-utilization has been documented in other 
healthcare systems and has had decreasing use in recent years 
(Mariotto et al., 1999; Weiss & Elixhauser, 2014). It is not pos-
sible to evaluate medically indicated PTCA cases in this study, 
and further investigation would be required to ascertain the  
level of benefit or abuse.

The code-level findings indicate improved coding practices, 
which has been documented elsewhere to occur alongside real 
case changes following the introduction of CMI (Ginsburg & 
Carter, 1986; Goldfarb & Coffey, 1992). The improved coding 
for chemotherapy, particularly in breast cancer and leukemia, 
explained most of the short-stay casemix increase. Among 
medium and short-stays we find a shift to full coding digits and 

Table 3. Summary results of casemix index (CMI) changes due diagnoses and 
procedures within different case types.

Case type Number 
of codes 

(n)

Top 20 codes 
proportion of total 

cases (%)

Range of change in 
CMI share per code (%)

Medical Short-stay 3,164 94.1% -3.1% to 0.6%

Medium-stay 5,828 80.6% -0.8% to 1.4%

Long-stay 1,566 55.8% -0.7% to 1.4%

Surgical 3,911 96.2% -0.6% to 1.3%
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Table 4. Diagnoses and procedures with the greatest change effect on casemix index (CMI), pre- versus post-intervention.

Description ICD/CPT 
code Major effects Notes

Neoplasms C00-D49 Increased ss-CMI (87%) Greatest change on ss-CMI ⬇10,179 cases, net

Mainly due to malignant neoplasm of breast and 
acute lymphoblastic leukemia

Concurrent with increase in chemotherapy Z51.1 
⬆11,666 cases

Intestinal infectious diseases 
(category)

A00-A09 ⬇961 ms-cases; ⬆263 ss-cases

Diarrhea and gastroenteritis of 
presumed infectious origin

A09 Increased ms-CMI (25%) Greatest change on ms-CMI ⬇2,237 ms-cases; 
⬆179 ss-cases

Unspecified non-infective 
gastroenteritis and colitis

K52.9 Decreased ms-CMI (2%) ⬇745 ms-cases; ⬇108 ss-cases

Abdominal and pelvic pain (category) R10-R10.4 ⬆2,970 ms-cases, net

Abdominal and pelvic pain, other/
unspecified abdominal pain

R10, R10.4 Increased ms- and ss-CMI ⬇1,975 ms-cases; ⬆174 ss-cases

Influenza and pneumonia J09-J18 Decreased ms-CMI (4%) ⬆3,909 ms-cases; ⬆298 ss-cases

Pneumonia, non-specific J18 ⬇1,456 ms-cases

Pneumonia, specific J18.0, J18.9 ⬆4,692 ms-cases

COPD J44-J44.9 Increased ms-CMI (5%) ⬆1,306 ms-cases, net

COPD with acute exacerbation J44.1 ⬆625 ms-cases

COPD, non-specific J44 ⬇234 ms-cases

Acute bronchitis J20-J20.9 Decreased ms-CMI (3%) ⬆1,145 ms-cases

J20 ⬆747 ms-cases

Essential hypertension I10 ⬇957 ms-cases; ⬆174 ss-cases

Ischemic heart diseases I20-I25.9 Decreased ms-CMI (7%) ⬇1,100 ms-cases; ⬆275 ss-cases

Mainly due to angina pectoris and acute 
myocardial infarction

Fever of unknown origin R50 Increased ms-CMI (3%) ⬇989 ms-cases; ⬇12 ss-cases

Stroke I64 Decreased ms-CMI (2%) ⬇383 ms-cases; ⬆12 ss-cases

Respiratory distress of newborn,  
non-specific

P22 ⬇334 ms-cases

Respiratory distress of newborn, 
specific

P22.0 ⬆287 ms-cases

Vaginal delivery F9410L1 Increased surgical CMI (43%) ⬇3,939 cases

Greatest change in absolute and in CMI share 
among all ICD/CPT codes

Percutaneous Transluminal Coronary 
Angioplasty (PTCA)

X2983/6 Increased surgical CMI (36%) ⬆778 cases

ss, short-stay; ms, medium-stay; COPD, chronic obstructive pulmonary disease; ICD, International Classification of Diseases; CPT, Common Procedural 
Terminology.
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Table 5. Identifying diagnoses/procedures with the greatest change in terms of casemix index, from pre-intervention to 
post-intervention.

a. Short-stay medical cases

# ICD code Cases (n) 
2013–2014

Cases (n) 
2015–2016

Change 
in cases 

(n)

Change in 
cases (%)

Change 
in CMI 
share, 

relative

Change 
in CMI, 
relative

Description

1 C50 5,776 3,384 -2,392 -41.4% -3.1% 43.3% Malignant neoplasm of breast

2 C91.0 2,873 1,223 -1,650 -57.4% -2.4% 19.9% Acute lymphoblastic leukaemia

3 C76 297 89 -208 -70.0% -0.6% 5.9% Malignant neoplasm of other and 
ill-defined sites

4 C50.9 5,550 4,744 -806 -14.5% -0.5% 5.2% Breast, unspecified

5 C91 680 130 -550 -80.9% -0.7% 5.1% Lymphoid leukaemia

6 E88.0 92 2 -90 -97.8% -0.4% 4.0% Disorders of plasma-protein 
metabolism, not elsewhere 
classified

7 C90.0 1,135 474 -661 -58.2% -0.9% 3.7% Multiple myeloma

8 C25.9 524 130 -394 -75.2% -0.6% 1.9% Pancreas, unspecified

9 Z51 427 21 -406 -95.1% -0.6% 1.5% Other medical care

10 I10 697 871 174 25.0% 0.6% 0.7% Essential (primary) hypertension

11 C18.9 1,046 691 -355 -33.9% -0.5% 0.4% Colon, unspecified

12 Z51.8 6 106 100 1666.7% 0.1% 0.3% Other specified medical care

13 I46.9 82 103 21 25.6% 0.2% 0.3% Cardiac arrest, unspecified

14 C56 1,414 947 -467 -33.0% -0.6% 0.3% Malignant neoplasm of ovary

15 N18 86 134 48 55.8% 0.2% 0.3% Chronic renal failure

16 I25.1 13 38 25 192.3% 0.1% 0.3% Atherosclerotic heart disease

17 I21.9 25 49 24 96.0% 0.1% 0.3% Acute myocardial infarction, 
unspecified

18 I20.0 177 244 67 37.9% 0.3% 0.3% Unstable angina

19 A09 947 1,126 179 18.9% 0.5% 0.3% Diarrhoea and gastroenteritis of 
presumed infectious origin

20 I48 77 142 65 84.4% 0.2% 0.3% Atrial fibrillation and flutter

b. Medium-stay medical cases

# ICD code Cases (n) 
2013–2014

Cases (n) 
2015–2016

Change 
in cases 

(n)

Change in 
cases (%)

Change 
in CMI 
share, 

relative

Change 
in CMI, 
relative

Description

1 A09 18,440 16,203 -2,237 -12.1% -0.8% 25.0% Diarrhoea and gastroenteritis of 
presumed infectious origin

2 I21 745 350 -395 -53.0% -0.5% 7.8% Acute myocardial infarction

3 P22.0 420 707 287 68.3% 0.3% 6.1% Respiratory distress syndrome of 
newborn

4 J18.0 6,487 10,134 3,647 56.2% 1.4% 5.6% Bronchopneumonia, unspecified

5 J44.1 439 1,064 625 142.4% 0.5% 5.0% Chronic obstructive pulmonary 
disease with acute exacerbation, 
unspecified

6 R10 11,406 10,034 -1,372 -12.0% -0.6% 4.4% Abdominal and pelvic pain

7 I46.9 127 262 135 106.3% 0.2% 3.3% Cardiac arrest, unspecified

8 R50 3,348 2,359 -989 -29.5% -0.4% 2.8% Fever of unknown origin

9 K52.9 2,343 3,088 745 31.8% 0.2% 2.4% Noninfective gastroenteritis and 
colitis, unspecified
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10 Z38.0 75 262 187 249.3% 0.2% 2.4% Singleton, born in hospital

11 P22 1,369 1,035 -334 -24.4% -0.3% 2.4% Respiratory distress of newborn

12 J20 2,291 3,038 747 32.6% 0.2% 2.4% Acute bronchitis

13 R07.0 306 137 -169 -55.2% -0.2% 2.0% Pain in throat

14 A41.9 525 708 183 34.9% 0.2% 1.8% Septicaemia, unspecified

15 I64 1,454 1,071 -383 -26.3% -0.3% 1.7% Stroke, not specified as 
haemorrhage or infarction

16 A08.4 206 804 598 290.3% 0.2% 1.3% Viral intestinal infection, unspecified

17 J18.9 2,079 3,124 1,045 50.3% 0.6% 1.2% Pneumonia, unspecified

18 J98 166 3 -163 -98.2% -0.2% 1.1% Other respiratory disorders

19 R10.4 3,167 2,564 -603 -19.0% -0.2% 1.1% Other and unspecified abdominal 
pain

20 G81.9 428 198 -230 -53.7% -0.2% 1.0% Hemiplegia, unspecified

c. Long-stay medical cases

# ICD code Cases (n) 
2013–2014

Cases (n) 
2015–2016

Change 
in cases 

(n)

Change in 
cases (%)

Change 
in CMI 
share, 

relative

Change 
in CMI, 
relative

Description

1 P22 215 108 -107 -49.8% -0.4% 17.9% Respiratory distress of newborn

2 F20.9 1 31 30 3000.0% 1.4% 4.9% Schizophrenia, unspecified

3 F25.0 2 26 24 1200.0% 1.1% 3.1% Schizoaffective disorder, manic type

4 A41.9 74 121 47 63.5% 0.3% 2.7% Septicaemia, unspecified

5 I20 74 32 -42 -56.8% -0.2% 2.5% Angina pectoris

6 F10 39 6 -33 -84.6% -0.1% 2.5% Mental and behavioural disorders 
due to use of alcohol

7 F11 45 13 -32 -71.1% 0.0% 2.4% Mental and behavioural disorders 
due to use of opioids

8 G81 49 11 -38 -77.6% -0.2% 2.4% Hemiplegia

9 J98 42 0 -42 -100.0% -0.2% 2.2% Other respiratory disorders

10 I50 139 102 -37 -26.6% -0.1% 2.1% Heart failure

11 F20.0 88 58 -30 -34.1% 0.0% 2.0% Paranoid schizophrenia

12 Z38.0 18 55 37 205.6% 0.2% 1.7% Singleton, born in hospital

13 P22.0 114 149 35 30.7% 0.3% 1.5% Respiratory distress syndrome of 
newborn

14 F11.2 0 16 16 0.7% 1.4% Mental and behavioural disorders 
due to use of opioids, dependence 
syndrome

15 M96.9 16 0 -16 -100.0% -0.7% 1.4% Postprocedural musculoskeletal 
disorder, unspecified

16 F25 45 21 -24 -53.3% 0.0% 1.3% Schizoaffective disorders

17 R10.0 28 6 -22 -78.6% 0.0% 1.0% Acute abdomen

18 I46.9 38 73 35 92.1% 0.3% 1.0% Cardiac arrest, unspecified

19 J18.9 72 99 27 37.5% 0.2% 0.9% Pneumonia, unspecified

20 G45.9 13 37 24 184.6% 0.1% 0.9% Transient cerebral ischaemic attack, 
unspecified
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d. Surgical cases

# CPT code Cases (n) 
2013–2014

Cases (n) 
2015–2016

Change 
in cases 

(n)

Change in 
cases (%)

Change 
in CMI 
share, 

relative

Change 
in CMI, 
relative

Description

1 F9410L1 18,833 14,894 -3,939 -20.9% -0.6% 43.4% Vaginal delivery only including 
postpartum care

2 X2986L1 1,153 1,687 534 46.3% 1.3% 33.7% Percutaneous transluminal coronary 
angioplasty: with stent; each 
additional vessel

3 M7447G1 745 954 209 28.1% 0.5% 4.9% Arthroplasty, knee condyle and 
plateau (“total knee replacement”)

4 C3510G 1,323 1,179 -144 -10.9% -0.3% 3.2% Coronary artery bypass, vein only: 
any number W/CPB

5 X2983L1 3,154 3,398 244 7.7% 0.5% 2.2% Percutaneous transluminal coronary 
angioplasty: with stent

6 C3000Gb 423 809 386 91.3% 0.4% 1.5% Cardiopulmonary bypass, including 
cannulation: add to primary 
procedure (W/CPB)

7 X3548L 11,900 12,556 656 5.5% 0.2% 1.1% Combined left heart catheterization, 
selective coronary angiography, one 
or more.

8 C3411G 189 115 -74 -39.2% -0.2% 1.0% Replacement, aortic valve: w/wout 
aortic annulus enlargement, 
mechanical.

9 M7125G1 294 447 153 52.0% 0.2% 0.7% Partial hip replacement, prosthesis 
(eg, femoral stem prosthesis, bipolar 
arthroplasty)

10 R0140Gb 3,600 3,959 359 10.0% 0.0% 0.7% Submucous resection turbinate, 
complete or partial

11 M2842G1 346 450 104 30.1% 0.2% 0.7% Spinal instrumentation, posterior: 
segmental fixation.

12 M7130G1 622 715 93 15.0% 0.2% 0.6% Arthroplasty, acetabular and 
proximal femoral prosthetic 
replacement (Age <60y)

13 F9812G 3,386 2,959 -427 -12.6% -0.1% 0.5% Treatment of incomplete or missed 
abortion, any trimester, completed 
surgically

14 M2843G1 108 182 74 68.5% 0.1% 0.4% Spinal instrumentation, posterior: 
segmental fixation

15 X2987L 23 58 35 152.2% 0.1% 0.4% Closure of PDA or ASD by  
Amplatzer

16 C3411Ga 44 9 -35 -79.5% -0.1% 0.3% Replacement, aortic valve: w/wout 
aortic annulus enlargement, 
biological.

17 C5301G 132 94 -38 -28.8% -0.1% 0.2% Thromboendarterectomy, with or 
without patch graft

18 U2332Gb 656 852 196 29.9% 0.0% 0.2% Cystourethroscopy, with insertion of 
indwelling ureteral stent

19 D2820G 2,651 2,349 -302 -11.4% 0.0% 0.2% Tonsillectomy with or without 
adenoidectomy

20 M7715G 111 25 -86 -77.5% -0.1% 0.2% Osteoplasty, tibia and fibula, 
lengthening

ICD, International Classification of Diseases; CPT, Common Procedural Terminology; CMI, casemix index; CPB, cardiopulmonary bypass; PDA, patent ductus 
arteriosus; ASD, atrial septal defect.
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more specific codes, specifically among neoplasms, pneumonia, 
COPD, respiratory distress of newborn, and diarrhea and 
gastroenteritis.

Surgical casemix
Changes in surgical casemix were limited to public hospitals 
only, with an increasing trend emerging in the post-intervention 
period. This was explained by increased cesarean deliveries 
in public hospitals, which compensated a concurrent decrease 
in private hospitals, and was identified as a trend preceding the 
intervention by several months, and therefore not likely impacted 
by the intervention itself.

