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Abstract 

Value-based health care (VBHC) is a critical approach that ties physicians’ incentives to 

patient outcomes. Several high-income countries proved that VBHC improves overall 

patient outcomes without raising costs. However, lower- and middle-income countries 

(LMICs) are left behind due to barriers such as immature health financing systems and 

the lack of health information technology (HIT) infrastructure to collect information on 

costs and patient outcomes. The most practical starting point for LMICs is to develop a 

HIT system that collects reliable data on cost and patient outcomes to guide the 

transformation towards VBHC. This doctoral project demonstrates that a cloud-based 

electronic health record (EHR) is a feasible solution to collect data points required for 

VBHC, even in low-resource settings. Embedding components of VBHC into the EHR also 

reveals positive effects that extend beyond capturing data, such as inspiring teamwork 

between caregivers, encouraging positive doctor-patient relationships, and promoting 

excellent patient satisfaction. The outcome of this doctoral project helps to prove that HIT 

can be an enabler for VBHC in low resource settings. Hence, VBHC should be advocated 

as a key to improving outcomes and value to patients in LMICs just as it is in high-income 

countries, and providers should focus on HIT as a starting point to collect reliable data on 

cost and patient outcomes to start the journey towards VBHC. 
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Value-based health care takes the principle that has guided healthcare 

professionals throughout history – namely, doing their best for patients given 

the resources available (World Economic Forum 2017). 

 

Introduction 

There are many instances throughout history when physicians’ incentives have been tied 

to patient outcomes. One of the earliest written legal documents in the world, the Code of 

Hammurabi, written around 2000 B.C.E., stipulates that a doctor’s payment is 

conditional upon cure: 

 

If a physician has treated a man with a metal knife for a severe wound, and has 

cured the man, or has opened a man’s tumor with a metal knife and cured a man’s 

eye; then he shall receive ten shekels of silver (Warren 2008). 

 

Another instance that suggests physician remuneration was tied to patient satisfaction or 

outcomes occurred in ancient Greece where the accomplished physician Galen was 

chronicled receiving a payment higher than expected for accomplishing “more than he 

had promised” (Kudlien 1976). Perhaps the best example can be found during the Chinese 

Ming dynasty in the mid-1500s when records kept by the great physician, Li Shizhen, 

showed that physicians were paid only if their patients were kept healthy; in fact, they 

were required to pay the patient back if he or she fell sick again (Naik 2017).  
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As time went by, physicians’ remuneration became more loosely tied to outcomes. In 

1780, the Boston Medical Society recommended a fee structure that prevented physicians 

from undercutting each other. This bill also required that charges be made for all visits, 

with additional payment being made not for patient satisfaction or outcomes but drugs 

and procedures (Blumberg 1984). This is one of the earliest examples of a payment system 

called “fee-for-service,” where providers are reimbursed and rewarded based on the types 

and quantity of care provided instead of outcomes. Fee-for-service is widely practiced 

today and has become the most prevalent form of payment in health systems around the 

world.   

 

Undoubtedly, today’s health care is far better than in the past. Advances in medicine and 

public health have doubled the world’s average life expectancy from the 19th century to 

today (Roser 2019). People live longer with better health with almost universal access to 

health care in high-income countries and growing access in lower- and middle-income 

countries. However, fee-for-service systems, in which providers continue to be paid based 

on the quantity of care they provide, have resulted, in many cases, in the provision of 

unnecessary services, duplication of services, discontinuity of care, and rising health care 

costs globally. There are some estimates by reputable scholars that nearly one-third of all 

health care expenditures are spent on unnecessary treatments (Kaplan and Porter 2016; 

Lallemand 2012). Furthermore, across providers, there is wide variation in practice, costs, 

and outcomes for the treatment of the same disease for patients with very similar risk 

profiles even in the same region (Kuenen et al. 2015). 
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In response to this, there has been an effort to tie providers’ compensation to patient 

outcomes. This approach, called value-based health care, or VBHC, focuses on 

incentivizing physicians based on value, defined as the health outcome achieved per 

dollar of cost expended (Porter and Teisberg 2006). To put it in simple terms, the better 

the outcomes achieved at a lower cost, the higher the value.  A health care system where 

providers compete by offering the best value to patients is known as a value-based health 

care system (Porter and Lee 2013). Although no national health system has yet fully 

embraced VBHC, several providers within health systems that have adopted VBHC 

showed promising results by reducing cost, increasing efficiency and improving patient 

care (Lee et al. 2016; Porter and Teisberg 2009; Porter, Marks, and Landman 2014; Porter 

et al. 2012).  

 

Several transformations must occur in a health system for VBHC to reach its full potential 

in reducing health care costs without compromising outcomes. These occur at the 

individual patient level, provider level, and public policy level (World Economic Forum 

2017): 

 

Level 1: Individual patient – Patients are at the heart of VBHC. Two measurements 

occur at this level: health outcomes and cost. In a value-based health system, outcomes 

are measured continuously and systematically so that valuable information can be 

captured on “what works best” for patients with a particular condition given the available 

resources. The metrics and comparisons used to measure health outcomes also depend 

on the risk profile of each population segment. For example, all patients suffering from 



4 
 

uncomplicated primary hypertension comprise one population segment. The outcomes 

that matter to this population segment include keeping blood pressures within the normal 

range, preventing any related complications, and maintaining the ability to carry out daily 

physical activities as well as usual social roles (ICHOM 2019). All patients suffering from 

primary hypertension complicated with heart disease, on the other hand, comprise 

another population segment with another set of health outcomes metrics (such as 

preventing a heart attack).  

 

The second measurement that must occur concurrently is the cost required to deliver 

those outcomes across the full cycle of care (from screening to rehabilitation). For this, 

the first step is to develop a detailed process map of each activity in patient care delivery. 

During this step, every person involved in the care process identifies all the resources—

including time, supplies, and staff—required for each activity, which often reveals 

immediate opportunities to reduce cost and improve efficiency. Information about the 

resources needed for each activity in the care cycle is estimated to guide the measure of 

the total costs of that care cycle. One recommended method used to measure this cost is 

Time-Driven Activity-based Costing, or TDABC (Anderson and Kaplan 2019). 

 

The unit of analysis for comparing outcomes and the associated costs is based on the 

defined population segments. This allows fair comparisons to be made between providers 

to identify best clinical practices, reduce outcome variation, and develop increasingly 

effective and precise treatment protocols.  
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Level 2: Providers - At the provider level, four interrelated enablers support the value-

based delivery model: (1) health information technology; (2) benchmarking and research 

tools; (3) care organization; and (4) payment mechanisms (World Economic Forum 

2017). 

 

i. Health information technology – A health information technology system that 

enables value-based care would continuously capture and allow shared access of 

relevant clinical data, standardized outcomes measures, and accurate costing data 

related to patient care across the whole cycle, even if multiple provider 

organizations are involved (Feeley and Porter 2019).  

  

ii. Benchmarking and research tools - When continuous data are captured and 

shared, the resulting wealth of data is an invaluable asset for improving research 

and innovation in health care. Research for continuous value improvement and 

establishing appropriate benchmarks will help providers quickly identify the most 

effective treatment, the most important health outcomes that matter for patients, 

as well as the optimal costs of achieving the best outcomes. 

 

 

iii. Care organization – In a value-based health care system, care is organized around 

a patient’s condition or disease. This moves away from the traditional organization 

by medical specialty and towards integrated practice units (IPUs) where multi-

disciplinary teams of clinicians related to a specific medical condition are 
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organized as a common unit with joint responsibility to measure outcomes and 

cost as well as being accountable for them (Porter and Lee 2013).   

 

iv. Payment mechanism – The most appropriate payment mechanism that aligns 

with value-based care is a bundled payment that covers the full cycle of care plus a 

margin for the delivery of good outcomes (Kaplan and Porter 2016). Bundled 

payments encourage teamwork between members of IPUs. They share the same 

pool of resources but promote competition with other providers treating 

individuals with similar conditions based on quality and price. Furthermore, 

bundled payments reward providers for standardizing care pathways and 

eliminating ineffective and inefficient services or treatments that do nothing to 

improve outcomes (Kaplan and Porter 2016). 

 

Level 3: Public policy - Finally, a value-based system requires public policies and a 

legal and regulatory environment that support and accelerate the transition from a 

traditional fee-for-service system. One of the most important roles for policymakers is to 

require mandatory reporting of results as well as establishing an infrastructure that allows 

for the dissemination of those results. Of equal importance is the policy maker’s role in 

encouraging competition by reducing existing barriers to referrals such as those that 

require patients to pay more for “out-of-network” care or penalize physicians for making 

“out-of-network” referrals (Porter and Teisberg 2006). These changes would enable an 

almost free market where patients would be able to choose providers that are proven to 

provide the best value in treating their condition or disease. Only when all providers 
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measure and report results, when the information on results is made publicly available, 

and when patients’ choices of providers are not limited will VBHC unleash its full 

potential to drive down costs while maintaining excellent outcomes. 

 

When a health system is aligned with value, the problem of rising health care costs can 

potentially be curbed through several mechanisms: the first is through the elimination of 

inefficiencies and ineffective services or treatments; the second is by the encouragement 

of competition across providers based on quality and price when results are publicly 

available. Third, when patients have better information on outcomes when choosing a 

provider for their specific conditions, market forces can potentially drive costs down until 

the optimal cost to achieve good results becomes apparent.  

 

Today, many health systems in high-income countries are making significant progress in 

aligning themselves with the value agenda. However, the discussion and focus of these 

countries have mainly revolved around one enabler: the payment mechanism. Out of 151 

publications on VBHC by the Institute of Strategy and Competitiveness at Harvard 

Business School – one of the leading references for VBHC – 51 were related to payment 

mechanism, while only seven were on care reorganization, and only five were on health 

information technology (Institute for Strategy and Competitiveness 2020). This reflects 

the starting point in the VBHC journey for many high-income countries that, because they 

have more sophisticated health financing systems and better infrastructure for health 

information systems, can initiate the necessary payment reforms more quickly and easily. 
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The majority of payments for healthcare made in LMICs are in the form of out-of-pocket 

payments, and the second most common payor are governmental bodies such as a 

Ministry of Health (World Health Organization 2018). These governmental bodies, on the 

other hand, do not have enough data and information on cost and patient outcomes since 

budgetary constraints also hinder investments in sound health information systems that 

can collect reliable data. As a result, the focus on payment mechanisms for VBHC became 

a drawback for LMICs, as evidenced by research by the Economist Intelligence Unit 

(2016b) that shows LMICs are the slowest to adapt to VBHC approaches.  

 

LMICs can benefit tremendously from value-based approaches since budgetary 

constraints and inefficiencies are prevalent in their health systems. Unfortunately, 

because of these barriers, the push from providers to align their services with value-based 

approaches has been weak. This, sadly, perpetuates an increasing gap in the efficiency 

and effectiveness of patient care between high- and lower-income countries, a gap that 

has been steadily widening. 

 

Analytical Platform 

 

Current global landscape of VBHC  

The VBHC movement began in high-income countries. In the United States, it started 

with the initiation of the Medicare Improvements for Patients and Providers Act (MIPPA) 

in 2008 and the implementation of the Affordable Care Act (ACA) in 2010. In Europe, the 
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movement began after the 2007-08 global financial crisis as governments sought better 

ways to spend health care budgets more efficiently (Economist Intelligence Unit 2016b). 

