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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. 
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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.    



43 

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 
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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. 
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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).  



83 

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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