Private hospitals continued their increasing casemix trend 
without any change following the intervention. This trend was 
explained by two factors: increasing PTCA cases throughout 
2011–2016 and decreasing vaginal deliveries since early 2014. 
The former may also be an example of private hospitals being 
faster adopters of new technologies than public hospitals or 
having greater potential for over-utilization. We had expected 
to find new (and costlier) procedures such as PTCA to explain 
a large proportion of an increasing surgical casemix at all  
hospitals. However, with the exception of PTCA, adoption of new 
procedures had a negligible effect on surgical casemix.

The large decrease in vaginal deliveries at private hospitals  
coincides with the sharp increase into Lebanon of refugees 
from Syria in early 2014. This change was not compensated 
by public hospitals, whose vaginal deliveries remained  
generally unchanged. Deliveries had been documented in 2013 
as the leading cause for hospitalization among Syrian refugees 
in Lebanon (Huster et al., 2014). This suggests that, under  
MoPH coverage, Lebanese women having vaginal deliveries 
had decreased access to private hospitals, or otherwise opted  
to deliver outside of this coverage (out-of-pocket payment). 
The hospitalization access of refugee and citizen communities  
requires further investigation, including the role of private  
hospitals.

Improvement potential, hospital ownership, and 
seasonality
Hospitals had a greater improvement space in medical cases 
than in surgical cases. Prior to the intervention, medical ICD10 
coding had no link to reimbursement (fee-for-service), unlike 
surgical codes (flat-fee). The intervention incentivized improved 
medical coding (for accurate CMI assessment), but the same was 
not relevant for surgical coding.

Private hospitals had a greater overall casemix than public hos-
pitals, suggesting that more complex cases were admitted 
to private hospitals, as had been observed in previous MoPH 
investigations (Ammar et al., 2013). However, private and 
public hospitals had similar short-stay casemix, while public  
hospitals had a higher casemix for mixed cases. Two factors 
at private hospitals that are relevant to note are their possibly 
greater capacity for accurate coding and for healthcare technol-
ogy. The former has been found elsewhere to explain some of 

the casemix gap between public and private hospitals, while the 
latter is associated with increased casemix (Mendez et al., 2014; 
Park et al., 2017).

We also note the increasing proportion of hospitalizations 
at public hospitals throughout 2011–2016, which continues the 
trend observed by the MoPH for preceding years. Since the 
proportion of contracted public and private hospitals had 
remained relatively unchanged, this is attributable to the 
MoPH’s broad policy of increasing the service delivery carried 
out at public rather than private hospitals.

The seasonality in the casemix within different case types is 
likely explained by a combination of disease burden variation 
throughout the year, and pre-planned hospitalizations that avoid 
vacation periods. The November-December peak for medi-
cal medium-stay may be related to influenza seasonality in 
Lebanon (World Health Organization, 2019). Further investiga-
tions would be required to associate casemix seasonality with 
specific diseases or conditions. It is noteworthy that surgical 
casemix seasonality was found only in private hospitals, peaking 
during the three months preceding the summer period, which 
suggests that pre-planned hospitalizations are more common 
in private than in public hospitals.

P4P design
The importance of detailing P4P designs has been highlighted, 
particularly considering the heterogeneity of such interventions  
(Chee et al., 2016). Notable design features of the MoPH P4P 
is the linkage between performance and reimbursement tier, 
rather than a bonus/penalty. To our knowledge this has not 
been undertaken elsewhere. In Lebanon, such a feature was 
a result of the political and financial non-feasibility of having 
other financial mechanisms to reward hospitals for improved 
performance. However, this has the benefit of being more sus-
tainable in avoiding bonus financing and maintaining a system 
aspect (tiers) familiar to hospitals. In effect, the design integrated 
P4P into the system of determining hospital reimbursement 
tier (Soucat et al., 2017).

Another feature is the inclusion of CMI directly within the 
performance scoring, rather than as a risk adjustor for other 
outcomes (e.g. readmissions). This focus on casemix was 
intended to address unnecessary hospitalization, as well as the 
absence of risk-adjustment in hospital assessment. It also 
formed an objective that may be influenced by a wide range of 
hospitalizations, rather than a narrow set.

The type and magnitude of incentives are also important factors 
in determining P4P impact. Having casemix incentivized out-
side of a prospective payment system or similar approach likely 
limited the potential of providers to engage in up-coding 
or otherwise game the system, as has been observed in other 
casemix evaluations (Radu et al., 2010; Sukul et al., 2019). Such 
behavior is further limited as providers do not have access 
to the weights used in casemix evaluation.
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Strengths and limitations
The use of ITS analysis with a large number of pre and  
post-intervention data points allowed us to account for  
background effects in what is a complex environment. Such 
effects may include other interventions or events that may  
have impacted hospitalization practice or burden of disease. 
No relevant system interventions were carried out by the MoPH 
throughout 2011–2016, besides the new intervention evaluated 
in this work. Other quality-focused activities undertaken by  
hospitals individually have not been assessed, though these are  
less likely to have system-level impact.

We relied on the data that is collected and input at hospital- 
level, and subsequently used to calculate CMI. As such, the 
validity of the casemix results relies on the quality of data 
input, specifically ICD10 and CPT codes. The intervention of  
August 2014 included advice to hospitals regarding improved 
coding accuracy, whose short-term results have been detected 
with CMI level changes. However, we do not account for 
coding quality initiatives that may have occurred within  
hospitals.

We recognize that the inclusion of age and comorbidities in the 
calculation of casemix index would allow a more accurate meas-
ure of hospitalization case complexity. Within the Lebanese  
healthcare setting there currently is insufficient information 
for selecting diagnoses and procedures for adjustment by age. 
The absence of comorbidity is due to the lack of routine record-
ing of this variable across most hospitals, and policymaker con-
cerns regarding potential miss-use. Age and comorbidities 
remain important areas for future development of casemix cal-
culation and pay-for-performance, but their absence does not  
negate the findings of the current investigation.

Conclusions
This research suggests that the integration of a hospital per-
formance-payment policy in 2014 increased the effectiveness 
of the healthcare system, primarily due to decreased unnec-
essary hospitalizations, as well as a decreased length of stay 
of such cases. An improvement in quality of care may subse-
quently benefit patient health and resource use (efficiency). The 
new policy also led to improved discharge coding qual-
ity. Although unrelated to effectiveness, the latter find-
ing increases the validity of evidence and policymaking that 
makes use of such information, including but not limited to 
the P4P design. Changes in unnecessary hospitalizations took 
place at a gradual pace compared to the more immediate cod-
ing practice changes. We also confirm that CMI can be 
appropriate tool to detect changes in hospitalizations or 
performance improvement.

By using a systems perspective, we were able to investigate 
the impact across different hospitalization case types, length of 
stay and hospital ownership, and went further to quantify and 
attribute changes to specific diagnoses and procedures. We 

also identified issues relevant for further investigation and 
policymaking (e.g. vaginal deliveries, COPD, ischemic heart 
disease treatment).

A similar analytical approach using interrupted time series 
may be used in the evaluation of other interventions on the  
hospitalization system. The algorithms developed for this  
research may also be adapted to investigate specific issues, as 
well as by a regulator or payer to actively monitor hospitali-
zation trends across code and hospital attributes. This would  
support keeping providers accountable and increase the 
responsiveness capacity to address non-desirable or harmful  
hospitalization practices, such as unnecessary hospitalizations.

Despite the generally unfavorable evidence regarding the 
effectiveness of P4P in hospital settings, our findings suggest 
that certain P4P designs may be effective in specific contexts, 
such as that of the MoPH and Lebanese hospitals. This may be 
in part due to its integration within the system, rather than as a 
stand-alone external intervention, in addition to the existing space 
for improvement. 

Future investigations would be required to evaluate longer-
term impact, which would inform whether the impact was 
a one-time result of introducing a new policy, or if it retains 
sustainable benefits. This would necessarily require contin-
ued commitment and capacity-building by the MoPH towards  
this process.

Our findings suggest that effective hospital regulation can be 
achieved through the systematic collection and analysis of 
readily available routine data. Our analytical approach to 
such data reveals relevant patterns of change to performance 
measures. LMICs that lack casemix adjustment and incentives for 
improving hospital performance may choose to adopt similar 
approaches and monitoring systems to measure and improve 
hospital performance over time.

Data availability
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the underlying data are accessible in a de-identified form upon  
request to the Ministry of Public Health (directorgeneral@moph.
gov.lb), including a justification for the request.
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In methods it was said that “We applied a systematic approach to assess the impact of the 
new policy on hospital performance.” What is the framework of the systematic approach, 
what are the differences from previous studies, or what is the basis for it? I see that your 
explanation of "systematic approach" is scattered in the article. I hope it can be more clearly 
expressed. 
 

1. 

In the Introduction it was said “The MoPH is the largest public payer, covering 
hospitalization for about 52% of Lebanese, who otherwise lack any insurance coverage for 
hospitalization (Ammar, 2009).” What is the coverage now? I want to know this information 
because it is directly related to the impact of payment reform on hospitals. High coverage 
means that the payer has strong bargaining power, so the reform of payment mode will 
bring greater binding force to hospitals, otherwise, the binding force will be small. 
 

2. 

I would like to see more details about the pre-reform payment mechanism, restrictive 
conditions of reform (such as you said “lack of local Diagnosis Related Groups (DRGs) on 
which most casemix systems rely on”), characteristics, advantages and disadvantages of the 
reform. 
 

3. 

I see that your suggestions are all about recommending this reform measure. Do you have 
any relevant suggestions for the sustainable development of this reform measure? Is there 
a need for more supporting policies to further improve efficiency? Does this policy reform 
need further improvement?

4. 
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Are all the source data underlying the results available to ensure full reproducibility?
No source data required

Are the conclusions drawn adequately supported by the results?
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Jade Khalife, Faculty of Medicine at Lund University, Lund, Sweden 

We are grateful for the valuable feedback received from the reviewer, which we have used to 
improve the manuscript. Kindly find below our responses on a point-by-point basis.

In methods it was said that “We applied a systematic approach to assess the impact 
of the new policy on hospital performance.” What is the framework of the systematic 
approach, what are the differences from previous studies, or what is the basis for it? I 
see that your explanation of "systematic approach" is scattered in the article. I hope it 
can be more clearly expressed.

○

We have clarified our approach at the beginning of the discussion section to define what we 
mean by systematic approach. Our approach involved at a first stage examining all 
hospitalizations by case type, lengths of stay and hospital ownerships for casemix index changes. 
This was followed by a second stage for identifying and quantifying which diagnoses and 
procedures explain changes identified during the first stage. 
 

In the Introduction it was said “The MoPH is the largest public payer, covering 
hospitalization for about 52% of Lebanese, who otherwise lack any insurance 
coverage for hospitalization (Ammar, 2009).” What is the coverage now? I want to 
know this information because it is directly related to the impact of payment reform 
on hospitals. High coverage means that the payer has strong bargaining power, so 
the reform of payment mode will bring greater binding force to hospitals, otherwise, 
the binding force will be small.

○

The coverage in 2014 is expected to be similar (52%), according to the Ministry of Public Health. A 
more updated estimate is not available. However, this figure is expected to have increased since 
about 2018, as a consequence of increasing unemployment, which results in more citizens having 
coverage transferred from the National Social Security Fund to the Ministry of Public Health. 
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I would like to see more details about the pre-reform payment mechanism, restrictive 
conditions of reform (such as you said “lack of local Diagnosis Related Groups (DRGs) 
on which most casemix systems rely on”), characteristics, advantages and 
disadvantages of the reform.

○

We have added a paragraph under ‘Policy reform’ to provide more detailed background 
information on the pre-reform period. The reform was used to categorize hospitals into the three 
reimbursement categories, however the medical cases remained reimbursed through fee-for-
service, and surgical cases through a pre-defined flat-rate. The initiative had to solely utilize the 
reimbursement-performance link, but not hospital budgets, due to historical and political 
constraints. In the interest of space, we refer the reader to the following article where we have 
previously elaborated on some aspects:
https://www.tandfonline.com/doi/full/10.1080/23288604.2016.1272979; ref.25, Khalife et al. 
2017. 
 

I see that your suggestions are all about recommending this reform measure. Do you 
have any relevant suggestions for the sustainable development of this reform 
measure? Is there a need for more supporting policies to further improve efficiency? 
Does this policy reform need further improvement?

○

We have added some text under the conclusion towards this. The commitment of the MoPH to 
maintain the reimbursement-performance linkage is necessary, including ongoing evaluations 
and development. This would likely involve annual or bi-annual generation of hospital 
performance results, based on performance measures that have been proven beneficial and 
meaningful for inclusion.  
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© 2020 Kahur K. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Kristiina Kahur   
Nordic Casemix Centre, Helsinki, Finland 

Thank you for this very interesting research which is somehow unique on that field. Below are 
some comments and reflections which raised while reading the article:

In conclusions it was said that “This increase was mainly attributed to decreased 
unnecessary hospitalizations and was accompanied by improved medical discharge coding 
practices”. I am wondering how was the improvement of coding assessed and is improved 
coding necessarily referring to increase of effectiveness? 
 

○

It was said in the article that the reimbursement was linked to a composite hospital total ○
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performance score (TPS) which means that the higher the CMI the higher the TPS. CMI is 
explicitly related to coding quality. It is known from different researches that coding activity 
is often incentivized by payments, thus this can incentivize the hospitals to increase the 
coding activity and perhaps up-coding in some cases which probably happened also in 
Lebanon. How much this could have been a case? 
 
Related to previous comment - in the article it was mentioned that “providers do not have 
access to the weights used in casemix evaluation”. This might limit the gaming and up-
coding indeed. But on other hand it also makes the system non-transparent and weights 
used for calculation the CMI will be as a black box within the system which might have 
negative impact on improvement of coding quality. 
 

○

Given that there is no DRG system in place in Lebanon it somehow limited the development 
of CMI by using DRG cost-weights which would have been a conventional way when DRG 
system would have been used. The chosen approach was compensating the missing DRG 
cost-weights. However, it did not use the information/variables which would potentially 
have had impact on weights and CMI calculation. E.g. variable like age was not available for 
this study (as indicated in Data sources chapter) which would have had impact on weights in 
some cases. Also information about co-morbidities and complications was not taken into 
account which might be cost driver and thus, may have had impact on weights and CMI. It 
was also interesting that the medical cases where divided based on LOS whereas the 
surgical ones were not. In conventional cost-weight calculation also the cost/LOS outliers 
are taken into account which was not systematically the case in this study. Having DRG 
system in place, the calculations of CMI would be perhaps more consistent and 
internationally comparable by taking into account all possible variables a casemix system is 
using and which were not taken into account in this study. 
 

○

Given that five-year cost averages was used for calculation of CMI, how (if at all) was the 
inflation and other factors influencing the cost throughout the years taken into account? In 
other words, was the weight of one particular ICD or procedure code the same throughout 
the five-year period? 
 