In LMICs, however, the journey has only recently begun. An analysis of health systems of 

35 countries around the world by the Economist Intelligence Unit (2016a) revealed that 

the vast majority of LMICs had not adopted VBHC even though the problem of rising 

health care costs is universal across the globe. Some middle-income countries such as 

China are outpacing the rate of healthcare spending of higher-income countries, 

outgrowing the European Union by five times, and the United States by three times 

(World Economic Forum 2017). This proves that the urgency to transform health systems 

to adopt value-based approaches is not specific to high-income countries.  

 

Fortunately, pockets of success are beginning to show in LMICs. One of them is Narayana 

Health in India that specializes in heart surgery. Through economies of scale, production-

line concepts in surgery, and the robust use of information technology to promote 

efficiency and standardization across the network, they can provide low-cost treatments 

while maintaining excellent outcomes for patients. The average cost of open-heart surgery 

at Narayana is almost $100,000 less than the typical cost in the US, although patient 

outcomes are similar (Govindarajan and Ramamurti 2013). In Haiti, Partners in Health 

(PIH) has also begun experimenting with VBHC at Hôpital Universitaire de Mirebalais by 

implementing an IT system that enables the use of Time-Driven Activity-Based Costing 

(TDABC).  Using TDABC, PIH has been able to accurately measure the costs of obstetric 

care and breast cancer treatment over the full care cycle and make decisions based on 

those data to improve patient outcomes with the resources available (Kaplan, Mistry, and 
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Bertrand 2016). These examples show that VBHC is possible in LMICs and that limited 

resources can be a motivator, not a barrier. 

 

Despite these successes, the implementation of VBHC in LMICs remains primarily as 

discrete efforts by individual providers and is rarely discussed at the public policy level. 

While it is best to develop and implement the four VBHC enablers—health information 

technology, research tools, care organization, and payment—simultaneously, studies 

show that across the world, value-based approaches are being implemented 

incrementally and at varying speeds instead (Economist Intelligence Unit 2016a). This 

finding reflects the fact that the journey toward a value-based health care system is a long 

and complicated process that requires a complete re-thinking and re-structuring of 

decades-old policies and practices. Besides, each country has its own set of challenges and 

barriers that will only become apparent once the value agenda has been accepted. Hence, 

LMICs need to identify an essential starting point to begin the transformation. One 

critical starting point is aligning health information technology with VBHC; this will be 

explored in the next section. 

 

The value-based health information system 

Health information technology (HIT) stands out as the backbone of a VBHC system that 

other functions depend and build upon. Research tools and benchmarking depend on rich 

and meaningful data collected through an efficient HIT. Bundled payments depend on 

accurate costing data to calculate the optimal and most effective amount of 
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reimbursement for the treatment of a disease or condition across a full care cycle. As care 

delivery transforms from silos to integrated teams, and from discrete interventions to care 

cycles, HIT becomes even more important as clinicians from multiple sites must access 

the same database from various locations (Porter and Teisberg 2006). A value-enhancing 

HIT has six essential elements (Porter and Lee 2013; Feeley and Porter 2019): 

 

i. Centered around patients – Historically, HIT patient data are aggregated at the 

department level. A value-based HIT instead aggregates data around patients by 

following them across services, sites, and time, and across the full care cycle from 

screening to rehabilitation. 

 

ii. Gathers all types of data – Legacy HIT systems also gather types of data 

separately. For instance, billing, pharmacy, laboratory, and imaging data are 

collected and stored in separate systems. The difficulty arises when trying to gather 

all data that belongs to a single patient across his or her care cycle. Value-based 

HIT stores all types of data in a single database so that all members of IPUs have 

access to a comprehensive view of the patient’s care. 

 

 

iii. Accessible to all involved in care – For data to be centered around patients and for 

all types of data to be gathered in a single database, the HIT system must also be 

accessible by all parties that are involved in care, no matter where they are located. 
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iv. Uses standard data definitions – Terminology and classifications—from diagnosis 

name, treatment name and lab values in clinical care; to units, classification, and 

questionnaires used in measuring outcomes; to the classification of costs across 

the whole care cycle—all need to be standardized to be understood, exchanged and 

queried across the entire system. 

 

 

v. Condition/disease-specific template – VBHC requires interfaces that are adapted 

to the patient’s condition or disease. Templates can smooth workflow 

tremendously by simplifying entering and finding data, executing procedures, and 

ordering tests specific to the condition or disease being treated. 

 

vi. Easy to use - Often, HIT systems complicate rather than support integrated, 

multidisciplinary care. A HIT that tries to cater to all conditions will be 

overburdened with unnecessary buttons, forms, and clicks. The use of 

condition/disease-specific templates that pare down unnecessary steps is 

essential. VBHC-aligned HIT must also avoid having physicians input data that 

can be done by others. For example, data on outcomes may involve long 

questionnaires that are better off being administered to the patient by supporting 

staff before or after the consultation with physicians. 

 

The global landscape of HIT 

At the heart of HIT is the electronic health record (EHR), which captures data throughout 

the delivery of health care, including services provided inside the clinic, ward, operating 
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theatre, pharmacy, and laboratory. EHRs are in widespread use in high-income countries. 

In the US, legislation initiated in 2004 gradually moved providers to use EHRs in their 

practices. One of the most prominent was the “meaningful use program” that incentivized 

providers to adopt certified EHR technologies. By 2015, data from the program revealed 

more than 95% of hospitals and more than 75% of physicians in the United States were 

using EHRs (Feeley and Porter 2019).  

 

In LMICs, however, the adoption of EHRs has been slow, especially in low-resource 

settings. In places where providers have already adopted EHRs, they have been shown to 

improve equity and efficiency of care (Husein et al. 1993). This finding reflects the fact 

that patients benefit when information is readily available. Without it, providers must 

make decisions based on incomplete information, which often compromises care. 

However, although the benefit is clear, implementation is usually held back by the huge 

investment needed to install an EHR system. The most obvious cost is the one-time cost 

of moving from paper to EHRs, such as the cost of purchasing computers, installing a 

network system, as well as building and developing an IT department. However, another 

portion of the cost that hinders a lot of providers to adopt EHRs is the recurring cost of 

running and maintaining data-storage on large networked computers, known as servers.  

  

Today, as access to the Internet improves worldwide, “cloud-based servers” are 

increasingly used for data storage of EHRs. Cloud-servers are centralized computer 

systems maintained by third parties and accessed via the Internet.  Using cloud storage 

allows providers to avoid the costs of installing, running, and maintaining in-house 
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servers. Also, the cost of data storage in cloud-servers is only a fraction of the cost of 

owning an in-house server since the costs for installation and maintenance are no longer 

a factor. Cloud-server companies are also able to offer low prices to providers through 

economies of scale.  

 

Today, most LMICs are rapidly expanding Internet access for its citizens. Although fast 

Internet such as broadband and 4g networks are concentrated in cities, rural areas are 

also beginning to have access to slower Internet such as dial-up and 3g (Norris et al. 

2001). This development has enabled social media companies to dominate previously 

neglected markets with large populations (McCormick, 2015). Countries such as India 

and Indonesia rank among the top-three highest number of users of social media in the 

world despite having a large proportion of areas in the country that are rural (Clement 

2019; Wong 2019). This demonstrates that even slow Internet in low-resource settings 

can offer useful applications and proves an untapped potential for cloud-based EHRs in 

these areas. The stage of technological development today is ripe for the increased 

adaptation of EHRs in low-resource settings.  

 

When developed innovatively, cloud-based EHRs will be able to perform all the functions 

needed to enable value-based care. For example, because all the data that relates to 

patient care are stored in a central cloud-based server, the EHR does not need to be 

installed onto individual computers and can be accessed via the Internet by anyone 

involved in the cycle of care. The centralized database will also ensure the use of common 

terminology and classifications across all users. Data sharing for benchmarking and 
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research can also be captured, accessed, and analyzed in real-time. An exciting possibility 

from these real-time analytics is the capability to apply artificial intelligence to detect 

epidemics or side-effects of treatment as they occur and help regulators and policymakers 

to respond to them quickly; however, this is a development for the future, but it is within 

the realm of possibility for LMICs. 

 

Transforming a health care organization to one that fully embraces VBHC—including 

adapting to value-based HIT, reorganizing care, and redesigning the payment 

mechanism—is a very long process that is dependent on numerous external factors. This 

doctoral project and the subject of this doctoral thesis focuses on the first enabler of 

VBHC, which is HIT. The solution I propose is a cloud-based EHR that is tailored to 

enable VBHC in low-resource settings. This EHR innovation is designed to be affordable, 

fast, and lightweight in terms of both hardware and software, making it possible to run 

even on mobile devices in areas with low Internet connectivity.  As such, this EHR can 

provide the critical backbone needed to support the growth of VBHC in LMICs.  

 

Evidence has shown that implementation of EHRs in and of itself does not affect clinical 

outcomes, although it is effective in improving efficiency (Yanamadala et al. 2016; Walker 

2018). Hence, it is essential to highlight the value-enabling component of this EHR, which 

is expected to improve patient outcomes through consistent outcomes measurement. This 

EHR that is tailored to enable value-based care will be referred to throughout this doctoral 

project only as the “value-based EHR.” 
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Project Goals 

At the end of the doctoral project, the project goals would have been achieved if: 

1. A value-based EHR has been developed and successfully implemented for a 

healthcare provider in an LMIC. 

2. The healthcare provider uses the value-based EHR as intended – such as grouping 

visits into care cycles and capturing outcomes – consistently and without coercion. 

3. Data points required for VBHC, such as variable costs, timestamps, and outcomes 

for each care cycle, are captured for at least 30 patients (this number of patients 

was chosen based on the estimation that it would take one day to properly follow a 

patient’s care process. A one month period was chosen for the data collection 

process assuming earlier months of this doctoral project were spent installing the 

value-based EHR and training users). 

4. The healthcare provider has a basic understanding of VBHC, such as 

understanding the concept of care cycles and patient-centered outcomes, 

appreciating the variations in practice for certain health conditions, as well as 

recognizing the cost and outcomes that arise from these variations. 

 

Successfully meeting the goals above help prove that the foundation of VBHC can be 

implemented in low-resource settings, and a well-designed HIT can enable that 

implementation. 
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Framework for Change 

The framework for change for this doctoral project is adapted from ‘Framework for EHR 

Adoption Attitudes’ by Morton & Wiedenbeck (2009). The framework hypothesized that 

physician acceptance of EHRs depends on two levels of factors, one being related to the 

social aspects of adoption, and the other to the technical aspects. Under the umbrella of 

social factors are (1) management support, (2) physician involvement, (3) training, (4) 

physician autonomy, and (5) doctor-patient relationship. Technical factors, on the other 

hand, are “perceived ease of use” and “perceived usefulness.” All these factors influence 

physicians’ attitudes about EHRs as well as their willingness to adopt and sustain their 

usage. 

 

Figure 1: Framework for EHR adoption attitudes, Morton & Wiedenbeck (2009) 

 

  

Actual System Use
Attitude about 

EHR use

Perceived Ease of 
Use

Management 
Support

Physician 
Involvement

Training

Perceived 
Usefulness

Physician 
Autonomy

Doctor-Patient 
Relationship

Social Factors Technical Factors 
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This framework was developed based on the adoption of traditional EHRs. Therefore, it 

is crucial to expand the framework to include the VBHC-enabling components of a value-

based EHR. In the following section, details about each factor involved in the original 

framework will be followed with an explanation of modifications needed to include the 

elements of value. 