○

It was mentioned in the article that the weight was calculated for each ICD (and procedure 
code). In table 4 it remains unclear if the separate weights were calculated e.g. for diagnosis 
code J44.1 and J44. Or was the separate weight calculated for codes J20-J20.9 and J20. 
However, table 5 which refers to diagnosis codes with the greatest change in terms of CMI, 
shows different values e.g. for code P22 and P22.0. This is somehow confusing because in 
general, subcodes of three-character diagnosis code should be clinically and economically 
meaningful and should have one weight, i.e. codes P22 and P22.0 should be similar in terms 
of clinical severity and cost. In general (and this really depends on national coding 
guidelines), if a three-character diagnosis code has subcodes, then the subcode as more 
specific one should be used instead of three-character code.

○
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Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
I cannot comment. A qualified statistician is required.

Are all the source data underlying the results available to ensure full reproducibility?
No source data required

Are the conclusions drawn adequately supported by the results?
Yes
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expertise to confirm that it is of an acceptable scientific standard.

Author Response 06 Oct 2020
Jade Khalife, Faculty of Medicine at Lund University, Lund, Sweden 

We are grateful for the valuable feedback received from the reviewer, which we have used to 
improve the manuscript. Kindly find below our responses on a point-by-point basis.

In conclusions it was said that “This increase was mainly attributed to decreased 
unnecessary hospitalizations and was accompanied by improved medical discharge 
coding practices”. I am wondering how was the improvement of coding assessed and 
is improved coding necessarily referring to increase of effectiveness?

○

Improved coding was assessed based on the changes in the coding of chemotherapy cases under 
the chemotherapy code (Z51.1), particularly breast cancer and leukemia, and the accompanied 
changes in the coding of neoplasms (C00-D49); this explained the greatest change on short-stay 
CMI. That these were indeed chemotherapy sessions, rather than hospitalization for investigation, 
was confirmed by their short length of stay (same/one-day) and their hospitalization cost. 
Effectively, this meant that hospitals were correctly coding chemotherapy sessions. Furthermore, 
we also found a shift to full coding digits and more specific codes, among short and medium-stay 
cases, specifically among neoplasms, pneumonia, COPD, respiratory distress of newborn, and 
diarrhea and gastroenteritis. 
 
Our findings regarding improved coding were used to explain increased casemix index among 
short-stay cases, specifically the level changes. These do not refer to increased effectiveness, but 
would reflect improved code validity for use in the system. Improved effectiveness in our 
investigation refers to decreased unnecessary hospitalizations. We have clarified this in the 
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‘conclusions’ section. 
 

It was said in the article that the reimbursement was linked to a composite hospital 
total performance score (TPS) which means that the higher the CMI the higher the 
TPS. CMI is explicitly related to coding quality. It is known from different researches 
that coding activity is often incentivized by payments, thus this can incentivize the 
hospitals to increase the coding activity and perhaps up-coding in some cases which 
probably happened also in Lebanon. How much this could have been a case?

○

Although up-coding is generally a recognized issue in the Lebanese healthcare setting. However, 
given that providers were unaware of the TPS prior to the intervention in August 2014, we would 
not expect that there would have been an increase in up-coding above what are background 
levels. This similarly applies to increased coding activity, but only within surgical and mixed cases, 
where multiple-coding is used. Nonetheless, we acknowledge this factor will likely have to be 
more closely considered in future evaluations, with providers having become more aware of the 
incentive potential of up-coding, and other potential gaps to game the system. 
 

Related to previous comment - in the article it was mentioned that “providers do not 
have access to the weights used in casemix evaluation”. This might limit the gaming 
and up-coding indeed. But on other hand it also makes the system non-transparent 
and weights used for calculation the CMI will be as a black box within the system 
which might have negative impact on improvement of coding quality.

○

The lack of access to the weights used does limit transparency. However, based on past 
experience and under the existing conditions, this was considered by the Ministry of Public Health 
as an important feature to limit the abuse/miss-use of hospitalization among some providers. 
This has been possible to maintain thus far due to the joint commitment of the Syndicate of 
Private Hospitals towards the P4P initiative. Nevertheless, increasing transparency regarding 
weights and the TPS process would be important goals for future system development. 
 

Given that there is no DRG system in place in Lebanon it somehow limited the 
development of CMI by using DRG cost-weights which would have been 
a conventional way when DRG system would have been used. The chosen approach 
was compensating the missing DRG cost-weights. However, it did not use the 
information/variables which would potentially have had impact on weights and CMI 
calculation. E.g. variable like age was not available for this study (as indicated in Data 
sources chapter) which would have had impact on weights in some cases. Also 
information about co-morbidities and complications was not taken into account 
which might be cost driver and thus, may have had impact on weights and CMI. It 
was also interesting that the medical cases where divided based on LOS whereas the 
surgical ones were not. In conventional cost-weight calculation also the cost/LOS 
outliers are taken into account which was not systematically the case in this study. 
Having DRG system in place, the calculations of CMI would be perhaps more 
consistent and internationally comparable by taking into account all possible 
variables a casemix system is using and which were not taken into account in this 
study.

○

This is largely correct, although it is also pertinent to recognize the existing institutional context 
within which the CMI-based reimbursement system is developing. We have added a paragraph 
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under ‘strengths and limitations’ to address age and comorbidities. We acknowledge that 
inclusion of age as a variable for casemix index calculation would be more advantageous. Its 
inclusion has been discussed at length with and within the MoPH. The conclusions of these 
discussions were that, although some diagnoses and procedures would entail greater complexity 
or cost for older patients, there was insufficient information for selecting which of these to adjust 
for, and to what extent, within the Lebanese setting. This remains an important area for future 
investigations and development of this system. We note that in the 2018 update of the Total 
Performance Score, the proportion of elderly was captured as a factor, and thus had some 
influence on determining hospital reimbursement tiers; this was to incentivize hospitals away 
from avoiding elderly patients. 
 
We also acknowledge the importance of capturing comorbidities within casemix index 
calculation. Unfortunately, the MoPH and hospitals do not routinely code for comorbidities; the 
field for these is ‘optional’, and as such, any entries were unsuitable for use in this study. The 
MoPH had agreed in principle that this factor should be included, however there were concerns 
regarding practical implementation and potential for miss-use. Therefore, this awaits a more 
comprehensive revision of the coding-reimbursement-auditing mechanisms. 
 
Medical cases were divided by length of stay on the basis that they are reimbursed by fee-for-
service, and length of stay among these cases has a direct relation to the cost submitted by 
hospitals for MoPH reimbursement. However, surgical cases are reimbursed on a flat-rate basis, 
regardless of length of stay. In this investigation we maintained the same categories used by the 
MoPH to calculate casemix index. However, we acknowledge that development of the system to 
account for length of stay also among surgical cases would allow a more accurate measurement 
of case complexity. 
 

Given that five-year cost averages was used for calculation of CMI, how (if at all) was 
the inflation and other factors influencing the cost throughout the years taken into 
account? In other words, was the weight of one particular ICD or procedure code the 
same throughout the five-year period?

○

For surgical cases (flat-rate), the MoPH updated the procedure costs in March 2013, which 
remained in use until the 2018 update. These updates increased the base-rate of all procedures, 
to account for inflation. We used weights based on the March 2013 update, also retrospectively 
up to 2011. For medical cases (fee-for-service), the MoPH undertook a hospital-bed update (base-
rate), which is only one component of the bill charged by hospitals to the MoPH, but nevertheless 
represents an internal accounting for inflation. For medical cases, we used the 5-year average per 
ICD10 code, without further adjustment. 
 

It was mentioned in the article that the weight was calculated for each ICD (and 
procedure code). In table 4 it remains unclear if the separate weights were calculated 
e.g. for diagnosis code J44.1 and J44. Or was the separate weight calculated for codes 
J20-J20.9 and J20. However, table 5 which refers to diagnosis codes with the greatest 
change in terms of CMI, shows different values e.g. for code P22 and P22.0. This is 
somehow confusing because in general, subcodes of three-character diagnosis code 
should be clinically and economically meaningful and should have one weight, i.e. 
codes P22 and P22.0 should be similar in terms of clinical severity and cost. In general 

○
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(and this really depends on national coding guidelines), if a three-character diagnosis 
code has subcodes, then the subcode as more specific one should be used instead of 
three-character code.

Separate weights were calculated for each code, whether three or four-character. Therefore, J44.1 
and J44 had different weights (differing by 14%), as did P22 and P22.0. The decision to have 
separate weights was based on the review of various codes, which in some cases revealed 
considerable differences between three and four-character codes. Acknowledging that this is 
likely due to a mix of factors, including imprecise coding practices and actual diagnosis, but 
lacking information to resolve these differences, we choose to use weights for each three and 
four-character code. This approach is similar to that used in the calculation of casemix index by 
the MoPH. The use of three-character codes is also due for phasing out by the MoPH, which will 
require four-character codes for all hospitalizations.  

Competing Interests: No competing interests were disclosed.

Reviewer Response 21 Dec 2020
Kristiina Kahur, Nordic Casemix Centre, Helsinki, Finland 

Thanks a lot for clarifications. Good luck!  
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Abstract 

Objective: To estimate the impact of hospital 

pay-for-performance on readmissions for a set of 

common conditions. 

Design: This retrospective cohort study included 

all hospitalizations under the coverage of the 

Ministry of Public Health (MoPH) in Lebanon 

between 2011 and 2019. We calculated 30-day 

all-cause readmissions following general, 

pneumonia, cholecystectomy and stroke cases. 

We used an interrupted time series design, 

including the use of AutoRegressive Integrated 

Moving Average (ARIMA) models.  

Setting: This nationwide study was undertaken 

in Lebanon, using hospitalizations at about 140 

private and public hospitals contracted by the 

MoPH. 

Participants: Participants included citizens 

across all ages under the MoPH’s coverage 

(52% of citizens). 

Intervention: The MoPH engaged hospital 

leaders on the addition of a readmissions 

component to the ongoing pay-for-performance 

initiative. Participants included hospital directors 

and managers, and the leadership of the 

Syndicate of Private Hospitals.  

Main outcome measures: Age-adjusted 

monthly all-cause readmission rates for each of 

general, pneumonia, cholecystectomy and stroke 

cases.  

Results: Across 2011-2019, mean monthly 

readmission rates were 5.91% (S.D. 0.51%) for 

general readmissions, 4.81% (S.D. 0.90%) for 

pneumonia, 1.02% (S.D. 0.48%) for 

cholecystectomy, and 2.31% (S.D. 1.71%) for 

stroke. Using ARIMA models we found a 

decrease in mean monthly readmissions in the 

post-intervention period for cholecystectomy 

(24.8%; CI 5.1%-44.5%) and stroke (8.5%; CI 

1.5%-15.5%). There was no evidence of 

intervention impact on pneumonia and general 

readmissions, both overall and among small, 

medium and large hospitals. 

Conclusions: Including readmissions within 

pay-for-performance has the potential to 

improve hospital performance and patient 

outcomes, even in countries with more limited 

resources. Effects may vary across conditions, 

indicating the need for careful design and 

understanding of the particular context, both 

with respect to implementation and to evaluation 

of impact.  



2 
 

Key messages 

 Reducing hospital readmissions is an 

important goal for health systems and has 

increasingly been linked to financial 

incentives.  

 Country-level experiences with pay-for-

performance are few, and it is unclear if this 

could be used to reduce hospital 

readmissions. 

 We found that the addition of readmissions 

into the pay-for-performance initiative in 

Lebanon was followed by a decrease in 

readmissions following stroke and 

cholecystectomy, but not pneumonia and 

general cases. 

 Including readmissions within pay-for-

performance has the potential to improve 

hospital performance and patient outcomes in 

limited resource settings, but adjustments are 

necessary to avoid unintended consequences. 

Introduction 

The Lebanese Ministry of Public Health 

(MoPH) established a pay-for-performance 

(P4P) initiative in 2014, to incentivize hospitals 

to improve their performance across select 

components 1. The main components were on 

patient satisfaction, hospital casemix and 

accreditation. This determined the total hospital 

performance score (TPS), which was used to 

categorize about 140 hospitals across three 

reimbursement tiers. To incentivize hospitals to 

reduce readmissions, a new component on 

hospital readmission rates was announced in 

2018, and implemented in the following year. 

This included readmissions for four conditions: 

general, pneumonia, stroke and cholecystectomy 

cases.  

Hospital readmission has been commonly used 

in assessing the performance of hospitals and 

health systems, usually within a quality of care 

framework 2. They also have a direct impact on 

patients themselves. Hospital readmissions are 

frequent, costly and sometimes life-threatening 
3. Several factors may influence the risk of 

readmission, some of which are not modifiable. 

These include factors at the patient, hospital and 

community levels. The most notable patient 

characteristics include age, medical condition or 

procedure, and comorbidities 4-8. Hospital 

treatment quality and discharge instructions (and 

compliance) have a major role in readmissions, 

while the role of hospital size, volume and 

geography are less understood 8-12. There is also 

a major role of community-level factors, such as 

socioeconomic status and poverty 4, 6. 

Linking readmissions to financial incentives  

Reducing readmissions has been considered an 

important health policy goal, with some 

countries setting national-level policies, 

including Denmark, England, Germany and the 

United States 13. In England and the US, these 

have been linked to financial incentives, within a 

P4P framework.  
 

The most prominent national-level experience 

has been the Hospital Readmission Reduction 

Program (HRRP) in the United States, enacted 

by the Patient Protection and Affordable Care 

Act of 2010 14. HRRP’s first iteration targeted 

readmissions following acute myocardial 

infarction, heart failure and pneumonia. 

Penalties were applied from 2012 onwards on 

hospitals with higher than average readmission 

rates, initially at 1% of hospital reimbursement 

costs, and subsequently reaching up to 3%. The 

program later expanded to include Chronic 

Obstructive Pulmonary Disease (COPD), 

coronary artery bypass graft surgery, and hip 

and knee replacement surgery. Evaluations of 

the first HRRP iteration were generally 

favorable, with decreased readmission rates 

across all three conditions, hundreds of millions 

of dollars in healthcare savings, and no 

increased mortality 15-17. However, some of the 

early decreases were not sustained. Some studies 

suggested HRRP may have led to unintended 

consequences such as increased post-discharge 

mortality for heart failure and pneumonia 14, 18. 

This has led to considerable debate among 

researchers and policymakers, as well as 

important lessons learned 19. 
 

In contrast to the HRRP, the Hip Fracture Best 

Practice Tariff (BPT) in England had a simpler 

P4P design, focusing on a few high-value 
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outcomes. Implementation of the BPT was 

followed with decreased mortality among 

elderly patients with hip fracture, as well as the 

reversal of a previously increasing trend of 

readmissions 20. 
 

Limited resource countries’ challenges in 

tackling readmissions 

Despite increased literature in the past decade on 

incentivizing readmission reduction in the US, 

similar national-level initiatives are uncommon. 

Contextual differences may expectedly be 

greater for countries with more limited resources 

to systematically collect data for tracking 

readmissions. This may include absence of 

computerized records at hospital level, weak 

medical coding capacity and absence of a 

harmonized database at regional or national 

levels.  

 

Purpose of this paper 

The purpose of this article is to estimate the 

impact of P4P on readmissions of general, 

pneumonia, stroke and cholecystectomy cases. 

In particular, we compare readmission rates 

before and after the announcement of the P4P 

component on readmissions. We also analyze 

heterogeneous changes across hospital sizes, and 

explain the rationale and algorithms used to 

determine readmissions. 

 

Intervention 
The MoPH engaged hospital leaders to inform 

them on the addition of a readmissions 

component to the ongoing pay-for-performance 

initiative. This was undertaken through two 

stakeholder engagement events, in January and 

March 2018, which centered on the policy and 

the technical levels respectively. Participants 

included hospital directors, quality managers, 

financial managers and the leadership of the 

Syndicate of Private Hospitals. Discussions 

involved the selection, calculation and weighing 

of performance components, including a new 

component on readmissions. 

 

 

 

Methods 

Overall study design 

We use an interrupted time series (ITS) design 

with an intervention analysis. This was 

necessarily determined by the availability of 

multi-year data from the MoPH hospitalization 

database coupled with the inability to randomize 

the intervention (MoPH legal regulations). In 

such circumstances, a valid inference of the 

causal relationship between intervention and 

outcome requires a well-designed time series 

experiment 21p.2. We use a historical control, by 

categorizing pre- and post-intervention data-

points within the same population.  
 

Study setting 

Lebanon is an Eastern Mediterranean country 

with a population of about 6.8 million people, 

including two million refugees. The MoPH 

contracts about 140 private and public hospitals 

to provide coverage for 52% of citizens, who 

otherwise lack formal health insurance. This has 

been further described elsewhere 22. 
 

Data collection and preparation 

Administrative data can accurately capture all-

cause readmissions 23. Data was extracted from 

the MoPH hospitalization database by the 

Information Technologies Department. This 

included all cases under MoPH coverage 

between January 2011 and December 2019. The 

extracted data was provided in an annually 

segregated manner by case type (medical, 

surgical or intensive-care). Each file contained 

anonymized patient identifiers, with fields 

including admission and discharge dates, 

hospitalization record number, case identifier, 

age, sex, hospital code, medical code (ICD10) 

and/or surgical procedure code (CPT), and 

procedure order. 
 

Algorithms for readmission calculation 

We developed case definitions for each of the 

readmission indicators, based on a review of the 

literature. Using these, algorithms were coded 

for each of the calculation of age-adjusted 

readmission rates across the four conditions, 

using Stata v.16 software. Monthly readmission 

rates at national level were calculated for 11 

months per year, excluding December (see 
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supplement A). A total of 99 monthly data 

points were generated, including 80 pre-

intervention data points and 19 post-intervention 

data points (after March 2018). To improve 

interpretability, linear interpolation was used to 

populate December values between 2011 and 

2018.    
 

For all conditions, a readmission was identified 

as a patient having been readmitted within 30 

days from previous hospitalization discharge, 

regardless of readmission cause (i.e. any-cause), 

unless otherwise specified (see supplement A). 

General cases included all medical and surgical 

hospitalizations, unless otherwise specified. 

Patients with multiple readmissions per year had 

only the first readmission counted as such, to 

limit the effect of outliers due to patients with 

high comorbidities. 

 

Age adjustment of readmission rates 

We used direct adjustment for age on the crude 

readmission rates. The 2015 denominator 

population was used as the standard reference 

for readmission data across 2011-2019. Each 

month of 2015 was used as the standard 

population for the corresponding month of other 

years. This was undertaken since monthly 

readmission rates were desired, and we expect 

the proportion of ages to vary across different 

months according to seasonal disease patterns. 

We used six age groups: 0-5 years; 6-20 years; 

21-40 years; 41-60 years; 61-80 years; and ≥81 

years. In effect, the monthly age-adjusted rate 

was the weighted average of the age-specific 

(crude) rates. This allowed us to reduce the 

potential confounding effect of age. 

 

Statistical approach and analysis 

Our main analytical tool involved 

AutoRegressive Integrated Moving Average 

(ARIMA) models. The work of George Box and 

Gwilym Jenkins in the 1970s popularized 

ARIMA models, whose precursors included the 

ARMA models of Peter Whittle (1951). They 

have had increasing use over the past few 

decades, with some minor development of the 

analytical approaches and increasing emphasis 

on model usefulness and interpretability 21p.20. In 

recent years ARIMA models have had 

considerably increased use within the health 

sciences.  
 
In this study, the total monthly data points 

generated qualified this as a medium-length time 

series. This length increases reliability for 

analysis of intervention impact and allows for a 

seasonal component. The risk of model 

misspecification, and of type I and type II errors 

is inversely proportional to time series length 
21p.264. 
 

A total of 10 ARIMA models were developed: 

one for each of the four readmission conditions, 

and across three hospital sizes for each of 

general and pneumonia readmissions. Hospitals 

were categorized as small (<50 beds), medium 

(50-100 beds) or large (>100 beds). We used an 

iterative identify-estimate-diagnose process, 

evaluating several models before narrowing 

down on each final model 21p.19. We elaborate on 

the analytical process steps in table 1. We opted 

not to use forecasted-to-observed difference, to 

avoid the errors associated with this approach 
21p.167. For comparison purposes, we estimated a 

single-group interrupted time series analysis 

with Newey ordinary least-squares (OLS) 

regression, including seasonality adjustment. 

Two-sided statistical significance was set at p < 

0.05. 
 

Ethical considerations 

The research protocol approval was granted by 

the Institutional Review Board (IRB) at the 

American University of Beirut (ID: FHS.FE.21). 

The requirement for patient consent was waived 

by the IRB. 
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Table 1: Analytical process steps. 
 

Step Description 

1 A priori, we expected the intervention to (potentially) have an immediate impact on the 

scale of weeks, more likely resulting in a level change in readmission rates, but possibly 

slope and/or pulse changes. We did not identify other policies or interventions that may 

have otherwise affected our outcome measure. 

2 We generated descriptive statistics, and identified eight gaps in the data (expected) for 

each December throughout 2011-2019. This was due to MoPH IT data extraction 

limitations. We used interpolation to compute the readmission rates for these months, 

based on the average of the previous and subsequent month. 

3 We plotted monthly data points to visualize the data, and to support the identification of 

trends and outliers. Subsequent steps 4 to 6 used the pre-intervention data-points only. 

4 To determine stationarity of the series, we assessed if variance was changing over time 

(heteroscedasticity). Failure to transform a non-stationary series would be a threat to 

statistical conclusion validity, and renders unusable the subsequent steps and any 

conclusions 21p.61. We first used the Breusch-Pagan/Cook-Weisberg test. This was 

followed by the Dickey-Fuller test for unit root (non-stationarity). If a stationarity was 

found, then a differencing order would be applied to the data and iterative diagnostics 

repeated till a stationary series is produced. 

5 We tabulated and visualized autocorrelation and partial autocorrelation functions (ACF 

and PACF), to assess autocorrelation and stationarity, as well as inform the appropriate 

AR and/or MA terms of our final model. Since seasonality is expected, by the nature of 

the data, seasonal ARIMA models on the order of 12 months were pursued. 

6 We used a statistical command (autoarima) as a starting point to suggest models, 

following by individual model evaluation, using information developed from the 

previous steps. We pursued the most parsimonious model, dropping non-significant 

parameters while also relying on the Bayesian information criterion (BIC) generated. 

This was to avoid having unnecessary parameters resulting in increased variance and an 

over-fit model. The most practically useful model was chosen 

7 We created the intervention variables for level, ramp and pule changes, as there was 

uncertainty regarding what impact type to expect. A priori, a level change was 

considered more likely. A pulse change was defined as a three-month change (1) which 

then reverted to baseline form (0). The model was estimated, with parsimony again 

pursued. A visualization of the data (from step 3) was also used to support interpretation. 

8 We ran diagnostics on the model, to ensure that the model met the assumptions upon 

which our analytical approach was based, specifically by comparing the residuals to 

white noise, and then testing for normality and independence. Residual plots were made 

for autocorrelations, partial autocorrelations, and a scatter plot to ensure non-

heteroscedasticity. For normality testing, we used kernel density estimate plot, followed 

by quantile and standardized normal probability plots (Q-Q plot and P-P plot). If a 

normal distribution is approximated, then the residuals are considered to be no different 

than white noise. We then used the Kolmogorov-Smirnov to compare the outcome 

variable to a normal distribution. Testing for independence first involved a scatter-plot 

of residuals by time variable, followed by the Ljung-Box test on the residuals. Once 

normality and independence criteria were met, we considered the model to be 

statistically adequate, and the model selection algorithm is concluded. If any criteria 

were not met, the iterative process of model selection was repeated. 
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Table 2: Descriptive statistics of 30-day readmissions for four conditions, 2011-2019. 

    General  Pneumonia Cholecystectomy Stroke 

Admissions, total   1,333,691 70,585 26,820 13,370 

Readmissions, total   80,080 3,569 681 876 

Monthly readmission rate Mean 5.91% 4.81% 2.42% 6.48% 

  S.D. 0.51% 0.90% 1.02% 2.31% 

  Min. 4.65% 3.13% 0.48% 1.71% 

  Max. 7.29% 7.65% 4.89% 14.21% 

 

Results 
The study population fulfilling the inclusion and 

exclusion criteria varied by readmission type 

(see table 2). General readmissions included 

about 1.33 million hospitalizations across 2011-

2019, and 80,080 readmissions. Index 

hospitalizations were lowest among stroke cases. 

Mean monthly readmission rates ranged across 

conditions between 2.42% and 6.48%. The 

number of hospitals having different 

readmissions varied by year, but was generally 

similar across 2011-2019 (see supplement B). 

About twice as many hospitals had pneumonia 

and general readmissions than those that had 

cholecystectomy and stroke readmissions.  

 

Seasonality was observable across readmissions, 

which further justified the a priori decision to 

use seasonal ARIMA models (see figure 1). 

Readmission rates data was stationary across all 

four conditions. This was unsurprising, since 

one of the criteria used in selecting these 

conditions for the P4P intervention was that they 

displayed a generally stable long-term trend, to 

allow a better evaluation of change. The final 

ARIMA models are shown in tables 3-5. A first-

order seasonal difference was applied for each of 

pneumonia, cholecystectomy and stroke models, 

as this provided the most practically useful 

model, in line with our analytical approach 21p.83.  

The first iterations of the intervention models 

included all three changes (level, ramp, pulse), 

which we subsequently narrowed down by 

parsimony and data visualization. The final 

intervention models included a level change 

alone. Independence and normality criteria were 

met by all final models, as assessed in the post-

estimation diagnostic tests and plots (see tables 

3-5 and supplement C). 

Using the ARIMA intervention models, there 

was no evidence of intervention impact on 

general and pneumonia readmissions. However, 

a level change was found in both 

cholecystectomy and stroke readmissions 

following the intervention. Mean monthly 

cholecystectomy readmissions decreased by 

about 24.8% (5.1%-44.5%) and stroke 

readmissions decreased by about 8.5% (1.5%-

15.5%). Tables 3-5 summarize the results of all 

final ARIMA models. Validation using Newey-

OLS regression found a decreased level change 

for cholecystectomy readmissions by about 

52.7% (6.3%-99.0%, p=0.026), but no change 

was found among stroke, pneumonia or general 

readmission.  
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Figure 1: 30-day readmission rates for general readmissions, pneumonia, cholecystectomy and 

stroke, 2011-2019. A dashed line represents the anticipated impact time point, lagging after the 

hospital engagement events.
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Discussion 

Our study suggests that the addition of 

readmissions to hospital pay-for-performance 

resulted in a decrease of stroke and 

cholecystectomy readmissions. We found no 

evidence of impact on pneumonia and general 

case readmissions, across all hospital sizes.  

Several factors may have contributed to our 

findings. These include intervention design, 

context and characteristics of patients and 

hospitals. Intervention design has a major role in 

determining outcomes. A narrative review of the 

US Medicare programs structured this under 

four domains: program scope (broad, narrow), 

performance (relative, absolute), awards 

(achievement, improvement, both), and 

incentive (reward, penalty, both) 24. The 

Lebanese MoPH’s P4P model had a mixed 

scope, using relative hospital performance, and 

rewarding achievement. Hospitals were 

incentivized to improve performance to achieve 

higher reimbursement tiers. This reimbursement-

performance linkage has previously led to 

improved hospital performance in 2014, 

specifically by decreasing unnecessary 

hospitalization and improving coding practices 1. 

Readmissions were a new component added to 

the P4P model in 2018. Each of the four 

readmissions types would equally contribute to 

the 2% of the total performance score. The 

readmission component may have been too 

small to incentivize hospitals to decrease certain 

readmissions, since the major TPS components 

were on patient satisfaction (20%), hospital 

accreditation (30%) and casemix (45%). 

The number of hospitals that had 

cholecystectomy and stroke readmissions was 

about half of those that had pneumonia and 

general readmissions. Improvement across a few 

hospitals may be more easily reflected in 

national-level outcomes of the first group. 

Hospitalization volume per condition may also 

have a similar effect, as general cases were 

orders of magnitude greater than other 

conditions. In our study, the decrease in 

cholecystectomy and stroke readmission was not 

reflected at the scale of general readmissions. 

This may be due to a dilution effect, or mixed 

changes in non-targeted readmissions.  

Readmission risk is also influenced by the 

medical complexity. Persons undergoing a 

relatively less complex surgery such as 

cholecystectomy are generally expected to be 

younger and healthier than those hospitalized 

with pneumonia or stroke. Patient characteristics 

such as comorbidities are not modifiable by 

hospitals. Therefore, the potential improvement 

space would vary across readmission types. Here 

we note the wider variation in readmission rates 

of stroke and cholecystectomy. 

Broad outcome-based payments generally have 

more positive effects on quality and cost, 

compared to narrow models 25. Using a similar 

logic, the P4P’s inclusion of general 

readmissions was intended to incentivize 

hospitals to address processes that could impact 

readmissions across a wide range of conditions. 

However, our study found no evidence of such 

change. This suggests that hospitals were unable 

and/or uninterested to more broadly address 

readmissions. Being broader than the three other 

readmission types, general readmissions are 

likely more challenging to address. Hospitals 

may have also considered the more specific 

readmissions as ‘low-hanging fruits’. 

We also found no evidence of change in 

pneumonia and general readmissions, across 

small, medium and large hospitals. Such 

segregated analysis was not undertaken for the 

lower-volume conditions, due to decreased 

reliability. Previous studies in the US have 

found a mixed or weak associations between 

hospital size and readmission rate 10, 26, 27. Some 

have suggested that increased bed capacity 

induces demand and makes readmissions easier, 

thus leading to more care, but not necessarily 

better care 26. Hospital volume is related to 

hospital size, and has generally stronger 

associations with readmission rates. Higher 

volume is typically related to better outcomes, 

although some studies have found the opposite 

relation 28. Among surgical conditions, higher 

volume has been associated with lower 

readmission rates, possible due to larger 

hospitals having more systematic approaches to 

determine when to discharge patients and 
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prevent readmissions 10. In the Lebanese context, 

we expected hospital size to be more relevant 

than volume, because the MoPH also contracts 

with the largest hospitals, but for a small volume 

of typically more complex patients.  