 

Social Factors 

 

During the early stages of the information revolution in health care, the focus was on the 

technical hardware and software issues. While each of those early implementations was 

made with the best of intentions, it appears that early developers did not consider the 

people and organizational issues associated with these systems. As a result, many of these 

implementations went through considerable delays and ended up costing much more 

than initially projected (Lorenzi et al. 1997). 

 

A major lesson from early implementations is that the human/social factors described 

below are as crucial as technical factors; they influence perceived usefulness and 

perceived ease of use and, hence, play a massive role in the acceptance of the new system 

(Morton and Wiedenbeck 2009).  

 

Management support 

Original framework – Management support refers to the practices under the purview of 

senior management that support or impede the effective use of new health information 

technology. Research has shown that there is a strong positive relationship between 
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management support and physicians’ perceived ease of use towards EHRs (Aldosari 

2003). Management support encompasses the organizational leadership’s commitment 

to providing time and resources for the adoption of the EHR, such as providing computers 

and network connections, protecting time for training and support, resolving technical 

problems promptly, as well as incorporating feedback regarding system use. 

Furthermore, because health information technology is also a form of communication 

between physicians and staff, its adoption involves a certain degree of job redesign 

requiring management support. 

 

Framework expansion – Of equal importance is the role of the organization’s 

management in providing time and resources to support the enablers of VBHC, such as 

equipping staff with the foundational knowledge of VBHC, redesigning workflow to 

ensure collaboration, as well as providing enough training for staff to capture health 

outcomes as accurately as possible. This factor will also consider the role of higher levels 

of authority, such as that of a Ministry of Health in influencing management decisions. 

Policies instituted by a Ministry of Health often include those that ensure patient safety, 

maximize efficiency, and improve clinical as well as financial reporting data. These 

policies play a huge role in encouraging an organization’s management support for the 

adoption of value-based EHRs.  

 

Physician involvement 

Original framework – Physician involvement in the development and implementation of 

the EHR is also a strong predictor of a physician’s perceived ease of use of a new health 

information technology (Morton and Wiedenbeck 2009). Other research has identified 
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physician involvement as early critical factors for system-wide success in adopting 

innovation (Lorenzi et al. 1997). One of the main reasons for having physicians involved 

during the EHR’s development or product selection is because of their understanding of 

their clinical workflow. This factor is especially important because a value-based EHR is 

supposed to be integrated into the doctor’s established work patterns. A systematic review 

by Ives and Olson (1984) also revealed that physician involvement plays a role in defining 

user requirements, providing a better understanding on how to use the system in the 

organization, avoiding inappropriate features, enhancing physician’s knowledge of the 

new system, as well as fostering the feeling of ownership towards the new system. 

 

Framework expansion – In a value-based setting, staff members involved in patient care 

work closely together in integrated practice units (IPUs) and, hence, their workflow is of 

equal importance to the physician’s workflow. Therefore, in the modified framework, it is 

essential to involve all staff rather than just physicians during the EHR’s development 

and job redesign to adapt to VBHC. This will also engender a collective feeling of 

ownership towards the new system and would likely accelerate knowledge of the new 

system as well as increasing the probability of sustained use.  

 

 

Training 

Original framework - Training is a critical part of health information technology 

implementations and might be in the form of demonstrations, one-on-one sessions, or 

group classes. A survey of general practitioners shows that poor training created a barrier 

to the adoption of the use of EHRs (Meade, Buckley, and Boland 2009).  Gawande (2018) 
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expressed the dissatisfaction that physicians feel when training takes a long time away 

from patients. This is consistent with the finding from previous research which shows that 

lengthy training sessions that conflict with known medical timetables leads to distrust of 

the system and may reinforce any negative perceptions that physicians already have 

(Lorenzi et al. 1997). However, the length of training depends on external factors such as 

the complexity of the EHR system as well as a physician’s level of computer skills. Hence, 

it is recommended that a mix of training methods are utilized to cater to the different 

levels of computer skills, such as having classes for the majority of physicians followed by 

one-on-one training for those who are less acquainted with computers. Emphasis should 

also be placed on post-implementation training to support day-to-day activities. 

 

Framework expansion – Training will include everyone involved in patient care, not just 

physicians, and should be consistent in minimizing time away from patients without 

sacrificing competency in using the new system. Training on the EHR and core concepts 

of value-based care should be done concurrently to explain the reasons for each feature. 

For example, if an asthmatic patient under the clinic’s follow-up schedule comes in with 

a foot injury, he or she should be registered into a new care cycle instead of a current 

asthma care cycle. This awareness would be lacking without the understanding of the core 

concepts of VBHC. Patients’ outcome measurements will also need to be thoroughly 

understood to record them into the system correctly. Because different staff members 

may use various features in the EHR depending on their jobs, a mix of training methods 

should continue to be used in which a general overview is done in classes. In contrast, 

smaller, job-specific aspects of training are done in smaller groups or one-on-one 

sessions.  
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Physician autonomy 

Original framework – Physician autonomy is defined as “the physician’s discretion to use 

his or her best medical judgment to make management decisions without external 

pressure” (Gupta, Karst, and Mendelson 2016). In the context of this framework, an EHR 

that empowers physicians to make informed, un-coerced decisions is related to a higher 

perception of the usefulness of the system (Morton and Wiedenbeck 2009). On the other 

hand, EHRs that curtail physician autonomy by unnecessarily forming a dependence on 

others to make management decisions lead to a lower perception of usefulness, 

frustrations, and feelings of being marginalized (Lorenzi et al. 1997). For example, some 

EHRs disable the ordering of certain kinds of medications until there is approval from a 

more senior physician. Although the intention is to prevent prescription errors, this 

additional layer adds complexity to the physician’s workflow and can easily be 

misinterpreted as curbing the physician’s autonomy. Hence, there needs to be a balance 

between ensuring patient safety and improving physician autonomy.  

 

Framework expansion – Adding elements of value-based care into the EHR would 

possibly enhance physician autonomy by facilitating their awareness about the most 

valuable options for managing the condition being treated. As physicians can make better 

decisions about how to best manage their patients by accessing clinical and social 

outcomes information directly from a value-based EHR, they will also be more 

empowered and less dependent on others for these types of information. 
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Doctor-patient relationship 

Original framework – A systematic review examining physician EHR use has found 

mostly neutral or positive effects on patient satisfaction and the doctor-patient 

relationship (Irani et al. 2009). Specific actions by physicians that are found to improve 

satisfaction include using easy-to-deploy communication tactics such as asking about the 

patient’s thoughts and concerns while working on the computer, as well as avoiding 

keyboard use during the more sensitive parts of the conversation, such as explaining 

about the disease the patient is having or breaking bad news. This improves patient 

engagement as well as maintaining conversational flow. From the physician’s perspective, 

if the EHR inhibits the doctor-patient relationship, his or her perceived ease of use of the 

system decreases. EHRs that lessen the confidence of physicians during patient 

encounters also reduce their perceptions of ease of use (Morton and Wiedenbeck 2009). 

 

Framework expansion – Patient satisfaction is one of the most important and commonly 

measured outcomes in value-based care. A value-based EHR also captures information 

about the patient’s social determinants of health. Hence, a value-based EHR has the 

potential to improve the doctor-patient relationship if the doctor touches on the social 

aspects of care during consultations and follow-up with patients about their health 

outcomes and satisfaction. 
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Technical Factors 

 

All the above social factors influence technical factors – perceived ease of use and 

perceived usefulness. These two technical factors work synergistically with each other to 

drive the actual sustained use of EHRs. 

 

Perceived Ease of Use 

Original framework – Better management support, training, and physician involvement 

are related to a better perception of ease of use. Besides, user experience during actual 

EHR use also plays a huge role. To make the EHRs as easy to use as possible, the numbers 

of buttons, forms, and clicks need to be limited only to those that are essential. The EHR 

should also allow referrals within the system for the delegation of appropriate 

responsibility to other members of the medical team and provide alternative methods of 

data entry, such as allowing the ability to draw using tablet pen to describe a patient’s 

lesion (Smelcer, Miller-Jacobs, and Kantrovich 2009). Both perceived ease of use and 

good user experience during actual use will determine whether an EHR will be used 

persistently in practice. 

 

Framework expansion – A value-based EHR is designed to support condition- and 

disease-specific templates. These templates will provide opportunities to minimize the 

number of buttons, forms, and clicks to those that are truly important for that 

condition/disease. Templates can also improve workflow through the simplification of 

data entry and search, ordering procedures, and tests specific to the condition or disease 
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being treated. A value-based EHR also emphasizes the delegation of data input to other 

staff, such as outcomes and social determinants of health questionnaires. Hence, a value-

based EHR enhances the features that make traditional EHRs easy to use. 

 

Perceived Usefulness 

Original framework – Better physician autonomy and improved doctor-patient 

relationships brought about by EHR use is related to a better perception of usefulness. 

Other than those social factors, EHRs that provide physicians with greater control over 

their work improves job performance, save time, support critical aspects of jobs, and 

increase productivity and quality of work positively affect perceived usefulness (Tubaishat 

2018). Physicians who view EHRs as useful in their jobs are highly likely to use EHRs 

persistently in their day-to-day jobs (Morton and Wiedenbeck 2009). 

 

Framework expansion – This factor in this modified framework will also expand its 

application to all medical staff rather than just physicians. Features that enable VBHC are 

incredibly cumbersome to do in paper-based medical records. For example, capturing 

costs and timestamps, allocating visits to care cycles, and linking costs to outcomes would 

require extensive amounts of work. These features, however, can be accomplished 

seamlessly using a value-based EHR. This would possibly lead to a greater perception of 

usefulness. 

 

The following diagram is the modified framework for the adoption of a value-based EHR 

that reflects the additions and modifications to Morton & Wiedenbeck’s original 
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framework. This modified framework will serve as the foundation for the development 

and design of a strategy to achieve the doctoral project goals: 

 

 

Figure 2: A modified framework for adoption of value-based EHR 

 

 

Host Organization 

 

Organization Background 

 

The host organization for this doctoral project is Hospitals Beyond Boundaries (HBB), a 

non-profit organization founded in 2012 by a colleague, Dr. Wan Abdul Hannan, and me 

in Kuala Lumpur, Malaysia. HBB’s mission is to improve the health of vulnerable 

communities through sustainable health care efforts. We achieve this by establishing 
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health care centers as social enterprises run by local communities. After almost three 

years of fundraising efforts, our first health care center was launched in 2015. It is named 

HBB Clinic and is located at #4, Betong Street, Chraing Chomres, Roussey Keo, Phnom 

Penh, Cambodia. The health care center offers maternal, child, and general outpatient 

primary care services aimed to help support the Cham ethnic minority of Cambodia.  