Strengths and limitations 

Country-level experiences linking readmissions 

to financial incentives are few, and studies are 

predominantly reliant on the US experience. Our 

study contributes to this limited evidence base, 

and from a limited-resource country setting. We 

have developed readmission algorithms for four 

conditions, using routine administrative data 

spanning nine years and involving about 140 

hospitals. Our analytical approach involved an 

established iterative stepwise process. Our use of 

stable medium-length time-series increases the 

validity of statistical conclusions reached. We 

were able to risk-adjust for age, which is the 

predominant risk factor for readmissions, but not 

for comorbidities, due to the lack of such data. 

The role of the latter was minimized by 

including only one readmission per patient per 

year. 

We cannot determine the extent to which lower 

readmissions genuinely reflect better quality of 

care. While we consider it probable that 

improved care resulted in decreased 

readmissions, other contributing factors are 

plausible. Some hospitals may have intentionally 

reduced access to hospitalization, either by 

treating in emergency rooms (ER) or otherwise 

refusing to re-hospitalize. The MoPH does not 

offer ER coverage for its beneficiaries and lacks 

the data to verify such practice. Although we are 

unable to estimate this factor’s contribution, we 

do not expect this to have had a major role, as 

decreases in readmissions were limited to two of 

the four conditions. There have been mixed 

findings of unintended consequences of the US 

HRRP experience. Earlier reports failed to find 

an association of hospital visits with readmission 

rates, while subsequent ones found decreased 

readmissions were accompanied by increased 

emergency and observation room stays 16, 29. 

For example, up to 80% of the decrease in heart 

failure readmissions may have been accounted 

for by increased emergency and observation 

room stays 19. It is difficult to establish causal 

relations in such complex contexts, due to study 

designs and inadequate statistical approaches. 

One solution would be to include the entire 

spectrum of hospital visits within a single 

outcome measure 19. 

For outcome-based P4P initiatives, it is 

important to not only estimate impact, but also 

to explain why it occurred (or not) 30, 31. This 

would involve investigation of the causal 

pathways involved, particularly in complex 

interventions 32. As is typical of hospital P4P, for 

the Lebanese MoPH initiative the hospital 

functions as a ‘black box’, into which we have 

little insight regarding the motivations, decisions 

and actions of managers and health 

professionals. Understanding the factors 

involved in mediating impact may allow us to 

better design P4P interventions, and also explain 

the differential impact observed across the 

readmission types included 32. 

We are unable to assess any changes in post-

discharge mortality, which may be another 

consequence of hospitals avoiding readmissions. 

Some studies of the US HRRP found an increase 

in post-discharge mortality among heart failure 

and pneumonia patients, but not those with acute 

myocardial infarction 18. Other studies found 

increased mortality only among those 

hospitalized for heart failure 14. An overly strong 

incentive for reducing readmissions has been 

noted, with the penalty for hospitals having 

excess readmissions being 15 times greater than 

those having excess mortality 14. Increasing 

mortality for heart failure remains not fully 

understood, but this has led to recommendations 

that readmission and mortality be combined 19.  

Competing risk models have been recently 

proposed as a solution to some unintended 

consequences. This is defined as an event whose 

occurrence impedes the occurrence of the 

primary outcome of interest 33. For example, a 

readmissions competing risk model would keep 

any deaths that occur in the calculation 

denominator, rather than remove them as is 

standard in current metrics. For high-risk groups 

or conditions, such models would have greater 

relevance, given the more frequent mortality. 
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Policy implications 

Based on our findings and reflections using the 

wider literature, several recommendations can 

be offered for the P4P initiative in Lebanon. ER 

visits should be captured in the MoPH 

hospitalization data, and readmissions and 

mortality data should be linked. Readmission 

outcomes should be widened to include ER 

visits, and either combined to capture mortality, 

or within a competing risk model. The MoPH 

may consider alternating different readmission 

types within P4P, while excluding high-risk 

conditions or those more prevalent in more 

vulnerable groups (e.g. elderly). The focus on 

readmissions may be exchanged with processes 

directly related to them, such as hospital-to-

community patient transitions. 

Conclusion 

Engaging hospitals on pay-for-performance was 

followed by a decrease in stroke and 

cholecystectomy readmissions. We did not find 

a change in pneumonia and general 

readmissions, regardless of hospital size. 

Including readmissions within P4P has the 

potential to improve patient outcomes and 

system efficiency. Encompassing all hospital 

visit types and capturing patient mortality would 

help mitigate unintended consequences. It is 

conceivable that the next generation of P4P may 

use a competing risk design, and exchange 

complex outcomes with processes known to 

favorably influence them.
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Supplement A 

Data development details 

The case definitions for each of the readmission measures specified the inclusion criteria (diagnosis and 

procedure codes), and exclusion criteria (cardiac catheterization, lithotripsy, renal dialysis, chemotherapy, 

radiotherapy, malignancy, obstetric cases, motor vehicle accidents, blood transfusion, palliative care and 

transfer/same-day cases).  

Since the data was provided with an annual timeframe by the MoPH, admissions in December had been 

artificially limited to an end-of-year discharge date. The calculation of monthly readmissions was 

therefore made for 11 months per year (January to November), including December cases only for 

identifying readmissions, and not for index hospitalization (i.e. for the numerator, not the denominator). 

This allowed the time opportunity for November cases to be readmitted in December.   

ARIMA models description 

ARIMA models include three components. An AutoRegressive (AR) component that indicates that an 

outcome variable is dependent on the previous values of this same term, and a stochastic term 

(randomness). A Moving Average (MA) component represents the influence of past error terms on the 

current error term; this is not to be confused with moving average of an outcome variable). In essence, an 

AR process remembers past realizations, while an MA process remembers past shocks. The Integrated (I) 

component indicates a transformation (integration) function which may be used to normalize the time 

series. The combination of these three components forms an ARIMA model.  

All models require that the data be stationary. Where normality is violated (i.e. non-stationary), a 

normalization transformation of the data is necessary, to meet the underlying model assumptions. This 

pre-requisite is essential, because the analytical mechanism requires that a time series process operate 

identically in the future as it has in the past.  
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Supplement B 

Table 6: Hospitals with readmissions, by hospital size, 2011-2019. 

 

Condition Size 2011 2012 2013 2014 2015 2016 2017 2018 2019 

General cases 

<50 beds 40 40 44 48 48 51 51 55 53 

50-100 beds 54 55 53 54 55 54 56 56 55 

101-200 beds 28 28 28 28 28 28 28 28 28 

>200 beds 8 8 8 8 8 8 8 8 8 

Total 130 131 133 138 139 141 143 147 144 

                      

Pneumonia 

<50 beds 19 26 24 27 28 30 28 27 30 

50-100 beds 31 33 36 37 36 37 33 38 40 

101-200 beds 20 19 21 22 19 20 21 22 21 

>200 beds 5 5 5 6 6 6 4 6 5 

Total 75 83 86 92 89 93 86 93 96 

                      

Cholecystectomy 

<50 beds 11 8 14 13 12 16 10 8 13 

50-100 beds 17 23 25 18 21 15 24 14 18 

101-200 beds 9 12 13 15 12 12 13 11 7 

>200 beds 4 2 1 4 3 2 2 2 2 

Total 41 45 53 50 48 45 49 35 40 

                      

Stroke 

<50 beds 5 6 11 10 9 7 8 19 8 

50-100 beds 22 22 25 20 20 25 25 22 22 

101-200 beds 13 16 13 12 12 11 9 11 12 

>200 beds 4 1 3 3 4 3 1 2 4 

Total 44 45 52 45 45 46 43 54 46 

 

  



18 
 

Supplement C 

Diagnostic plots used in the analytical process are included below, using general readmissions data. This 

includes autocorrelation and partial autocorrelation plots of dependent variable and of residuals; kernel 

density plot; P-P plot and Q-Q plot; scatterplot of residuals and time period; and scatterplot of residuals 

and model dependent variable. 
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Abstract

Background

Patient perspectives have received increasing importance within health systems over the

past four decades. Measures of patient experience and satisfaction are commonly used.

However, these measures do not capture all the information that is available through engag-

ing with patients. An improved understanding of the various types of patient perspectives

and the distinctions between them is needed. The lack of such knowledge limits the useful-

ness of including patient perspectives as components within pay-for-performance initiatives.

This study aimed to explore patient perspectives on hospital care in Lebanon. It also aimed

to contribute insights that may improve the national pay-for-performance initiative and to the

knowledge on engaging patients towards person-centered health systems.

Methods

We conducted a qualitative study using focus group discussions with persons recently dis-

charged after hospitalization under the coverage of the Lebanese Ministry of Public Health.

This study was implemented in 2017 and involved 42 participants across eight focus groups.

Qualitative content analysis was used to analyze the information provided by participants.

Results

Five overall themes supported by 17 categories were identified, capturing the meaning of

the participants’ perspectives: health is everything; being turned into second class citizens;

money and personal connections make all the difference; wanting to be treated with dignity

and respect; and tolerating letdown, for the sake of right treatment. The most frequently pri-

oritized statement in a ranking exercise regarding patient satisfaction was regular contact

with the patient’s doctor.
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Conclusions

Patient perspectives include more than what is traditionally incorporated in measures of

patient satisfaction and experience. Patient valuing of health and their perceptions on each

of the health system, and access and quality of care should also be taken into account. Hos-

pital pay-for-performance initiatives can be made more responsive through a broader con-

sideration of these perspectives. More broadly, health systems would benefit from wider

engagement of patients. We propose a framework relating patient perspectives to value-

based healthcare and health system performance.

Introduction

Understanding how people perceive healthcare is important for improving people’s own well-

being, as well as health system quality and effectiveness. Perceptions may involve a wide spec-

trum of interactions with healthcare, such as pre-hospitalization preparations to hospital dis-

charge. People’s perceptions may be influenced by prior direct or indirect healthcare

interactions, their personal perceptions of health, their expectations, as well as the overall

health system and social context.

The perspective of patients within health systems has increasingly been recognized over the

past four decades. This is exemplified by several landmark reports, though the translation into

action has been gradual. Griffith’s Report in 1983 urged the inclusion of public opinion and

perception of healthcare for the UK National Health Service reforms [1]. In 2001, the US Insti-

tute of Medicine (IOM) highlighted patient-centeredness as one of the six dimensions of qual-

ity of care. In 2018, the IOM also called for an expansion towards person-centeredness,

whereby the care provided is “respectful of and responsive to individual preferences, needs

and values” [2, 3].

At the 69th World Health Assembly (2016) member states adopted the Framework on Inte-

grated People-centered Health Services, whose vision emphasized the patients’ role in defining

their needs and co-producing health services [4]. A 2018 joint report by the World Health

Organization, World Bank and the Organisation for Economic Co-operation and Develop-

ment (OECD) called patient-centeredness the core of quality, and called for the engagement of

people and communities in service design, delivery and assessment [5]. Indeed, patient-cen-

teredness has also been called “the doorway to all qualities”, not merely one dimension among

others [6]. Moreover, the patient perspective has also been included as the personal value pillar

in a re-definition of value-based healthcare [7]. Altogether, these developments represent a

modern-day return to a fundamental aspect of early Hippocratic medicine: accompanying the

patient and meeting their individual goals.

Understanding the patient’s perspective is an essential precursor to patient-centeredness.

Improved understanding helps in ensuring that they can be “full partners in the service deliv-

ery design and governance and in improving their own health” [8]. Patient perspectives have

been most commonly addressed through measures of patient experience and satisfaction.

Patient experience and satisfaction are both recognized as multi-dimensional, but are ambigu-

ous and under-theorized [9]. They also do not capture all the information available from

engaging patients, such as the value patients attach to health. Therefore, despite their wide

application patient perspectives are not well understood.

One application of patient perspectives has been as a component within pay-for-perfor-

mance (P4P) initiatives, which have become widespread in healthcare over the past two

decades. The earliest national initiatives were launched in the United Kingdom (UK) and the
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United States (US). In the UK, the Quality and Outcomes Framework incentivized the mea-

surement of patient satisfaction by practitioners [10]. In the US, a national survey by the Cen-

ters for Medicare and Medicaid Services is used to capture the patients’ perspective on care

received, and since 2012 the results are linked to incentive payments within the Hospital

Value-Based Purchasing program [11].

The largest sub-national P4P initiative preceding those in the UK and US was that in the

state of São Paulo, Brazil, which created Social Organizations in Health (OSS) in 1998 to man-

age hospitals [12]. The OSS model included a patient satisfaction component (complaints and

completion of satisfaction surveys) for the performance component used to set global hospital

budgets, alongside volume targets.

There is a need for greater clarity on the different types of patient perspectives available, as

well as on the distinction between them. The lack of such knowledge limits the usefulness of

patient perspectives in pay-for-performance initiatives, potentially leading to unintended con-

sequences [9]. More broadly, it also impedes the movement towards person-centered health

systems.

In Lebanon, patient satisfaction and experience measures have been included in the hos-

pital P4P initiative since 2014, which is used for setting hospital reimbursement tiers by the

Ministry of Public Health (MoPH) [13]. In 2019, these measures comprised a fifth of the

total performance score set by the MoPH. The inclusion and weight given to this was

intended to represent the ministry’s commitment to capturing patients’ perspectives, and

incentivize hospitals to improve their performance. However, considering the aforemen-

tioned limitations of patient experience and satisfaction, it is unknown to what extent this

represents patients’ true perspectives. Studying how patients experience and perceive hos-

pital care in Lebanon would contribute to the overall knowledge on engaging patients

towards person-centered health systems, and help improve P4P design and identification of

impacts.

The aim of this study was to explore how people with experience of being hospitalized per-

ceive the healthcare, focusing on health perceptions, access to care, experiences of hospitaliza-

tion and satisfaction of care. It also aimed to contribute insights that may improve the design

and effectiveness of the national pay-for-performance initiative, and to the broader under-

standing of engaging patients towards person-centered health systems.

Methods

Overall study design

A qualitative approach was used, since it allows us to gather information directly from the per-

spective of patients, on a topic that is not well understood [14]. It is based on constructivist

view on science, where knowledge is developed in the interaction between the researcher and

the informants and where inductive reasoning is central for developing the analysis. Qualita-

tive methods therefore allow a deeper understanding of patients’ perspectives, and would not

have the limitations associated with structured questions that are characteristic of quantitative

surveys [15].

FGDs were chosen, because we were interested in a wide range of views and experiences,

and to encourage discussion and explanation of issues. It limits the influence of an interviewer

on a respondent’s comments, and allows for more spontaneous issues to arise [16]. FGDs rely

on the interaction among group participants to encourage information generation on percep-

tions, attitudes and beliefs, while also allowing a facilitator to probe further when required

[16]. This study is reported in accordance with the Standards for Reporting Qualitative

Research (SRQR) [17].
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Study setting

This study was undertaken in Lebanon, an Eastern Mediterranean country with a population

of about 6.8 million people, including about 2 million refugees (most of whom are due to the

conflict in neighboring Syria). About 52% of Lebanese citizens lack formal health insurance

and are therefore under the coverage of the MoPH for hospitalization services. The MoPH

contracts with public and private hospitals throughout the country to provide hospitalization

services for its beneficiaries. Hospitals are reimbursed by the MoPH for 85% of the hospitaliza-

tion bill, and 15% remaining as patient co-payment.