 

Community background 

The Cham people of Cambodia are an ethnic minority, making up only 2% of the total 

Cambodian population (Coates 2005). Although the poverty rate in Cambodia has been 

reduced significantly from 47.8% in 2007 to 13.5% in 2014, vast inequalities still exist in 

which about 90% of the poor population is in the countryside (World Bank 2020). Being 

an ethnic minority living primarily in rural areas places not only economic but also social 

pressure on the Cham people. In the past, the Cham people have suffered under the 

infamous Khmer Rouge (KR) Regime from 1975-1979. The KR regime disproportionately 

targeted ethnic minority groups, resulting in the deaths of as many as 500,000 Cham 

people, estimated to be half of their population (Stanton 1993). Today, more than 40 years 

after the KR regime ended, the majority of the Cham people remain poor and lack 

educational opportunities, and this is exacerbated by being an ethnic minority in a newly 

developing country (So 2011). 

 

The Cham people have their own unique set of cultural norms, religious practices, and 

values that differ from the rest of the Cambodian population. Culture shapes patients' 

notions of health, their understanding, and perception of illness, their beliefs about health 
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risks, and their adherence to doctors' recommendations and health outcomes. Research 

illustrates that cultural incompetence by healthcare providers is a barrier towards 

effectiveness in meeting the unique needs of ethnic minority populations (Downs, 

Bernstein, and Marchese 1997). There is also evidence that physicians not from the 

minority populations themselves are less likely to exhibit empathic responses towards 

patients from minority populations, leading to worse rapport, less information retrieval, 

and less participation in decision-making by their patients (Ferguson and Candib 2002).  

 

A considerable presence of foreign health care organizations exists in Cambodia that 

either manage health care centers, directly provide care to patients, or both. In 2013, more 

than 3,500 donors and NGO organizations were based in Cambodia, which is equal to five 

NGOs per 1000 population – the second-highest number of NGOs per capita in the world 

(Cooperation Committee for Cambodia 2013). Cambodia’s national health care system is 

also heavily dependent on foreign aid, and foreign donations approximately equal the 

amount of government funding for health care (Health Policy Project 2016). This vast 

presence and influence of foreign entities in health care increases the probability of 

cultural incompetence when treating patients and presents a barrier to quality care 

delivery, which contributes to healthcare disparities.  

 

HBB Clinic was established to help solve this problem by minimizing the cultural 

differences between patients and health providers through maximizing the involvement 

of local communities and minimizing foreign dominance and dependency. Several efforts 

were taken to achieve this goal, including (1) locating the clinic in the center of the Cham 

community’s settlement in Phnom Penh; (2) hiring staff from the local community; and 
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(3) involving volunteers from the surrounding community in the clinic’s public health 

activities. 

 

As a social enterprise, HBB’s business model is providing primary health care at an 

affordable rate to most of the community members while providing free service to those 

who are poor. Poor patients were identified by assessment of household income and living 

conditions through house visits. As a general rule, we considered anyone with household 

income below the national poverty line to be poor, but their living conditions were also 

taken into account even if their household income is above the poverty line. The social 

enterprise model also entails that all profits will either be used to support free treatment 

for the poor, to organize public health programs or reinvested to expand the services of 

the clinic. Unfortunately, HBB Clinic has not been able to be profitable since its 

establishment. Hence, treatment for the poor is financially supported by donations that 

come primarily from Malaysian individuals; this situation has forced HBB to depend on 

donations to pay for operating expenses such as salaries, bills, and equipment 

maintenance. However, HBB Clinic aims to become financially self-sustainable by the 

year 2020 to lessen its dependence on donations. This will then enable HBB to divert 

donations to expand services for the poor entirely. 

 

 

Organizational structure 

HBB is broadly divided into two teams. The first team consists of those based in Kuala 

Lumpur, Malaysia, where HBB’s headquarters is located. There are 12 members in this 
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team, known as the Executive Committee. Formerly this team included me as the Chief 

Executive Officer (CEO), Dr. Wan Abdul Hannan as the Chief Operations Officer (COO), 

Mr. Khairul Izwan Aziz as the Chief Finance Officer (CFO), and various other team 

members with positions that reflect their roles, such as the Chief Volunteers Officer, and 

Marketing and Public Relations Officer among others. In 2017, when I received the offer 

to attend the Doctor of Public Health (DrPH) program at the Harvard T.H. Chan School 

of Public Health in the United States, the position of CEO was passed down to Dr. Wan 

Abdul Hannan to ensure continuity of active leadership. I stepped down from the post 

and entered a newly created position called Chief Strategy Officer that fits my role in 

actively devising new strategies for HBB that I have learned from my education at the 

Harvard T.H. Chan School of Public Health. 

 

All the Executive Committee members are professionals holding full-time positions 

elsewhere in Malaysia and, hence, are not full-time at HBB. Executive Committee 

members provide support by taking turns for monthly visits to HBB Clinic in Phnom Penh 

to give advice either on management and financial performance, or education on medical 

practices, depending on each team member’s expertise. The supportive role of Executive 

Committee members reflects HBB’s goal to establish health care centers that maximize 

the involvement of local communities and minimize foreign dependency. By remaining in 

their mainstream careers, Executive Committee members can provide the most up-to-

date learning during their visits. Executive Committee members are not salaried or paid 

except for reimbursements for work-related expenses, including air travel to Cambodia 

from Malaysia, which takes 2 hours. 
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The second team consists of members working at HBB Clinic in Phnom Penh, Cambodia. 

There are five team members in this team headed by the Chief Medical Officer (CMO), 

Dr. Kop Roly, a physician who oversees all medical-related management at the clinic, 

assisted by Mrs. Man Patry, an accountant who oversees non-medical and general 

management of the clinic. Dr. Roly has been with HBB since HBB Clinic’s launch in 2015 

and was the key person connecting us to the Cham community in Cambodia in the early 

years. Formerly he was a Neurosurgery Resident at Calmette Hospital in Phnom Penh; 

Dr. Roly is one of the first from the Cham community to graduate as a doctor. Other than 

Dr. Roly and Mrs. Patry, other team members are Dr. Srey Roth, a physician trained in 

Obstetrics and Gynecology; Mr. Roun Hanafy, a laboratory technician; and Mrs. Him 

Tilas, a community midwife. Except for Dr. Srey Roth, all other team members are from 

the Cham community. The organization structure of HBB is shown below: 
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Figure 3: Organizational structure of HBB 
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At the end of every month, Dr. Roly and Mrs. Patry give a presentation report to the 

Executive Committee member visiting HBB Clinic. Although the role of the Executive 

Committee is supposed to be supportive, most major decision-making at HBB Clinic— 

such as staff recruitment, salary increments, and health service expansion—still happens 

at the Executive Committee level. One of the big reasons for this is that the Executive 

Committee members feel responsible for the donations that they collected from individual 

donors in Malaysia and therefore want to know that each dollar is used well.  HBB Clinic 

will be the focus of this doctoral project and the site where the value-based EHR will be 

implemented to enable VBHC. Hence, most of my work in this doctoral project will be 

with the team at HBB Clinic in Cambodia.  

 

There are several reasons for choosing HBB Clinic for this doctoral project: it is located in 

a low-resource setting; as the Founder and Executive Committee member of HBB, I have 

the authority to implement innovations; and the doctoral project aligns with HBB’s 

business model and what HBB aims to achieve by the year 2020. For example, HBB’s 

business model is to minimize cost as much as possible to become affordable to the 

surrounding community; the community would, in turn, benefit from the cost-savings 

brought by EHR and VBHC, and that would lead to the reduced pricing. I believe that 

VBHC can attract more patients when done right by increasing patient satisfaction and 

improving outcomes at an affordable cost. During this doctoral project, I continued to 

hold the position of Chief Strategy Officer and reported directly to the current CEO, Dr. 

Wan Abdul Hannan. 
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Project Strategy 

 

The modified framework for adoption of a value-based EHR laid out in the previous 

section identifies factors that are critical for tackling the transition from paper-based 

medical records to value-based EHR. The framework is also vital for identifying why each 

element is essential, based on evidence. This section discusses how to implement these 

factors to lead change and transformation during the doctoral project. Kotter (1995) states 

that transformation efforts have the best chance of succeeding if each of these eight steps 

is taken in the right order: 

 

1. Establish a sense of urgency 

2. Form a powerful guiding coalition 

3. Create a vision 

4. Communicate the vision 

5. Empower others to act on the vision 

6. Plan for and create short-term wins 

7. Consolidate improvements and produce more change 

8. Institutionalize new approaches 

 

All the eight stages would predictably take a more extended timeframe than this doctoral 

project to complete. However, these steps provide valuable guidance, even if adapted for 

a shorter time frame. This doctoral project will use the modified framework for the 
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adoption of value-based EHR in combination with the steps above to build a strategic 

foundation for the technological and patient care transformation at HBB Clinic. 

 

Step 1: Establishing a sense of urgency 

Time frame: August 2019 

Main factors involved: Management support and physician and staff involvement 

 

Establishing a great sense of urgency requires mobilizing the “management support” and 

“physician and staff involvement” factors from the modified framework. For HBB Clinic, 

a sense of urgency is based on financial threats to the organization. HBB Clinic has been 

running at a loss since it started operating in 2015 and has been dependent on individual 

donors to sustain its operations. This revenue stream is often inconsistent and prone to 

shocks. For example, before 2018, the majority of HBB funding came from Malaysians 

working in Doha, Qatar. However, in mid-2017, there was a political crisis in Qatar 

brought about by an embargo by its neighboring countries; many Malaysians were laid 

off due to the political situation, and HBB was confronted with a massive drop in the total 

amount of donations. Since then, HBB has started to find other sources of funding and to 

diversify its donor base. 

 

The strategy I propose is to tie the implementation of the value-based EHR to the financial 

sustainability of the clinic. Staff will need to believe in VBHC’s capability to attract more 

patients through increasing patient satisfaction by improving outcomes without raising 

the cost. The first step is to involve staff early in the process of transformation to allow 

them to recognize the unsustainable nature of the status quo. All staff must be made aware 
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that if any other similar financial shocks occur in the future, there is a possibility that HBB 

Clinic will cease operating, affecting their livelihoods as well as their community that they 

serve. Early physician and staff involvement would be established by presenting a 

visualization of the inconsistent amount of donations HBB receives monthly. Monthly 

revenue versus the operating cost of the clinic would also be visualized. All staff at HBB 

Clinic will then be invited to be involved in planning ways to improve patient volume, 

assisted by the implementation of EHR and enabling of VBHC. By increasing patient 

volume and generating enough profit to sustain the clinic’s operations, HBB Clinic will no 

longer be dependent on donations that are outside of each staff member’s control. 

 

Besides, identifying policies from the Ministry of Health can also add to the sense of 

urgency in the organization. Policies that support or accelerate this transition may not be 

directly related to EHR and VBHC. Still, there may be policies indirectly related, such as 

regulations, to keep accurate and up-to-date records. In terms of VBHC, rules by the 

government to record outcome measures of patients would be useful. Once these 

regulations are identified, a sense of urgency can be established by presenting it to the 

higher management to help shape the organization’s policy around the use of EHRs and 

the implementation of VBHC. 

 

Step 2: Form a powerful guiding coalition 

Time frame: August 2019 – September 2019 

Main factors involved: Management support, physician and staff involvement 
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People who recognize that the transformation to EHR and VBHC will put HBB in a better 

position need to be identified and act as a strong guiding coalition. They need to be 

recruited from both the Executive Committee team and HBB Clinic staff. Recruiting from 

the Executive Committee is important in mobilizing the “management support” factor of 

the modified framework, and recruiting among HBB Clinic staff will ensure the 

“physician and staff involvement” factor is considered.  

 

Hence, the next step is to identify the right people to form a guiding coalition with a 

common goal. From the Executive Committee side, Dr. Wan Abdul Hannan, as the 

current CEO, and Mr. Khairul Izwan Aziz, the CFO, are two of the members with the most 

potential for acting as guiding coalition members. As the current CEO, Dr. Hannan is 

directly responsible for HBB’s performance. He is already aware that HBB’s dependence 

on donations is unsustainable and may become a threat to his organization’s survival and 

his credibility if HBB Clinic ceases operations due to a financial shock. As a physician, he 

would also possibly be interested in seeing improvements in patient outcomes that would 

also be a potential to be investigated in further research.  

 

There is also a high probability that Mr. Aziz will support this transformation. As the CFO, 

Mr. Aziz is responsible for the overall financial health of HBB. As a professional 

accountant, he would understand the importance of having costs managed well. The 

value-based EHR will be useful to him to visualize and keep track of the financial 

performance of HBB Clinic in real-time. Furthermore, it is in his best interest to see HBB 

Clinic become financially sustainable through the transformation. 
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In Cambodia, HBB Clinic staff, who would have the most potential to be recruited as 

supporters for this transformation, would be Dr. Roly, the Chief Medical Officer, Mr. 

Roun Hanafy, the laboratory technician, and Mrs. Man Patry, the non-clinical manager. 

Dr. Roly is directly responsible for the clinic’s performance, and his credibility in his 

community would be jeopardized if the clinic had to stop operating. As a physician 

directly providing care to members of his community, he would also be motivated to see 

improvements in health outcomes. 

 

Mr. Hanafy is another potential candidate to be a guiding coalition member. Since the 

beginning of HBB Clinic’s establishment, Mr. Hanafy has proven himself to be an early 

adaptor interested in any kind of new technology. He oversaw the installation of a Wi-Fi 

network in the clinic, can do minor repairs of computers and Internet connection, and 

also led the team in using webcam technology for virtual meetings between Executive 

Committee members in Malaysia and the clinic staff. Recently, he has also started to take 

online classes on information technology. Other than his interest in new technology, he 

would also benefit from this transformation because he is in charge of dispensing 

medications and managing stocks and supplies at the HBB Clinic. With the 

implementation of the value-based EHR, he would be able to easily keep track of stocks 

as every medication dispensed and supplies used are recorded digitally in real-time.  

 

Mrs. Patry could be a strong coalition member since she, like Mr. Aziz, is also an 

accountant and does the bookkeeping for the clinic. The EHR would streamline her 

workflow since all charges are automatically recorded in the system. Furthermore, she is 

in charge of registering patients and keeping their medical records. Currently, medical 
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records are kept in folders that are arranged on a shelf alphabetically by the last name. 

However, other than the shelf being almost full, it has also been increasingly difficult for 

her to find specific patients among all of those with last names that are common in 

Cambodia. Hence, the transformation to EHR would help her save a tremendous amount 

of time in registering patients and finding their medical records. 

 

The people mentioned above would be the first few to be shown the new system, during 

which I will emphasize the features that would be of most interest to them, as well as 

getting their feedback and taking their advice to customize, edit, remove, or add features. 

This would form a coalition that would guide others through the transformation that will 

happen. 

 

Step 3: Create a vision for change 

Time frame: August 2019 – September 2019 

Main factors involved: Physician and staff involvement, physician autonomy, doctor-

patient relationship 

 

The next step is for the guiding coalition to develop a vision for change that is simple 

enough to communicate to all staff. Although the primary communication between the 

Executive Committee and HBB staff is in English, their fluency is limited, making it even 

more important to keep the vision simple and understandable for all. The first pass at this 

vision will come from me as the Chief Strategy Officer and the developer of the value-

based EHR. I will present to the guiding coalition a draft of a vision where HBB Clinic 

fully utilizes the EHR and practices VBHC in its daily operations.  
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The vision would have to appeal to both Executive Committee members and HBB Clinic 

staff. From the perspective of the HBB Clinic’s staff, the vision would be a future in which 

HBB’s management will be decentralized and hence the local staff in Cambodia would be 

given the autonomy to make big decisions that would serve the clinic’s and their own 

community’s best interests. Currently, the most important decisions are still being made 

at the Executive Committee level. This is due to the feeling of responsibility towards 

donors, many of whom the Executive Committee members know personally. In some 

ways, the Executive Committees were micromanaging the HBB Clinic. Executive 

Committees need to be convinced that trusting and delegating decision power to HBB 

staff will prepare them for a future where they are directly responsible for generating 

profits and make their own decisions to ensure the clinic’s sustainability.  

 

A motivation for the Executive Committee that would arise from this vision would be a 

future where there is less pressure to maintain a high level of donations per month to 

sustain the HBB Clinic. Currently, substantial marketing efforts are required to sustain 

donations, and this is done by Executive Committee members who are also working full 

time as professionals elsewhere. As each of the committee members gains more 

experience and gets promoted in their respective fields of work, it is predictable that 

allocating time for HBB’s marketing efforts would become more difficult. Hence, a future 

where the operations of HBB Clinic are financially independent of donations would be a 

relief. Furthermore, any future donation drives could then be used to fund programs to 

help the poor. This would also be motivating for both the Executive Committee and 

donors, knowing that their donations go directly to benefit the poor instead of going to 

sustaining operational costs. The organizational structure for this new vision is shown 
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below, where there is no longer a ‘manage’ arrow from the Executive Committee chart to 

the Clinic Staff chart to reflect the decentralization of management and delegation of 

power to the HBB Clinic Staff: 

 

 

 

 

Figure 4: Organizational structure for HBB's new vision 
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Since the transformation would need strong support from physicians who will be using 

the EHR extensively, it is vital to consider a vision for change that will appeal to the 

physician members of the team. As we have seen in the modified framework, the 

probability for a physician to adopt change is higher if his or her autonomy is maintained, 

and the doctor-patient relationship is improved. Hence, the vision for the clinic must 

include a future where physicians can make better-informed decisions about their patient 

care. Rather than being able just to access medical records as many traditional EHRs do, 

a value-based EHR provides easy access to clinical and social outcomes information. This 

would also foster better doctor-patient relationships where knowing social information 

about their patients will allow physicians to understand and adjust their care accordingly. 

 

Step 4: Communicate the vision 

Time frame: September 2019 

Factors involved: Physician and staff involvement, training, doctor-patient relationship 

 

Communicating the above vision requires the full involvement of Executive Committee 

members and HBB staff. This step will begin as a presentation during one of the Executive 

Committee’s monthly meetings. Afterward, this vision will be communicated to HBB 

Clinic’s staff during the first training session on-site. Furthermore, my presence at HBB 

Clinic during the whole of this doctoral project will also be fully utilized to consistently 

communicate this vision to all staff, especially during meetings and one-on-one training. 

Continuously being there to help all staff and communicating the vision at the same time 

will help to instill confidence in the staff about this transformation. 
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In addition to staff members, patients should also be considered in communications 

about the vision. This can be done in parallel with a feedback form that is required as part 

of the outcomes data measurement. For example, while asking about patient satisfaction, 

the interviewer will describe the transformation that is going on at the HBB clinic and will 

ask patients’ opinions about whether they have seen any positive changes. 

 

Step 5: Empower others to act on the vision 

Time frame: October 2019 – December 2019 

Factors involved: Management support, physician and staff involvement, training 

 

By itself, communication is not sufficient to bring about transformation. As staff are 

motivated to try to execute the vision, it is imperative to remove as many obstacles as 

possible. Barriers towards implementing the vision can be social or technical. One of the 

first social obstacles to be overcome is the Executive Committee’s lack of confidence in 

allowing HBB Clinic staff to make crucial decisions and to lead the transformation. 

Having the trust of the Executive Committee is vital to empower HBB staff to be in charge 

and acquire a sense of ownership towards this transformation process. Another social 

obstacle might be the lack of confidence of some staff in using new technology. Since HBB 

Clinic staff are hired from among the local Cham community who are mostly from the 

countryside, using the computer can understandably be an overwhelming endeavor. 

Hence, the strategy to remove this obstacle is to provide enough one-on-one sessions for 

those who are less adept in using the EHR. Some staff may also be resistant to change and 

influence others not to support the change effort. Staff who feel this way must be 
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identified early, and an attempt must be made to offer what is best for them. The person 

must be treated fairly to be consistent with the new vision. 

 

Technical obstacles should also be removed. In terms of technical support, it is essential 

to provide adequate room space that also ensures comfort as well as privacy of patients, 

working computers, and constant electricity as well as the Internet connection for the 

cloud-based EHR to function well. Ensuring technical problems are minimized is vital to 

avoid loss of enthusiasm as well as to build confidence in the transformation. 

 

Step 6: Creating short-term wins 

Time frame: October 2019 

Factors involved: Training, doctor-patient relationship 

 

Creating short-term wins includes proving that the system works on a small scale. After 

staff members are considerably confident in using the system, short-term wins could be 

demonstrated by involving real patients in training. For this purpose, a small group of 

patients will be informed about the use of new technology during their next visit. This 

group should include patients who are already on regular follow-up at the clinic to allow 

comparisons between pre- and post-transformation feedback. Consent will be taken from 

them once they agree to be part of the training.  

 

The advantages of using a value-based EHR can be demonstrated by comparing the 

efficiency of using EHRs versus paper-based medical records, such as the time taken to 

complete each step of the visit. Other than comparing efficiency, physicians may also 
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realize that they can make better-informed decisions regarding the management of 

patients when using a value-based EHR. Staff may also find it easier and quicker to 

manage supplies and register patients. Once they realize these advantages, quick wins are 

gained and will prepare the organization for the next step of transformation.  

 

Step 7: Consolidate improvements and produce more change 

Time frame: October 2019 - December 2019 

Factors involved: Physician and staff involvement 

 

The small short-term wins in the previous step should not be declared a victory yet but 

must be amplified further during this step.  The credibility gained from the short-term 

wins should be a stepping stone to integrating the value-based EHR for every patient 

encounter. Feedback should also be elicited at every step of the way to improve and 

produce more change. In an attempt to fully transform HBB, new obstacles might be 

encountered and should be dealt with as quickly as possible. Although short-term wins 

should not be celebrated too early, staff who have been successful will be complimented 

to motivate them to continue with the transformation process. By the end of the project, 

some success in this step should already be visible. 

 

Step 8: Institutionalize new approaches 

Time frame: January 2020 onwards 

Factors involved: Physician and staff involvement 
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By the end of this doctoral project, a solid foundation must already exist for new 

approaches to be institutionalized. If the previous step is successful, the adoption of value-

based EHRs and value-based practice will be persistent, driven by the self-motivation of 

staff. Hence, even after the doctoral project has ended, the pathway towards 

institutionalization of the new approach should be led by HBB Clinic’s management, with 

guidance from me via online communications. 
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Results Statement 

 

This section describes the results of this doctoral project and is divided into two sections: 

the first part is focused on process and contains a narrative of what transpired during the 

project; the second part is centered on the outcomes of this doctoral project where the 

results are evaluated against the modified framework for adoption of value-based EHR 

presented in Figure 2 of the ‘Analytical Platform’ section. Quantitative outputs, which are 

data points captured by the value-based electronic health record (EHR) to enable value-

based health care (VBHC), will be presented in the ‘Appendices’ section.  