Study population and sampling

We used a sample of adult persons who had been hospitalized (and discharged) under MoPH

coverage of the Ministry of Public Health (MoPH) during the preceding 3 months. Persons

covered by the MoPH are typically comprised of the poorest or most disadvantaged stratum,

as opposed to those having health coverage from other payers (e.g. employees, students, police,

army) [13]. The purposive sampling aimed for a maximum variation of experiences in this tar-

get group by including both men and women from different age groups and from different

geographic areas. To reach the target group we used a national database which includes per-

sons from all regions and hospitals (public and private) which had been hospitalized under the

MoPH coverage (comprising about 230,000 hospitalizations per year. Since we did not have

specific knowledge about participants, we considered that a random sampling would allow

achieving the purposive maximum variation sought for. A computer command was run on the

hospitalization database SQL server to develop a list of 500 potential participants, using simple

random sampling. Using this list, potential participants were contacted in their sequential

order via telephone until we had a broad variation of men and women across a range of ages,

residing in different types of regions, to participate in the FGDs.

The final sample involved 42 participants (22 men, 20 women) with a median age of 49

years (range: 25–65 years; see Table 1). All participants belonged to the least privileged half of

the citizen population, having lacked formal health insurance. About 21% of persons contacted

by telephone accepted the invitation and participated in the discussions. The main reason

given for declining participation was due to persons being on vacation, or having other

engagements. All participants had had several instances of interaction with healthcare (includ-

ing at least one hospitalization, by design).

Discussion guide and pile-sorting statements

A discussion guide was developed using open-ended questions, to support the facilitation of

the discussions. Based on our reading of the literature and discussion within our research

Table 1. Focus group discussion characteristics.

FGD # Duration (min) Participants, n Sex

1 65 7 Men

2 37 3 Women

3 64 4 Women

4 57 4 Men

5 58 4 Men

6 59 5 Women

7 82 8 Women

8 79 7 Men

https://doi.org/10.1371/journal.pone.0280665.t001
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team, we developed the following themes for the key questions: the meaning of health; descrip-

tion of local healthcare; characteristics of services received; description of ‘good’ and of ‘bad’

hospital stays; information needed upon hospital admission; and factors that would make a

person revisit a hospital. A pilot FGD was held in March 2017, to test the discussion guide.

The pilot included eight men as participants. The discussion guide was subsequently revised

for greater clarity of questions and terms, based on the pilot results. Pilot participants were

selected using the same process as that subsequently used for the eight FGDs, but limited to

the Beirut region.

To increase our understanding of how patients prioritized different factors regarding their

hospitalization, we also prepared a structured pile-sorting exercise. The pile sort is a method

that has been used since the 1960s across different fields to investigate how people classify

items, and may be considered a combination of quantitative and qualitative techniques [18–

20]. One example involves asking participants to sort statements about a phenomenon of

interest in piles of more versus less important [21]. In this study, the statements were devel-

oped based on our assumptions of what factors may affect the satisfaction and experience of

patients, and also using existing literature and survey tools, including patient satisfaction

dimensions and items of the US Hospital Consumer Assessment of Healthcare Providers and

Systems (HCAHPS) [22, 23]. The pile sorting exercise was held after the conclusion of the

FGDs. Participants were asked to sort 16 statements into two piles (more versus less impor-

tant). These included topics such as the importance of regular contact with personnel, hospital

organization, cleanliness, communication, pain and privacy. One participant was supported

by a research assistant who privately read the statements to them, due to being illiterate.

Data collection

The FGDs were held between July and September 2017. The groups were arranged separately

for men and women since we assumed that this would create a more open discussion climate.

Variability in group size was largely due to some cancellations and rescheduling of participants

in the period preceding the discussions. They were all held in a private room at the MoPH

headquarters in Beirut. Following an introduction to the study, all participants were asked to

provide oral consent and agreed to be audio-recorded using a digital recording device.

The first author (JK) was the discussion facilitator, while two research assistants (AH, EB)

noted the group layout and assessed interactions but they did not participate in the discus-

sions. The first author (JK) introduced himself to participants as being involved in the hospital

pay-for-performance initiative, which was a collaboration between the MoPH, the American

University of Beirut and Lund University. The discussions involved exploring the six thematic

areas, with probing questions used to clarify statements or explore them in more depth. The

median duration of discussions was 62 minutes (range: 37–82 minutes; see Table 1). Notes

were taken both during and after each FGD. These notes were continuously discussed within

the data collection team to inform the next FGD and the forthcoming analysis.

No material or financial compensation was given to participants, but all were offered com-

plimentary transport by taxi from their residence to the discussion site and back, and snack

refreshments after the FGDs had ended.

Data analysis

The recordings were transcribed and translated from Lebanese Arabic to English verbatim

(AH, EB). During the transcription process participant names and other personal identifiers

(e.g. residence) were removed. Accuracy and sense-making of the transcription was iteratively

assessed by the two research assistants and the facilitator.
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Qualitative content analysis based on Graneheim & Lundman (2004) was used. The unit of

analysis was the focus group discussion transcripts. All transcripts were read several times

before coding was begun, to increase the understanding of the issues raised, as well as their

depth and breadth. Statements were maintained uncondensed, and then labelled with codes.

The statements were analyzed in relation to the specific research questions that also formed

the basis for the content areas. Codes sharing communalities were used to construct categories

based on expressed and explicit (manifest) meaning. The latent meaning of categories was sub-

sequently used to develop themes. An example of the analytical process is found in Table 2.

NVivo 12.0 software was used to support the coding procedure.

Trustworthiness and methodological considerations

The ‘trustworthiness’ of our research was based on careful consideration of data credibility,

dependability and transferability [24].

Credibility was improved by selecting a maximum variation of persons who had been

recently discharged followed hospitalization under MoPH coverage. This sample purposefully

included men and women, from different age groups and representing both rural and urban

areas. Credibility was further enhanced by the first author (and moderator) having had experi-

ence with the MoPH in patient satisfaction and its P4P initiative. In addition, the moderator

and research assistants (AH, EB) held debriefing sessions following each FGD [14]. The

MoPH was not involved in the analysis of the data developed.

Dependability was improved by using a discussion guide, which ensured core questions

were addressed, while allowing discussions to differently explore further topics.

To facilitate transferability, we have described the context of the study, the selection of par-

ticipants and their general background, as well as the data collection and analytical process.

We also made wide use of quotations where deemed appropriate. It is thus up to the readers to

assess the relevance of the results in other settings.

Ethical considerations

The research protocol approval was granted by the Institutional Review Board (IRB) at the

American University of Beirut (ID: FHS.FE.21). All participants were given oral information

at the initial telephone invitation (by AH, EB) and again on-site at the introduction to the

FGDs (by JK). This information included the purpose of the study; the fully voluntary nature

of their participation and right of refusal; that the decision/participation would not be

Table 2. An example from the analysis process, moving from text, to code and category.

Text Code Category

You have nothing even if you don’t have health, even if you

own the whole world. (FGD1-P5)

Without health we have

nothing

More important than

money or wealth

Briefly, health is the whole life, who does not have good health,

has nothing because the sick person is always depressed.

(FGD3-P1)

Without health we have

nothing

Health is everything, if you have all the money in the world but

you have poor health, it means you are poor and you own

nothing. (FGD2-P3)

Health is more

important than money

At the end you give priority to health over other needs, this is

how I think, for example I buy anything cheap, but I don’t buy

a cheap medicine to save money, and same for the doctor [. . .]

a person should be frugal on everything except on his health,

this is how I think [. . .]. (FGD3-P3)

Being frugal except with

your health

https://doi.org/10.1371/journal.pone.0280665.t002

PLOS ONE Exploring patient perspectives: An inquiry into healthcare perceptions, experiences & satisfaction in Lebanon

PLOS ONE | https://doi.org/10.1371/journal.pone.0280665 August 17, 2023 6 / 24



associated with or affect their MoPH coverage in any manner; that all material would be han-

dled confidentially; and no results would be presented allowing participant identification. Par-

ticipants were given the choice to allow the discussions to be audio-recorded or not (all

accepted recording). Participants were also asked to respect that “what’s said in the group stays

in the group”, since the researcher could only promise confidentiality on behalf of the research

group.

Results

The analysis resulted in five overall themes reflecting the underlying meaning of the discus-

sions, supported by 17 categories giving the more manifest level of the interpretation. The

overall results are presented in Fig 1 in relation to five content areas, based on the focus of the

study. The first theme “Health is everything” indicates the high value that participants put on

health. The second theme “Being turned into second class citizens” illustrates the inequity par-

ticipants perceived that characterized the health system in general, while “Money and personal

connections (wasta) make all the difference” specifies how this inequity is manifested in the

actual access to healthcare access. The fourth theme “Wanting to be treated with dignity and

respect” relates directly to what participants value most when assessing hospital care while the

fifth theme “Tolerating letdown, for the sake of right treatment” implies what takes ultimately

precedence is the medical results.

The section below presents the themes as headings in bold, while categories are in italics in

the running text. Where relevant, quotes are included in italics, to support the analysis using

the participants’ own words.

Fig 1. Overview of the main findings including content areas, categories and themes.

https://doi.org/10.1371/journal.pone.0280665.g001
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Theme 1: Health is everything

This theme illustrates the valuing of health. Participants described health as everything,

more important than anything else in life. Health was portrayed as more important than

money or wealth, and they would exchange anything they own to regain their health. Health

formed the crucial foundation for life. It was also considered a priority above other goods or

services, whereby one may be frugal with other items, but not with health services or

medications.

“Health is literally all life, if you don’t have health you don’t have a life; that’s it. Regardless of
what your disease is, even if you only have headache, this is pain, and no one feels the pain
except the patient himself.”

(FGD1 Men-P3)

“You give priority to health over other needs, this is how I think, for example I buy anything
cheap, but I don’t buy a cheap medicine to save money, and same for the doctor.”

(FGD3, Women-P3)

Being healthy was not only for one’s own self, but was also important to be able to fulfill

one’s role in the family and in the community. This meant supporting those dependent on

you, and as a means of survival to be able to work and provide.

“Health is everything, I am a carpenter and I am paid on a daily basis, I have stopped working
since a month and a half. Health is the basis of our existence, if we are not healthy we cannot
work or do anything else.”

(FGD4 Men-P3)

Participants valued not only physical health, but also psychological and emotional well-

being, which are important wherever a person is, be it their workplace or with their family. If

you are not healthy, you also lose self-confidence. Although very important, health was also

often neglected, as people get busied by other things in life and forget to take care of them-

selves, until they need a hospital.

“A person runs and endures, endures, endures and endures, and when time comes to relax, he
finds himself unproductive because of his health, or could not anymore live the way he
expected to live.”

(FGD1 Men-P4)

Theme 2: Being turned into second-class citizens

This theme relates to how the health system is perceived. Participants described how they

felt like second-class citizens in their own country. Participants recognized that “some hos-

pitals are not for us”. Some attributed this to which hospitals they had access to, while oth-

ers perceived they were taken advantage of by hospitals, due to their educational status. They

also reported that very often the first question they would be asked at the emergency room

was whether they are under the coverage of private insurance or the NSSF. Participants rec-

ognized that those with greater financial means had much better access to healthcare than

the poor.
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“The hospitals in Lebanon are classified into classes, if you tell someone you are going to [well-
known hospital X], they tell you ‘this is not for you’; this is the way they reply.”

(FGD1 Men-P1)

Participants felt neglected by the state, with citizens under the coverage of other payers

(non-MoPH) having better healthcare access and services. They highlighted such preferential

behavior particularly being given to those covered by the NSSF and private insurance. This

was perceived from the first moment of interaction between patients and hospitals; usually the

hospital admission desk, but even at the emergency rooms.

“My parents are old and don’t have NSSF nor insurance. [My father was ill and] the hospital
asked for 650 USD, and I don’t have money. I borrowed the money from someone. This is how
we live in Lebanon.”

(FGD8 Men-P6)

“Whenever any patient arrives to a hospital, he must be admitted to the ER, but the first ques-
tion they ask you is: are you insured? Covered by NSSF? Army? If you have any of these they
admit you, if you tell them you are a normal citizen they keep you on the stretcher.”

(FGD1 Men-P4)

A common perception was that hospitals had less respect for patients covered by the

MoPH, as well as the ministry itself. They described the ministry as being weak, and they

shared the excuses they would be given by hospitals for refusing hospitalizations, such as no

beds being available. Participants thought that the MoPH should more strongly advocate for

and safeguard the rights of the poor, and “make us feel that we are human beings”. They also

wanted to see the ministry actively evaluate and regulate hospitals and primary care centers.

This included investigating how some wealthy persons are reportedly receiving services under

MoPH coverage, while some of the poor do not. While most participants did not have com-

plaints regarding MoPH requirements for hospitalization or treatment, some participants con-

sidered themselves unfairly disadvantaged. Participants recognized the adverse role of what

they considered was excessive bureaucracy, such as needing to travel to different locations to

receive approvals for certain procedures (e.g. to the MoPH headquarters).

“If you want to benefit this country you need to think of cutting down on the processes; the
current way is very tiring.”

(FGD4 Men-P4)

Participants reported seeing public hospitals neglected and having limited resources

devoted to them. This neglect was translated into worse services and patients being treated

with less dignity and respect than those going to private hospitals. They considered that public

hospitals have a major role in supporting the poor, yet their potential was ignored. This neglect

was also transferred to nurses, physicians and other staff at public hospitals.

P4: “If they improve the services of the public hospitals, there will be no need for private ones.
We have a public hospital which is the largest hospital in the Middle East [. . .], but you can-
not go there.”

Moderator: “Why?”
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P1: “Because you would die!”

P4: “First the treatment is very bad, and the cleanliness is worse!”

(FGD3Women)

Some participants proposed solutions to improve public hospitals. Some ideas shared

were: increasing funding of public hospitals, allocating the better/best doctors to public hos-

pitals (“we always follow the big names”), improving services, and accountability of hospital

directors. Participants often avoided primary care centers. They perceived these centers to

be under-staffed, and that patients had less time, and with less qualified doctors (compared

to private clinics). They recognized that healthcare staff at these centers were underpaid,

although they also have a duty because “there are also poor people who must be treated”

(FGD5 Men-P1).

Participants also said they found ‘outsiders’ being favored with faster and free treatment.

This referred to refugees with coverage from international non-governmental organizations

and agencies.

Theme 3: Money and personal connections make all the difference

This theme illustrates how participants perceived access to healthcare. Participants predomi-

nantly linked this closely with the ability to have a ‘wasta’ (‘who you know’/personal connec-

tion) or have enough money. Participants described that whatever the obstacles to access may

be, one who pays directly out-of-pocket or has a personal connection would solve them. Need-

ing a personal connection was recognized as a major factor in accessing healthcare, across the

services spectrum. This particularly included hospital admission and surgical operations, but

also medications for cancer and other chronic conditions.

Who you know was also important for healthcare institutions who are connected to politi-

cal or religious figures/authorities. Participants considered that this relation functioned in

both directions: for healthcare institutions to be secure from accountability, and for figures/

authorities to use their influence to facilitate coverage for patients at the healthcare

institutions.

P1: “There are connections and some people may be protected by others”

P3: “There are ‘wasayet’ [personal connections] all over the country”

[. . .]

P2: What is the relationship between hospitals and politics?

P1: I will tell you: ‘hospital X’ is for ‘politician A’, hospital Y’ is for ‘political party B’, hospital
Z is for ‘religious council C’”

(FGD2Women)

Another function of a personal connection was to decrease the hospital bill of patients,

through the connection with political or religious figures. Participants reported several

instances where their use of a personal connection for themselves or relatives resulted in a con-

siderable decrease in their hospital bill: “We have some connections and they got me 20% off”

(FGD8 Men-P1). Personal connections were also used to remedy perceived injustice or theft

by the hospital through its physicians or administrative personnel: “The papers were signed

after ‘wasta’ that the ministry can cover it” (FGD7 Women-P5). They also recognized that
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knowing a connection in the ministry gave them an advantage in confrontations with hospi-

tals. Also, in some instances, the treating physician was a friend of a patient, and they would

intervene with a personal connection on behalf of the patient to lower the bill.

While the use of personal connections was considered widespread, participants recognized

that this was a negative factor, although it was sometimes unavoidable to resort to. They

thought that the health ministry should support them against such practices, and that getting

rid of the use of personal connections everywhere would improve both hospital and the health

system.

“As long as a person wants to be admitted through ‘wasta’, the hospital will not work
properly.”

(FGD3Women-P3)

Not all examples of connections were perceived negatively. Living near healthcare institu-

tion sometimes gave a relation of familiarity between patients and personnel. Some partici-

pants reported having very positive interactions with personnel in local hospitals, many of

whom were either relatives or neighbors, or came from the same village or town. This was also

sometimes reflected in more trustful behavior regarding payment, for example by patients

being allowed to ‘pay later’, as they were known to the personnel. However, there were also the

fewer instances where a participant reported being taken advantage of by personnel who were

relatives or neighbors.

The financial cost of health services was a major concern for participants, specifically

affording to pay. This also affected the perception and behavior of participants towards

healthcare. Hospitals were perceived by participants to pursue money above all: “they want to

take as much money as they can from the patients” (FGD4 Men-P4). Patients who are able to

pay out-of-pocket would receive the best treatment, and sometimes they can only be hospital-

ized if they have the money.

“We ask God to stay healthy because we do not have money to pay for healthcare services.”

(FGD7Women-P2)

Money was seen as a solution to any problem encountered at hospitals, especially if one

lacked a personal connection. Patients reported that almost all problems occur either at admis-

sion or at the cashier. Sometimes hospitals would claim that no hospital beds are available, to

deny admission for those covered by the MoPH. Some participants suggested this was a decep-

tive practice to allow hospitals to retain more profitable patients covered by other payers, or to

compel MoPH-covered patients to pay out-of-pocket. One anticipatory approach mentioned

by a participant was to claim to pay out-of-pocket at their initial interaction with hospital per-

sonnel, but after confirming bed availability he would then seek health ministry coverage.

“[. . .] I told the nurse my mother is not the daughter of a minister or a president; I cannot pay
[out-of-pocket]. Then we took her to another hospital [. . .].”

(FGD3Women-P4)

Unaffordability led some patients to early hospital discharge or to forego medical tests. Par-

ticipants recognized this was harmful to their health, but they had no alternative that would

allow them to pay for these services. Some participants recounted a family member pretending

to be better to be discharged earlier, due to the mounting hospital bill. Others questioned the
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utility of doing medical diagnostic tests, reasoning that since they cannot afford treatment,

then it was better for their mental health not to know more about their illness. Some partici-

pants resorted to selling personal belongings to cover costs of medical tests and treatment, and

sometimes had to forego necessary medical testing for themselves or their children, for condi-

tions such as cancer and neurological illnesses.

“When I had breast cancer [. . .] I couldn’t do regular tests for checkup. I went through very
hard times to do the tests and get the treatment. I sold my wedding ring [to get treatment].
The ministry couldn’t cover all the expenses; I reached a very difficult situation.”

(FGD7Women-P1)

“My mother used to listen to the talk about money, and she’d indicate to want to leave the
hospital, pretending that she is feeling well, though she was in a bad condition.”

(FGD1 Men-P1)

Resorting to borrowing from family and relatives was often a necessary measure, when the

cost of healthcare was unaffordable for patients, despite the partial coverage by the MoPH.

Sometimes this also necessitated a personal connection. But recurring costs such as those for

chronic medications remained a burden. Participants emphasized that they have a right to

health, but they do not know how to realize these rights.

The unemployed were particularly vulnerable. Without a source of income, these persons

could not afford to pay for visits to doctors’ clinics (outpatient), not afford some of their medi-

cations for chronic conditions. The safety nets available for hospitalization (e.g. MoPH cover-

age) were not available for patient follow-up after leaving the hospital. The impact of

unaffordable healthcare costs was not limited to patients alone. Family members would be

actively engaged in collecting funds to cover hospitalization costs, as well as in gathering and

submitting administrative papers for coverage approvals. This sometimes meant skipping uni-

versity classes or work.

Risking theft when seeking healthcare was emphasized by participants. This was a major

concern affecting their perception of hospitals as well as health professionals. Although ser-

vices were often considered to be of good quality, the lack of information and transparency

over hospital bills contributed to a feeling of patient distrust towards hospitals; as though ‘they

were stealing from us’. Such practice took on different forms, and could involve different

actors. A common complaint from participants was of a doctor or nurse misinforming that a

procedure was not covered by the MoPH. Some participants also reported doctors soliciting

bribes for signing admission approval papers for patients.

“[. . .] Then we knew that the ministry does cover the surgery, although the doctor has told us
that it does not [. . .] my father stopped the cheque [. . .] The papers were signed after ‘wasta’
[. . .] The doctor had lied to us; why did he do that?”

(FGD7Women-P5)

Participants noted that it was common to be asked by hospitals or physicians for payment

above the MoPH pre-defined co-payment amount, sometimes by several times more. How-

ever, many were unaware that this was an illegal practice according to the contracting terms

between the ministry and hospitals. In some instances, over-charging on co-payment was not

hidden from patients, and hospitals or doctors attempted to justify this. Participants recog-

nized that not all doctors are the same. Some were more helpful than others, in informing
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patients of their rights under MoPH coverage and encouraging them to stand up for their

rights. Also, some participants were surprised by the large differences in the cost of some surgi-

cal procedures between comparable hospitals, which they considered a signal of over-charging.

Other participants noted instances where their copayment was high enough to cover most or

all of a surgical procedure’s cost.

“The nurse did not tell me that I have to do endoscopy and that it is covered by the ministry. I
did not know that, so I paid out of pocket 900 USD the first time. So when I went inside, the
doctor told me that we have to the endoscopy, so I did it [. . .] the whole story is that they were
not committed to the prices of the ministry. They said that the ministry reserves something
and the hospital spends something else [. . .].”

(FGD1 Men-P6)

“I didn’t have any problem with the process at the ministry, but they wanted me to pay 3500
USD at the hospital. We disagreed with them, even the physician disagreed with such pay-
ment, then they decreased the amount to 2500 USD [after the doctor spoke to the hospital].”

(FGD4 Men-P3)

Some participants reported not being informed of costly tests or procedures in a timely

manner. Once hospitalized, patients would find these services unaffordable. A common

response of hospital personnel in such instances was that the MoPH reimbursement to hospi-

tals was insufficient to cover hospital costs.

Insufficient information regarding payment meant that patients had a weaker role in their

interaction with hospitals. Participants were aware that they were the weaker of the three par-

ties involved (MoPH and hospitals being the other two), and that they would sometimes bear

the burden of mistakes made by the hospital. In some instances, this resulted in patients being

over-charged. They were also aware of some of the limitations regarding hospital reimburse-

ment from the MoPH. A downstream impact of these may be further over-charging on patient

co-payments.

“Every patient admitted under the ministry’s coverage doesn’t know how much they are
expected to pay [. . .]. The ministry delays its payments to hospitals, so [hospitals] want to ben-
efit from another source.”

(FGD4 Men-P3)

Some participants noted that the actual payment and invoice amounts can differ, but they

would be obliged to accept it to receive treatment. In some instances when leaving the hospital-

participants would find themselves placed in an uncomfortable and embarrassing position by

hospital personnel requesting payment for tests or services they claimed were not covered by

the MoPH. Participants recognized the importance of speaking up about their challenges for

healthcare access, especially hospitalization and medication costs. While they appreciated hav-

ing coverage from the MoPH, it was far from sufficient for some.

Many participants also reported positive interactions with healthcare, whether with the

ministry or hospitals. They were surprised when all goes well, especially when the administra-

tive process for admission approval went smoothly; upon receiving coverage by the MoPH

(85%) for their hospitalization costs; as well during hospitalization. Participants did not have

to resort to neither a personal connection nor over-charges for their healthcare services in

these instances.
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Some participants reported being denied surgery or hospitalization under the coverage of

private insurance companies they were subscribed to, and then being surprised to have such

services under MoPH coverage. Such interactions affected the perception and trust of partici-

pants towards the MoPH. In some instances this was preceded by being let down due to exclu-

sions by private insurance. Although this resulted in positive perceptions towards the health

ministry, participants doubted they could rely on other ministries for delivering on other ser-

vices; “no one cares about us regarding other issues” (FGD7 Women-P5).

Theme 4: Wanting to be treated with dignity and respect

This theme portrays how patients perceive the quality of care received at hospitals, expressed

as wanting to be treated with dignity and respect, often implicitly but also explicitly. It also

illustrates how patients view the health profession in itself. Reflecting on their past experiences,

participants acknowledged both positive and negative interactions. These were not necessarily

tied to the bio-physical outcome of treatment, but they did have an impact on how participants

perceived hospitals.

Expecting empathy and compassion during their interactions with hospital personnel was

very important. This included the manner of communication between health professionals

and patients. The ease of obtaining admission approval and navigating administrative steps

once hospitalized were crucial. Negative interactions had strong impressions on patients and

their feelings of self-worth. They also had differing perceptions of private and public hospitals,

with the former being considered to treat patients with more dignity and respect.

“They are putting me in an endless circle, and ultimately I am not getting anything out of it.
How can I get admitted to a hospital with dignity?”

(FGD1 Men-P2)

“There is a huge difference between health services in public hospitals and private hospitals.
Private hospitals treat patients with dignity and respect, which you can’t see in public
hospitals.”

(FGD8 Men-P4)

When asked what factors result in a positive experience during a hospital stay participants

often referred to past interactions when healthcare personnel had been compassionate in their

behavior towards them, especially when they had been in pain. The positive demeanor and

care of nurses was particularly recalled by some participants.

Participants also recounted instances when doctors decreased patient co-payments (e.g.

changing hospitals, personal connection), which influenced their perception of their doctor as

a compassionate one. In one instance, a participant shared his story of being operated on and

followed up by a physician without being asked for any payment.

“[The doctor said I needed surgery] and he visited me in the morning, and noon, and night.
[. . .] He doesn’t take a Lira from me. He knew I am poor and suffering. I told him I’m a
farmer [. . .] He said ‘my brother, this is helping someone in need.’”

(FGD8 Men-P4)

Seeing health practitioners belonging to a profession of conscience was also an expression

of patients’ desire to be treated with dignity and respect. They considered that being humane

was the most important attribute of a doctor or nurse. Participants also noted that all
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personnel working in healthcare institutions should be bound by the purpose of the institu-

tion, which they regarded as to help those in need. This was also specified for administrative

personnel, including those in hospital admission and cashier roles.

“Humanity is the most important thing to be found at hospitals”

(FGD2Women-P1)

This also meant that the over-arching priority should be ensuring every person’s ability to

receive care, regardless of the ability to pay. This was considered as a fundamental right for

humans, despite many being deprived of it.

Participants were also expecting responsiveness from staff while hospitalized, and reported

both positive and negative experiences. There was understanding regarding the long working

hours and challenging conditions that hospital staff worked under, particularly for nurses.

Some suggested this to be a reason why responsiveness was sometimes lacking. More ‘difficult’

or demanding patients were also considered to be a challenge for staff. However, maintaining

patient-centeredness was considered a necessity.

“When the nurse is in this profession, he must be expecting what he will face, he must not get
annoyed and he must be patient. When the patient is at the hospital, he isn’t going to be faking
it, he will really be in pain. This is why he will be nagging; because no one nags for no reason.”

(FGD7Women-P5)

Staff responsiveness was particularly important when a patient was in pain, or needed aid

to use the toilet. The lack of responsiveness in such situations led to strongly negative experi-

ences by patients.

Participants highly valued the time personnel devoted to them. It was especially important to

have enough time with the doctor, in order to have a clear explanation of their medical condition

and treatment options, as well as to get responses to their questions. Doctors that did not make

time for their patients were perceived as unresponsive and arrogant, regardless of their reasons.

Moderator: “How would you differentiate between a good and humane doctor, and a bad
one?”

P4: “When he provides you with information, as I told you. Because my doctor’s clinic is so
busy, if I want to ask him a question he says ‘there is no need to know about these things, I
know about them’; this annoyed me.” [. . .]

P5: “The doctor is good when he gives you from his time, even though sometimes he is in a
rush, but he has to make you relaxed, to explain your condition to you.”

(FGD7Women)

It was also important to have a doctor you are comfortable with. Participants highlighted

the importance of having a doctor they could rely on. ‘Following the doctor’ was how partici-

pants largely explained their decision to visit or re-visit a hospital. This sometimes included sit-

uations where they were not comfortable with the hospital. Participants were aware that

countries would have a mix of better and worse doctors, and that none could be right or per-

fect all the time. They also acknowledged that chance also plays a role in whether you find a

good doctor or not, as well as the importance of hearing the recommendation of friends or rel-

atives before choosing a doctor.
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Needing clarity in the information provided by both hospitals and the MoPH was impor-

tant to participants. From hospitals, they expected more clarity on the treatment options and

how long their stay may be. They highlighted the need clearer information from both the

MoPH and hospitals regarding the amount for co-payment. More broadly, participants

wanted to be more aware of their rights through the MoPH, and thus more empowered to

defend themselves.

“The ministry must improve citizens’ awareness [. . .] We should know which hospitals we
cannot be admitted to, the services and benefits we can get [. . .] When we are aware, we can
fight for our rights.”

(FGD 7Women-P5)

Participants emphasized that information clarity is perhaps even more important in health

settings than in other (non-health) services since as a patient one is more vulnerable and

dependent on others.

More broadly, participants thought it was important to know which hospitals were better

performers; the location and medications accessible from medication dispensaries and pri-

mary care centers; and the cost (or co-payment) of surgical procedures under MoPH coverage.

Regarding the latter, participants found it illogical and a lapse of accountability that co-pay-

ments could not be pre-determined and committed to. Many were unaware of the difference

between a deposit receipt and their hospitalization bill, as well as their right to have a detailed

hospital bill. There was minimal information provided at discharge regarding their bill, most

of which was verbal, not written, with the exception of the receipt.