 

Part 1: Process Narrative 

 

Step 1: Creating A Sense of Urgency 

Time frame: August 2019 

 

I began developing the value-based EHR in January 2019 to ensure that I would be able 

to test it by the start of my doctoral project in August. The strategy to incorporate the 

financial sustainability component into the value-based EHR to create a sense of urgency 

among users was incorporated into the EHR six months later in July 2019 (refer to Step 

1 in Project Strategy section). The user interface for the financial component is a bar chart 

that updates in real-time to display HBB Clinic’s current revenue and expenses by month; 
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for illustration, the chart in Figure 5 displays HBB Clinic’s financial data for the first three 

months after the value-based EHR went online (October 2019 to December 2019). 

 

Figure 5: Screenshot of HBB Clinic's financial data from the value-based EHR 
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The purpose of using the previous year’s average monthly spending instead of an 

expenditure line that updates in real-time was to set a constant target for team members 

to focus on. By having this chart integrated directly into the system, all HBB staff 

members would be able to see how HBB Clinic is performing at any point in time and 

compare it with the previous month’s performance. Other than establishing a sense of 

urgency, the visualization of current financial status would also improve the “perception 

of usefulness” factor as described in the modified framework; the framework predicts 

that access to financial data will improve attitudes towards the adoption of the EHR and 

drive actual sustained use, which is consistent with my findings, and which will be 

discussed below. 

 

Another data set that I wanted to present to establish a sense of urgency was the number 

of donations HBB receives monthly. I connected with Mr. Aziz, HBB’s CFO, to gain access 

to the data on the number of donations we received monthly for 2018. The chart generated 

using Microsoft Excel is as follows: 
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Figure 6: Amount of monthly donations HBB received in 2018 

 

In making all of HBB Clinic’s staff aware of the unpredictability of funding, I wanted to 

demonstrate the sense of urgency underlying the need to make the transformation 

happen. The spike in donations in the middle of the year was due to HBB’s annual 

donation drive throughout June and July organized by the Executive Committees. 

 

Next, I wanted to present them with the historical revenue and expense for the year 2018 

to elucidate how they were performing for the past year. The chart for monthly revenue 

and expense for the year 2018 is shown below: 
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Figure 7: Revenue & expense for HBB Clinic for 2018 

 

I also wanted to emphasize the fact that although HBB Clinic had been running at a loss 

every month since its establishment, in August 2018, it almost reached a breakeven point. 

Because of the spike in donations in June and July as mentioned in the previous chart, 

the increase in revenue in August was due to increased marketing efforts funded by the 

newly acquired donations. This is a valuable point to show that if the HBB Clinic were 

able to do this more often, achieving financial sustainability is not an impossible 

endeavor. 
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Finally, I wanted to present the monthly operating expense versus donations chart, which 

is shown below: 

 

 

Figure 8: HBB Clinic’s expenses versus donations it receives for 2018 

 

I hoped to establish a sense of urgency by pointing out that, for most months, the number 

of donations was less than the monthly expenses at HBB Clinic. The main reason that 

HBB Clinic was able to sustain operations is that this loss was offset by the spike in the 

donation drives in the middle of the year. 
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In terms of creating a sense of urgency through policy, a crucial policy paper from the 

Cambodian Ministry of Health Cambodia was published by the Department of Planning 

and Health Information (2017), which describes a master plan for the implementation of 

a National Health Information System in Cambodia. The paper outlined that Cambodia 

envisions a nationwide deployment of EHRs by the year 2030. The master plan consisted 

of three stages. Phase I (2016 to 2020) was considered the “research phase” during which 

the national EHR system development would take place, its coverage and quality were 

assessed, and an interoperability standard developed. The Ministry of Health planned to 

pilot the EHR in selected government hospitals in Phnom Penh by the end of the year 

2020. In Phase II (2021 to 2025), nationwide deployment of the EHRs will be 

implemented in public hospitals. Finally, during Phase III (2026 to 2030), the 

implementation would include both public and private facilities. Dr. Roly told me that 

their plan was on schedule as several launches of the EHR in hospitals made it into local 

news, and some of his friends working in government hospitals had started using EHRs. 

 

This doctoral project will be completed by the end of Phase I, which is a valuable point to 

demonstrate to HBB Clinic’s staff that the transformation that HBB Clinic will undergo is 

actually in line with the Ministry of Health’s vision to implement EHRs nationwide. A 

sense of urgency can further be enhanced by emphasizing that public facilities will start 

using EHRs as early as next year; hence, it is crucial to stay ahead of the innovation curve 

so as not to worsen the clinic’s financial situation. Implementing EHRs require a 

substantial amount of effort and time for installing equipment, training users and 

allowing period of adjustments. Hence, on the positive side, if the HBB Clinic started 
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using EHRs now, come 2026 when the Ministry of Health requires the use of EHRs in all 

private clinics, HBB Clinic will have a competitive advantage. All HBB Clinic staff will 

already be used EHRs while other private facilities were only starting to use it.  

 

During one of my conversations with Dr. Roly, he mentioned that recently, because of an 

incident that involved a preventable death of a family member of one of Cambodia’s top 

government officials in an NGO-owned hospital, all private hospitals in Cambodia were 

required to report to the Cambodian Ministry of Health a list of all patients as well as their 

diagnoses. Using paper-based medical records would involve the burden of rewriting all 

the patients’ names and diagnoses into a separate list. With the implementation of the 

value-based EHR, the list of patients, along with their diagnoses, can easily be reproduced 

with a click of a button. Because the policy is effective immediately, this also served as an 

opportunity to create a sense of urgency to implement the EHR. 

 

Step 2: Forming a powerful guiding coalition 

Time frame: August 2019 – September 2019 

 

The establishment of urgency in Step 1 involved presenting numerous problems that HBB 

Clinic faced in the near future. Without a solution to all these problems, the sense of 

urgency could have quickly turned into a feeling of being overwhelmed. Hence, I wanted 

to present the value-based EHR as a tool to mitigate the challenges ahead. The basic 

premise was that to become financially independent of donations, HBB Clinic needed to 
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increase revenue by attracting more paying patients and contain costs by being more 

aware of and managing expenses. The value-based EHR is a tool that can provide better 

care to patients by encouraging physicians to care about patient outcomes and costs. This 

will help the clinic retain current patients and attract new patients, as well as manage 

costs and quality by identifying and eliminating processes and interventions that do not 

lead to better health outcomes. 

 

I began to recruit guiding coalition members in August 2019. My doctoral project began 

in Malaysia as the Executive Committee of HBB is based there. The first potential 

coalition member I met with was the CEO of HBB, Dr. Hannan. In addition to convincing 

him to join as a guiding coalition member, the meeting was also served to update me on 

the latest developments at HBB. After explaining to him the urgency at hand and the 

solution, Dr. Hannan ultimately agreed and added that the current financial situation was 

tough for him. At one point, it led to cost-cutting measures such as halting HBB’s public 

health programs and letting go of one staff at HBB Clinic. Because of this, some of HBB 

Clinic’s staff had to do multiple jobs, leading to some frustrations. Dr. Hannan agreed that 

if HBB Clinic were able to generate a profit, HBB would be able to perform its public 

health programs and ensure that the clinic has enough staff. 

 

The second person I met within Malaysia was Mr. Aziz, HBB’s CFO. After explaining to 

him the urgency at hand and the importance of using the value-based EHR as a tool to 

achieve financial sustainability, I demonstrated the real-time updating bar chart that 

showed the HBB Clinic’s current revenue by month. He was impressed by the feature as 
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he has been producing a similar graph using Microsoft Excel at the end of every month. 

With the EHR, not only was he able to have the chart in real-time, but it could also be 

accessed from anywhere, including his cell phone. He also suggested adding the capability 

to print the charts for him to keep a hard copy for reporting purposes. I agreed to his 

request since it was not too difficult to add this feature. Because all of these features would 

help him to be more efficient, Mr. Aziz agreed to join as a guiding coalition member.  

 

The other guiding coalition members I planned to recruit were all based in Cambodia. 

They were Dr. Kop Roly, the Chief Medical Officer, Mr. Roun Hanafy, the laboratory 

technician, and Mrs. Man Patry, the non-clinical manager. I flew to Cambodia in early 

September to meet the three of them at the HBB clinic. During the meeting, I presented 

the vision for HBB Clinic, the urgency to make this vision a reality, and the solution in the 

form of the EHR. Unfortunately, Dr. Roly was not as enthusiastic about the vision as I 

had hoped. He mentioned that Cambodia had started its plan to roll out a program for a 

national EHR implementation, beginning with a few government hospitals. Hence, he 

had already heard about EHRs and how his friends in government hospitals lamented 

about the EHR developed by the Ministry of Health is slowing them down instead of 

making them more efficient. Furthermore, Dr. Roly, who was a bit older than other staff 

at the clinic, was very much used to using pen and paper for medical note-taking. 

 

Mr. Hanafy, on the other hand, showed much interest in the value-based EHR. He 

mentioned that he had tried using an EHR before when one of his friends had also 

developed an EHR and asked him to promote it at HBB Clinic. However, none of the other 
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staff knew about that EHR. When asked why he did not promote it, he mentioned that the 

EHR was too complicated to use, and he did not have the time to learn to use it, let alone 

promote it. Mr. Hanafy’s previous exposure to EHR was both an advantage and a 

disadvantage. As I interpreted it, the downside was that his “perceived usefulness” level 

for the EHR might have started at a lower level than other members given the fact that 

his first impression of an EHR was negative. An advantage, on the other hand, was that 

by tapping his experience, I could ask him to compare the two EHRs and provide feedback 

on how to modify the value-based EHR I developed to be as simple as possible so as not 

to make the same mistake. Either way, Mr. Hanafy was interested in becoming one of the 

guiding coalition members. 

 

Mrs. Patry was initially skeptical about the ability of the value-based EHR to improve 

efficiency. However, when asked further about her skepticism, she expressed mostly 

technical concerns. For example, Mrs. Patry mentioned that in Cambodia, it is very 

common for several people to have the exact first name and last name. The example she 

gave was that at one time, the HBB Clinic had a doctor and a midwife with the same name. 

She pointed this out to show that it is a common thing in Cambodia to have similar names, 

and using the search bar on the value-based EHR to look up patients using their first and 

last names would not make it more efficient than using paper medical records. Currently, 

she has her manual system of telling apart two different people with the same names. To 

solve this problem, I agreed to add the ability to search for patients not just by name, but 

by national ID, patient ID, or telephone number. Following this, she eventually saw the 

usefulness of implementing the EHR and agreed to join the guiding coalition. 
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After the meeting, I thought hard about how to get Dr. Roly motivated about this project. 

As the Chief Medical Officer of HBB Clinic, it was essential to have him on board with this 

vision. One of the theories of motivation that came to my mind was the two-factor theory 

by Frederick Herzberg (Herzberg, Mausner, and Snyderman 1959). Herzberg 

distinguishes “motivators” from “hygiene factors.” According to Hertzberg, hygiene 

factors are factors that do not give positive satisfaction or lead to higher motivation, but 

their absence will result in dissatisfaction. Examples of hygiene factors include job 

security, good pay, and good work conditions. Dr. Roly’s salary was higher than that of an 

average physician with equal qualifications and experience in Cambodia and, as only one 

of the few physicians coming from the Cham community, his job was unlikely to be taken 

over by anyone else; working conditions were also fair at HBB Clinic. Hence, according to 

this theory, Dr. Roly’s hygiene factors were taken care of, and adding more of those would 

not improve his motivation.  

 

On the other hand, I realized that what Herzberg consider as the real “motivators,’” such 

as responsibility, growth, and advancement, were lacking from his position. Dr. Roly has 

been the Chief Medical Officer of HBB Clinic since its establishment in 2015, and there 

has been no progression for him since then. Hence, I discussed with Dr. Hannan about 

changing Dr. Roly’s formal position to Director. While Dr. Roly has been employed as a 

physician and the most senior clinic member, he often got involved in the non-clinical 

side of management and seemed to enjoy it, even though it was not a part of his formal 

role. Hence, changing his title to Director would not disrupt the current hierarchy at HBB 

Clinic but instead would encourage him to take leadership and more responsibility for 
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HBB Clinic, in line with the proposed vision for HBB to be self-sustaining. Dr. Hannan 

agreed with the idea. I had a one-on-one meeting with Dr. Roly again one week after the 

first meeting to inform him about the change of his formal title from Chief Medical Officer 

to Director. Dr. Roly was delighted and gave more feedback and suggestions for the vision 

as compared to the first meeting. He took the trust given to him seriously and promised 

to not only join as a guiding coalition member but to lead the coalition after I am no longer 

in Cambodia. The new organizational structure for HBB after the changes is as follows: 
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Figure 9: Revision to the organizational structure for HBB’s new vision 
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Step 3: Create a vision for change 

Time frame: August 2019 – September 2019 

 

Although I created the first draft of the vision for change, it was after I met with the 

coalition members that the vision began to take a proper form, thanks to their comments 

and feedback. I continued to communicate with Dr. Hannan and Mr. Aziz regularly to 

improve on the vision even after leaving Malaysia in August 2019. Generally, the vision 

that the Executive Committee would no longer be obligated to raise funds for the survival 

of the HBB Clinic was fully supported by them. Dr. Hannan extended it further by adding 

that after the vision of HBB Clinic’s financial sustainability becomes a reality, the 

donations that HBB still receives should be fully utilized to assist the poor people in the 

community to improve their social determinants of health or fully subsidize their health 

care costs. He suggested that Dr. Roly and his team produce a monthly impact assessment 

report for the donations used. This will ensure that there will also be a check and balance 

mechanism alongside the empowerment of clinic staff. I added this extension of the vision 

since it would encourage buy-in from other Executive Committee members who might 

still be concerned about how donations will be used. 

 

Dr. Hannan also shared his personal vision of the future once the current vision is 

realized. Since the transformation will allow him to be less occupied raising funds and 

actively managing HBB Clinic, he envisions starting new health care centers elsewhere 

using the same model as HBB Clinic. He mentioned that a foundation based in Europe 

had already approached him, asking whether HBB would be interested in building a 
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similar clinic elsewhere in Asia. At that time, however, he was overwhelmed with 

managing the HBB Clinic and rejected the offer. However, after I proposed this vision to 

him, he began to revisit the idea of taking HBB to another level with expansions to 

multiple locations. 

 

At HBB Clinic, Dr. Roly, Mr. Hanafy, and Mrs. Patry actively provided comments and 

feedback on the vision for change. They were motivated by the fact that they will help to 

decide the direction of the clinic and will have the value-based EHR as a tool to do so. The 

motivation of Dr. Roly and Mr. Hanafy was evident by their willingness to discuss HBB 

Clinic’s vision outside of working hours. During one of the sessions, Dr. Roly admitted 

that this vision is something that he has wished for all along. He mentioned that since he 

resigned from being a neurosurgeon at the French Calmette Hospital in Phnom Penh to 

join HBB, HBB Clinic has become a part of his professional image. As one of the few 

medical doctors from the Cham community, he thinks that he is prouder to lead HBB 

Clinic as its Director and contribute back to his community than being a neurosurgeon 

working in a foreign-owned hospital. To him, the vision aligns with his life goals.  

 

Mr. Hanafy also has his contribution to the vision for HBB Clinic’s future. Since the 

national plan to incorporate EHRs into all private clinics will only come in 2030, he 

envisions HBB Clinic to be the leader in health information technology innovation; in fact, 

he has begun taking classes on information technology at a nearby college. He wishes to 

learn to further develop and improve on the value-based her and later monetize it as a 

monthly subscription to be used to at other clinics in Cambodia to add a revenue stream 
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for HBB Clinic. This motivated him to spend time translating the words in the menu and 

headers of the value-based EHR to Khmer, the official language of Cambodia, so that the 

system has the dual-language capability, making it easier for Cambodians to navigate the 

system. 

 

As the person in charge of HBB Clinic’s finances, Mrs. Patry has envisioned a future where 

clinical staff care about the finances of the clinic and focus on cost savings as well as 

improving revenue in addition to their clinical concerns. In her vision, which I 

incorporated into the final vision for HBB Clinic, everyone should be involved in the 

financial sustainability of the clinic; the burden of thinking about the clinic’s survivability 

would no longer be solely the responsibility of Dr. Roly and her.  

 

Step 4: Communicate the vision 

Time frame: September 2019 – December 2019 

 

After the vision had been created and perfected by all the comments and feedback from 

guiding coalition members, it was time to communicate it to others. I went back to 

Malaysia at the end of September 2020 and took the opportunity to invite all Executive 

Committee members to a meeting to communicate the vision. Almost all Executive 

Committee members were present during the meeting. After presenting the vision, 

surprisingly, everyone was in full support, and none of the Executive Committee members 

had a problem with the plan for the decentralization of management and letting go of a 
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significant degree of control over HBB Clinic’s management. A big part of this was due to 

Dr. Hannan’s addition to the vision, which was to incorporate a check-and-balance 

mechanism whereby Dr. Roly would produce a monthly impact assessment report on the 

donations used. Other than that, all Executive Committee members had no problem 

letting HBB Clinic staff decide the best way to use and reinvest the profits that they 

worked hard to get. Although the meeting was successful, I also realized that a single 

presentation was inadequate to be effective. After the meeting, I flew back to Cambodia 

to spend the remainder of 2019 there. Still, I committed to continue to reinforce the vision 

with Executive Committee members through regular online meetings. 

 

Initial communication of the vision to the team in Cambodia was also done in a meeting 

where all staff was present. I gave a presentation about the vision and showed all the 

charts to establish a sense of urgency, as noted in Step 1. Because not all staff were 

proficient in understanding English, in making the vision as simple as possible, I gave 

them the analogy of a journey towards school graduation. I asked them to imagine that 

currently, they are in a school where they learn from the teachers, who are the Executive 

Committee members. The aim of this learning was for them to pick up knowledge, skills, 

and experience to someday “graduate” and manage the clinic by themselves. Once they 

have “graduated,” they would be equipped with all the knowledge needed to run HBB 

Clinic, and the Executive Committee would be less involved in their day-to-day 

operations. However, as with many teachers and mentors, the Executive Committee 

would still be available to ask for opinions and occasional help. This analogy seemed to 
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resonate well since all of the staff shared the experience of graduating from school, and 

they all indicated their understanding of the vision proposed. 

 

The communication about the vision continued throughout the rest of my stay in 

Cambodia in 2019, both in the form of verbal and non-verbal communication. Verbal 

communication was done continuously during training sessions and briefings. I also 

made sure that I was always available for any help that they needed. One interesting 

observation during this period reminded me that non-verbal cues and unconscious 

communication were also useful in motivating all staff. For example, the months I was in 

Cambodia are considered the hottest months of the year. Dr. Roly told me that all staff 

was motivated to make sure this vision turned into reality after seeing the efforts that my 

wife, 2-year old son, and I made in coming to visit HBB Clinic almost every day despite 

the scorching heat. They also realized that to visit the clinic often, my family chose to live 

in a location that was near the clinic even though it had far fewer facilities and comforts 

than other areas that are further from the clinic. In a text message, Dr. Roly wrote: 

 

To be honest, everyone here thanks to you and your wife very much for your time 

here in Cambodia ... Your motivation, strategy give a much change to HBB and 

now everyone start to see how HBB in the future. 

 

Step 5: Empower others to act on the vision 

Time frame: September 2019 – December 2019 
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As laid out in the project strategy, empowering others to act on the vision involved 

removing physical, technical, and social barriers. In terms of the physical obstacles, it was 

coincidental that Dr. Hannan and the team had recently approved funding for a major 

renovation project at HBB Clinic. The clinic had not been upgraded since 2015, and, 

hence, the physical appearance of the clinic had begun to deteriorate, calling for the need 

for renovations. Since I was at HBB Clinic when the renovations occurred, I was tasked 

by Dr. Hannan to oversee the project. I took this opportunity to physically reorganize the 

workflow of all staff to better support VBHC. I moved the main consultation room to the 

newly renovated area to place it closer to both the registration and pharmacy. The 

resulting redesign of physical space not only encouraged closer teamwork between all 

staff members but also improved patient flow. Most of the renovation was completed two 

months after I started my doctoral project in Cambodia. Dr. Roly expressed his 

satisfaction with moving the consultation room to a newly renovated area: 

 

We totally moved to a new building (the newly renovated area), I can say that 

everyone felt very comfortable, including the patients. 

 

In terms of technical barriers, HBB already had computers in each of the consultation 

desks, registration, and pharmacy, so the technical obstacle of the value-based EHR was 

only related to Internet consistency. HBB has a Wi-Fi network that was installed in 2016, 

but periodically, there can be a sudden loss of Internet connection due to infrastructure 

issues in Cambodia. To overcome this barrier, I proposed that physicians use their 

smartphones to access the EHR in case of Internet unavailability. However, Mr. Hanafy 
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came up with a better solution, which was to install a mobile broadband modem onto the 

computers. Mobile broadband modems use mobile Internet networks such as 3g or 4g to 

connect to the Internet. This method is more consistent than using Wi-Fi Internet 

because, although the connection is slower, mobile networks rarely lose complete 

connection. However, I developed the value-based EHR, keeping in mind that I needed 

to keep it fast and lightweight precisely to run on slower networks. This backup position 

would help tremendously to ensure tasks were uninterrupted even when the Internet 

connection was down. All these steps have improved staff attitudes towards the adoption 

of the EHR. 

 

While removing physical and technical obstacles are critical, removing social barriers is 

equally essential. One of the social barriers was the staff’s initial lack of confidence in 

managing the clinic and making decisions. To overcome this barrier, I kept reminding the 

Executive Committee in Malaysia to take whatever small steps available to empower the 

staff at HBB Clinic. One step that they did was allowing HBB Clinic to take full control of 

marketing and promotion for November. Because patient outcomes are an integral part 

of the value-based EHR, Dr. Roly had the idea of using the patient satisfaction outcome 

surveys to guide the marketing efforts. For example, during patient satisfaction 

interviews, patients would ask about how they knew about HBB Clinic, why they chose 

HBB Clinic, and if there was anything that HBB Clinic can improve on. Dr. Roly also 

wanted to analyze the common diagnoses that patients come with and target marketing 

based on that information. 
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Upon asking all staff at HBB Clinic, none of them had ever used an EHR before except 

Mr. Hanafy. Hence, another potential social barrier was the fear associated with using 

this new technology. Training is crucial in overcoming this barrier, and I made sure that 

it was started as soon as possible in early September. Initial training was done in the form 

of a class tutorial that involved all staff. After that, I proceeded with one-on-one coaching 

to focus on each person’s specific task. Of all staff, Mrs. Vatilas, the midwife, needed the 

most training. Initially, I spent a lot of one-on-one time training with her. However, to my 

surprise, after a while, other staff took the initiative to train her, thus demonstrating that 

a sense of collective ownership of the system had been established. Other than training, 

the value-based EHR was developed to make it as simple as possible for someone who 

had never used an EHR before. I spent a lot of time with Dr. Roly and Mr. Hanafy, 

discussing ways to improve the value-based EHR to make it as simple as possible to use 

without sacrificing its essential functionality.  