Cleanliness was an important issue for participants, particularly regarding toilets and bed-

sheets. For some, this was more important than the medical treatment. Participants described

some of their experiences and how they saw uncleanliness as an assault and as a danger to

themselves.

“I was worried of getting a virus there; the toilets are not clean, such things makes me worried
of getting an infection [. . .] hygiene and toilets are very important. I care about such things
more than treatment [. . .] cleanliness is the most important factor.”

(FGD7Women-P5)

Cleanliness was also something visible that patients sometimes directly associated with

quality of treatment. Participants mentioned cues they would use to assess cleanliness. These

included spotting spider webs on ceilings, and the frequency and timing of cleaning staff work.

Cleanliness left a strong impression of hospitals among participants; “you see and sense clean-

liness” (FGD4 Men-P3).

The responsiveness of nurses and cleaning staff after an incident was also important. Partic-

ipants with a positive experiences appreciated being attended to quickly, while others recalled

negative experiences after having to wait a few hours for a change of bedsheets soiled by their

surgical drainage.

“They treated me well [. . .] my legs were swollen and I couldn’t step on the floor; I couldn’t use
the toilet. They used to be next to me after one minute of ringing the bell to clean me up and
wash me."

(FGD5 Men-P3)
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Theme 5: Tolerating letdown, for the sake of right treatment

This theme illustrates what participants see it takes to improve one’s health status. They under-

scored that their purpose in being in a hospital was to get the right treatment, and that they

generally prioritized this above all else. This was also a major reason why a patient would con-

sider re-visiting a hospital. Some would accept being in a less-favored hospital, if it meant they

could ‘follow their doctor’ and get appropriately treated.

“If nurses have a disagreement, it would affect you [. . .] Sometimes nurses are very nice, it
depends on your chance [. . .] At the end we say it is fine and we thank God there is a hospital
that admits us.”

(FGD4 Men-P4)

Some participants noted that they tolerated some delays or behaviors, because they empa-

thized with healthcare personnel’s working conditions. Participants also suggested personnel

should have shorter working schedules and more rest time.

Getting the right treatment sometimes involved ignoring some of your rights. Participants

would sometimes be compelled to not voice their concerns or displeasure towards personnel,

because they did not want to compromise on their treatment outcomes. In some instances,

participants would try to overlook negative behaviors or incidents, and focus on having their

health status improved.

“I ignore lots of things, you can say that I ignore 40–50% of my rights, the most important
thing is to get the treatment.”

(FGD4 Men-P4)

Pile sorting exercise

When asked directly to rank the 16 pre-formulated statements on patient satisfaction, the

most frequently prioritized statement was regular contact with one’s doctor, with nearly all

participants considering this to be more important. This was followed by clear medication

and care instructions at discharge, room cleanliness, shared decision-making, and good

hospital organization (see Table 3). The least frequently prioritized statements were regard-

ing food, privacy and ability to discuss fears and anxieties. However, it was notable that

even these statements were still considered ‘more important’ by about half of the

participants.

Statements were similarly prioritized by women and men participants, with few exceptions.

Women more frequently considered it more important to be able to discuss any fears and anx-

ieties (13:8), and to have a clear receipt from the hospital (16:12). Men more frequently consid-

ered it more important to have regular contact with their nurse (16:11), and to receive pain

relief if in need (16:12).

The results of the sorting exercise reflected the wide range of factors that patients consider

important during their hospitalization and affects their satisfaction. This provided ‘patient sat-

isfaction’ as a sixth patient perspective, following the previously identified five perspectives.

The most prioritized statements related to issues that were commonly raised by participants

during the FGDs. Specifically, this applied across statements a to k. A notable exception to this

was having clear instructions at discharge (b), which suggests a missed opportunity to engage

discussion participants on this topic.
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Discussion

In this qualitative study, we explored patient perspectives on hospital care in Lebanon. All par-

ticipants had been recently discharged from a hospital under the insurance coverage of the

Ministry of Public Health, which typically includes the poorest or most disadvantaged stratum

of Lebanese. Our findings add to the limited international evidence base on patient perspec-

tives, and how patients can evaluate their care [25]. A key message of this research is that

patients appear to have a clear idea of what is needed to improve their healthcare access and

experience.

Summary of findings

Health was above everything and necessary for living and having a disease need not be accom-

panied by dis-ease, if well managed. The participants held the health profession as one of con-

science, where all its practitioners are held to a standard. Despite the prioritization of health,

they saw that being under the coverage of MoPH meant that they were turned into second-

class citizens and felt neglected by the State. They wanted to see more invested in public hospi-

tals, which they considered have been neglected, despite being a national cornerstone for sup-

porting the ill. The results also indicate that money and personal connections can overcome

any barriers to healthcare, and that this group of patients were vulnerable to over-charging of

co-payments. How to pay for one’s healthcare was a major concern, causing worry for finan-

cial debt.

Participants also described positive experiences with healthcare, which were accompanied

by feelings of surprise and even pride. This may reflect the wider resonance of negative experi-

ences and barriers in shaping public perception. Health practitioners and institutions are not

homogenous, and a patient may have the ‘good fortune’ to interact with those that are both

professional and humane. During hospitalization patients wanted to be treated with dignity

and respect. They expected personnel to be empathetic, compassionate and responsive to their

needs. Cleanliness was important in affecting patients’ perception of hospitals. They wanted to

have sufficient time with their doctors to better understand their health status and treatment.

Table 3. Results from the pile sorting (n = 42).

Item Statement More important Less important

a To have regular contact with my doctor 41 1

b To have clear medication and care instructions at discharge 36 6

c To be in a clean hospital room 35 7

d To be involved in any decision related to my health, and to have discussed the treatment plans 35 7

e To have a clear and efficient hospital admission process 34 8

f To be in a hospital that is well organized 33 9

g To be treated with dignity and respect 32 10

h To feel that communication is good and agreement among the medical personnel, regarding treatment plans 31 11

i To receive pain relief if I am in pain 28 14

j To be in a hospital with a good reputation 28 14

k To have a clear receipt from the hospital 28 14

l To have regular contact with my nurse 27 15

m To have all my questions and concerns addressed 23 19

n To have privacy during discussions with medical personnel 23 19

o To be able to discuss any fears and anxieties 21 21

p To have good quality food 15 27

https://doi.org/10.1371/journal.pone.0280665.t003
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Patients wanted to know their rights to be able to break down barriers to healthcare, particu-

larly knowing which services they were entitled to. They also wanted clearer information

regarding their hospitalization bill and co-payment. Patients also thought it was important to

know which are the better performing hospitals. Patients were sometimes let down, but they

tolerated much of this, including compromising on their rights. They did this for the sake of

getting treatment to improve their health.

Patients placed a distinctly high importance on the contact with their doctor, as well as hos-

pital cleanliness. A wide range of factors were important for patients’ hospital experience and

satisfaction. Some were considered more important than others, particularly having clear

information at discharge, room cleanliness and shared decision-making. Also, patients’ satis-

faction was not only determined by their interactions and surroundings, but also by their wor-

ries regarding payment.

How our findings relate to other studies

Many of our findings were in agreement with previous studies investigating what patients per-

ceived to matter to them. Patients want to be treated by health professionals who are humane,

informative, available and not money-driven [26–30].

The purpose of being hospitalized is to receive appropriate medical treatment or diagnosis.

Nevertheless, our findings suggest that other factors may be equally or more important to

some patients, such as having humane personnel and hospital cleanliness. This was not

unusual, considering reports such a 2018 England survey, which found that twice as many peo-

ple would prioritize compassion over medical outcome, than those who would not [31]. While

not detracting from the primacy of the medical outcome, this underlines the importance of

compassion.

The importance of responsiveness was not limited to patient perceptions alone. It has also

been linked to incidence of hospital-acquired infections, with poor responsiveness possibly

acting as a symptom of wider hospital problems [32]. Participants referred to particular posi-

tive or negative experiences repeatedly, often to respond to very different issues. This suggests

that discrete experiences can have a major role in shaping patient perceptions of both the hos-

pital and the overall health system. This was also in agreement with research supporting the

prominent impact of patient perceptions of care [33, 34].

Our study contributes towards untangling the patient experience from satisfaction. ‘Patient

satisfaction’ has been the predominant term used to encompass the patient’s perspective since

the 1970s, originating from consumerist theories as an analogue to ‘customer satisfaction’. In a

healthcare context, however, satisfaction has been challenging to define. Our findings suggest

that while satisfaction is important, it is a downstream result of other factors such as being

comfortable with all or most aspects of care. Fundamentally, satisfaction is an emotion that

refers to how patients feel. It is therefore not entirely explainable through objective reasoning.

Most theories that attempted to explain satisfaction revolved around the relation with expecta-

tion [35]. Nevertheless, it is important to note that expectancy theories were insufficient, and

expectation has been found to explain only a minor share of the variation in satisfaction

reports [35]. Therefore, satisfaction should not be used alone, as a solitary reductionist mea-

sure, while ignoring other patient perspectives.

Patient experience is a term often used interchangeably with patient satisfaction. However,

despite some overlap, the two terms are not the same. Patient experience may be defined as the

sum of all interactions that influence perceptions of patients. Our findings concur with other

research in that this usually reflects the perception of the quality of care experienced by the

patient [36]. Our findings also revealed that the patient experience also had a wider influence,
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such on perceptions regarding healthcare access or overall health system. What precisely is

included in perception of quality is less clear, but can be ascertained through the questions

included in different measurement tools.

How this may be useful for pay-for-performance

There are numerous tools designed to quantify the patient’s perception of quality in hospitals,

some of which have been used in different pay-for-performance initiatives. A few are considered

of high-quality, such as the Ethiopian Patient Experiences with Inpatient Care (I-PAHC), Indian

Patient Perceptions of Quality (PPQ), and the US Hospital Consumer Assessment of Healthcare

Providers and Systems (HCAHPS) [37]. Such tools are predominantly developed using expert

opinion, rather than being informed directly by patient perspectives. As such, to improve the

validity of these tools, it is important to use qualitative research conducted with patients them-

selves [30]. Quantitative and qualitative investigations are complementary. Although qualitative

investigations make comparisons and generalizations difficult, their strength lies in being based

on the patients’ own words [15]. Our research contributes information that may be used in

improving the validity of quantitative tools used to evaluate patient perspectives.

In the Lebanese context, the tool currently used by the MoPH for its P4P patient-related

component was a locally adapted and abbreviated version of the US HCAHPS. By design, this

focused predominantly on perception of quality. Our research identified issues that are partly

or entirely uncaptured by this tool. Some of these related to perception of quality (e.g. informa-

tion clarity), but also to other patient perspectives (e.g. risk of theft). It may therefore be useful

for the MoPH to consider revision of this tool to enhance its validity. We also note that a pre-

liminary analysis of this data was used to modify some items of the MoPH tool for the 2018

patient survey (e.g. time spent with personnel, discharge information). Our findings also sug-

gest several practical actions that can be undertaken to improve patient healthcare access and

experience, such as those relating to co-payment and over-charging.

More widely, our findings may also be useful towards developing a Lebanese patient-cen-

tered health system. The high value patients attach to health is not necessarily reflected in

national governance and spending. Though patients shared numerous positive experiences,

our findings suggest there is much space for development of the health system, particularly

towards supporting public hospitals and increased accountability of health institutions and

personnel. Healthcare cannot always deliver on cure, but it should also address wider patient

perspectives and not only health status. This is perhaps best expressed in the oft-cited apho-

rism adopted by the physician Edward Livingston Trudeau for the Saranac Lake sanatorium:

“to cure sometimes, to relieve often, to comfort always”.

How this relates to value-based care and health systems

We also sought to examine how patient perspectives relate to value-based care and person-cen-

tered health systems. We had identified six distinct but related patient perspectives. While

many health systems include some measures of perception of quality, others are largely uncap-

tured, namely the valuing of health, perception of access and perception of overall health sys-

tem. Some systems additionally measure health status, including functionality, often using

patient reported outcome measures. We note that these are absent at most Lebanese hospitals.

Given the absence of a framework to relate the six patient perspectives to health system per-

formance and value-based healthcare, we developed the framework shown in Fig 2. This uses

the value pillars recently proposed by the WHO EU Health Observatory and the European

Commission, together with the Kruk and Freedman framework for health systems perfor-

mance [7, 38, 39]. The content areas in Fig 1 link to the patient perspectives in Fig 2.
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Besides demonstrating the non-interchangeability of patient satisfaction and experience,

we also suggest this framework to clarify the current and potential role that patients can have

within health systems. Engaging with patients need not be limited to measurement of quality

(indirectly), satisfaction and health status. It may also involve assessing healthcare access and

the overall health system, thus contributing towards decreasing inequity within populations.

How patients value health is important to capture, as it relates to both accountability and par-

ticipation within a health system.

Value-based care has traditionally been focused on technical value (i.e. cost-effectiveness).

More recent initiatives have in addition proposed allocative, societal and personal values [7,

39]. These generally concern the equitable resource distribution within a population (allocative

value); the contribution of healthcare towards solidarity, connectedness and social cohesion

(societal value); and patient-centeredness (personal value). Relating these values to different

patient perspectives allows value-based programs (including pay-for-performance) to more

widely incentivize values including allocative and societal values which are largely

unaddressed.

Limitations

Participants shared a wide range of opinions, many of which was critical, as well as very per-

sonal stories. This suggests that they felt comfortable to speak freely. However, while some par-

ticipants did share critical opinions of the ministry, we cannot rule out potential impact of the

Fig 2. Relating patient perspectives to value-based care and health systems performance.

https://doi.org/10.1371/journal.pone.0280665.g002

PLOS ONE Exploring patient perspectives: An inquiry into healthcare perceptions, experiences & satisfaction in Lebanon

PLOS ONE | https://doi.org/10.1371/journal.pone.0280665 August 17, 2023 21 / 24



host location (MoPH headquarters). It is possible that some FGD participants influenced the

responses of fellow participants, for example by unintentionally inhibiting others from sharing

sensitive experiences or by expressing dominant opinions. Our study design, being qualitative

in nature, cannot be used to generalize broadly. However, our findings offer a range of issues

regarding patient perspectives, many of which are relevant for better engaging patients in Leb-

anon and elsewhere.

Conclusion

Patient perspectives include more than patient experience and satisfaction. In addition to tra-

ditional measures, patients may also be engaged in their valuing of health, and perceptions on

healthcare access and quality of care.

The drive towards patient or people-centered health systems should incorporate a wider

consideration of patient perspectives. Pay-for-performance initiatives can also be more

responsive and better align patient and provider interests by adopting a broader consideration

of patient perspectives.

This study specifically highlights the importance of health to people in Lebanon, and the

need to prioritize health services to match with people’s expectations. Patients want to be

treated with dignity and respect by hospitals throughout their healthcare journey. Addressing

inequity should include curbing the influence of personal connections and greater protection

against financial exploitation by providers. The standardization or unification of coverage

among healthcare payers would circumvent patients being turned into “second-class citizens”.

Hippocratic medicine was centered on accompanying the patient and meeting their indi-

vidual goals. Health systems aiming to return to this fundamental aspect should more widely

engage patients for their perspectives, and incorporate these perspectives within clinical prac-

tice and health system design.
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