 

 

Step 6: Creating short-term wins 

Time frame: October 2019 

 

After a month of training, starting in October 2019, we decided to use the value-based 

EHR on real patients. The first patient was a 37-year-old man who had a lower limb injury. 

He had already come to HBB Clinic for wound cleaning and stitches. His next follow-up 

appointment for wound inspection and removal of sutures was due, so we thought that he 

would be the perfect candidate for this stage of training. Because of the amount of training 
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that all staff had, the visit went smoothly. Mrs. Patry registered the patient almost 

effortlessly, and the consultation went on without any delays. Dr. Roth, who saw the 

patient, said that she liked the experience very much. As a young doctor who had just 

graduated from medical school, she was very much used to writing on the keyboard for 

assignments in medical school. Mr. Hanafy also had an easy time dispensing medication 

from the system, which automatically deducts the number of medicines from stock. To 

him, it was a huge time-saver. As for the patient, comparing his visit before the 

installation of the value-based EHR and post-installation, he did not feel that the value-

based EHR interfered with the care process, nor did it interfere with the doctor-patient 

relationship during the consultation. The visit was given a satisfaction score of 4/5 from 

the patient.  

 

Training with real patients went on for another week. Dr. Roly, who is older than Dr. Roth, 

initially preferred using a tablet and a digital pen since it was very similar to writing on 

pen-and-paper, something that he was used to even when he was in medical school. 

Furthermore, he thought that writing on the keyboard would disrupt the doctor-patient 

interaction. However, after trying out the keyboard for a few patients, he began to prefer 

using the keyboard. This transition was also supported by the average patient satisfaction 

score of 4/5 (Appendix 3) that indicate that they do not seem to be bothered by their 

physician typing on the keyboard during the consultation.  

 

Training with real patients was a success. During a regular call to report to Dr. Hannan, 

he agreed with my opinion that the goal to create a short-term win was achieved, and we 
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were ready for the next step. The Executive Committee members were also happy with 

the daily progress that they saw by accessing the value-based EHR from Malaysia. This 

progress made them more confident in slowly letting go of control over HBB Clinic’s 

management, which was another short-term win. 

 

Step 7: Consolidate improvements and produce more change 

Time frame: October 2019 - December 2019 

 

After training with real patients for the whole week, all staff was confident enough to use 

the value-based EHR without my direct supervision. By the end of November, several 

improvements were already visible. Because patient feedback and their health outcomes 

became an integral part of the care process, HBB staff learned more and more about their 

patients. A fascinating finding was that HBB’s location, which was long thought to be a 

barrier to financial sustainability, turned out to be an opportunity. Although HBB Clinic 

is located in the middle of the Cham’s community settlement in Phnom Penh, it is quite 

far and hidden from the main road. The initial justification for establishing the clinic there 

was because a lot of the Cham community do not have cars and would usually walk to get 

to their destination. However, after several years of failing to generate a profit, there were 

discussions among the Executive Committee members that perhaps HBB Clinic should 

move to one of the shops along the main road, but still within walkable distance from the 

Cham community’s settlement. The idea was that visibility would attract more paying 

patients from outside the Cham community. When profit has been generated, it would be 

reinvested either for expansion of services or would be used to pay for poor patients from 
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the Cham community.  The discussion became more serious, with several on the Executive 

Committee saying that HBB Clinic should relocate by 2021 if financial sustainability had 

not been achieved. 

 

However, from the patient satisfaction results, we learned that there was a particular 

group of patients that come to HBB Clinic precisely because it is somewhat hidden. This 

group of patients tended to be adult non-Cham males; what was particularly interesting 

was that a lot of them were not from the area, and some are even out of the city, which 

puzzled us. These patients mainly came with genitourinary and sexual health problems, 

such as urinary tract infection, infection of the penile head (balanitis), penile anatomical 

anomaly (e.g., phimosis, paraphimosis, hypospadias), or concerns about their sexual 

health (e.g., dyspareunia, erectile dysfunction). The following table shows the satisfaction 

results of some of the patients with diagnosis related to genitourinary and sexual health 

problems, along with their addresses: 

  



72 
 

Table 1: Example of patients with diagnosis related to genitourinary and sexual health 

problems along with their addresses and distance to clinic 

Visit date ICD-10 Code / 

Diagnosis 

Patient address Distance from 

address to HBB 

clinic (miles) 

Patient 

satisfaction 

(max 5) 

December 

31, 2019 

N34 / Urethritis and 

Urethral Syndrome 

 

Kompong Rotes 

Village, Kompong 

Thom 

82.12 4 

 

December 

9, 2019 

N47 / Redundant 

Prepuce, Phimosis And 

Paraphimosis 

 

Siem Reap City, 

Siem Reap 

143.19 4 

December 

12, 2019 

N47 / Redundant 

Prepuce, Phimosis And 

Paraphimosis 

 

Beng Keng Kong, 

Phnom Penh 

6.96 3 

December 

17, 2018 

N48 / Balanitis 

 

Steng Sen City, 

Kompong Thom 

86.46 4 

December 

6, 2019 

N47 / Redundant 

Prepuce, Phimosis And 

Paraphimosis 

Phum Lor Kombor, 

Phnom Penh 

5.81 5 

 

An often-cited reason for those from outside of the community to come to HBB Clinic was 

because of the privacy. They were more confident coming to HBB Clinic because they did 

not have to worry about being seen or bumping into someone they knew. Most of these 

patients learned from word of mouth that HBB Clinic was one of the few clinics in Phnom 

Penh that performs male circumcisions because it is customary among the Cham people. 

Hence, they thought that if HBB Clinic has experience in procedures involving the male 

reproductive organ, it must also have experience treating related diseases.  

 

It turns out that this market segment has been coming to HBB Clinic all this while, but 

without an analytical platform like the value-based EHR, it went unnoticed. Hence, the 

opportunity to target this market segment was missed. Instead of targeting genitourinary 
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diseases in males, HBB was focused on maternity care, a decision that was based on 

Cambodian national-level statistics when HBB Clinic was first established in 2015 that 

indicated a dire need for improvement in maternal care in the country. Although 

maternity care is quite critical, there was already a great deal of competition in the area 

as the government of Cambodia had gone to a lot of effort to improve maternity care in 

the country. When I asked Dr. Roly if he had previously recognized this newly discovered 

market segment, he said yes. However, when asked why he did not let the Executive 

Committees know, he said: 

 

I thought that maternity is very important to Malaysia and donors, that is why I 

don’t promote (about genitourinary and sexual health). 

 

This was an eye-opening experience for other Executive Committee members and me. 

This not only tremendously increased everyone’s confidence in the vision, but also 

increased the “perception of usefulness” towards the value-based EHR. Realizing this, Dr. 

Roly organized a men’s health campaign in HBB’s marketing program through flyers and 

social media platforms. As mentioned in Step 5, this was the first time that the HBB Clinic 

team took its full initiative for marketing efforts with its marketing content driven by 

patient feedback. 

 

As my stay in Cambodia came to an end in late December 2019, it was affirming that 

improvements began to consolidate, and more and more positive changes started to 
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occur. During this time, I purposely stayed at home some days and accessed the value-

based EHR from there. The clinic staff continued to use the value-based EHR without my 

presence, and there were only minimal calls for help regarding using the system. Most of 

the problems were minor technical problems that were easily solved remotely. Before I 

left Cambodia, Dr. Roly sent me a text message: 

 

(HBB) is like a real Clinic now. Everyone in a very good team, we release also a 

few strategy of marketing and everyone happy in a place. If condition like this, I 

need about 5 month Dr. Lutfi to make income (profit) … Dr. Lutfi, trust me. Here 

HBB is our life, I promise 

 

With Dr. Roly’s promise, I felt reasonably confident leaving Cambodia and heading back 

to the United States knowing that the system would be in good hands. During the analysis 

and writing phase of my doctoral project, I would be able to access the value-based EHR 

remotely and hold monthly calls with the staff to catch up on their progress. 

 

Step 8: Institutionalize new approaches 

Time frame: January 2020 onwards 

 

The institutionalization of new approaches began in January 2020 and has continued 

since I left Cambodia. During monthly video calls with Dr. Roly, he has reported month-

to-month improvement in the number of visits and revenue. Because this information 
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had been built-into the value-based EHR, we simply refer to the charts for the monthly 

reports. This has proven to be a time-saver for both Dr. Roly and Mrs. Patry, who used to 

put the information together manually in a Microsoft Excel sheet. Dr. Roly also mentions 

that the value-based EHR has now become an integral part of each of their workflows, 

and all staff is using them consistently. Each of them also understands the basics of VBHC 

and implements them in their daily work, such as working together in an integrated 

practice unit, grouping patient visits and assigning them into care cycles, and appreciate 

the variations in cost and outcomes for patients with similar care cycles. I continue to 

access the system remotely. By January 2020, data points required for VBHC, including 

variable costs and timestamps, has been captured for 48 patients with a total of 81 care 

cycles (some patients had several care cycles since they came multiple times for unrelated 

problems). The data points captured are listed in Appendix 3. 

 

HBB Clinic’s revenue continues to increase with each passing month. However, in April 

and May 2020, there was a significant drop in revenue when the COVID-19 pandemic hit 

Cambodia. During this time, all patients with fever, sore throat, and respiratory 

symptoms were urged to go to the government clinic. HBB Clinic diverted all patients with 

these symptoms to the nearest government clinic, thus losing the revenue from these 

patients.  

 

In June 2020, however, HBB Clinic made a historic comeback. For the first time since the 

establishment of the HBB Clinic - after five years of operations – the clinic surpassed the 

breakeven point. In July 2020, HBB Clinic continued to increase its profit. Seventy 
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percent of the revenue for June and July was from visits related to genitourinary and 

sexual health. The following is the screenshot of the revenue vs. expense chart since the 

beginning of the value-based EHR implementation in October 2019.  

  

Figure 10: Screenshot of HBB Clinic's financial data as of August 1, 2020 

 

There was a clear increasing trend in revenue since the value-based EHR was 

implemented, showing that the system had an impact beyond improving efficiency as 

traditional EHRs usually do. By nudging HBB Clinic to get patient feedback from patients, 

doctor-patient relationships at HBB Clinic had improved, which in turn improved its 

reputation in the community and attracted even more patients and revenue. Upon 

learning about the earnings for June, I congratulated the team and reminded them not to 
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declare success too early; instead, I encouraged them to continue to generate a profit for 

at least three consecutive months before it can indeed be called a success. 

 

Part 2: Outcomes Evaluation 

As the outcome of this doctoral project, all the project goals have been achieved: 

1. A value-based EHR has been developed and successfully implemented at HBB 

Clinic. 

2. All staff uses the value-based EHR as intended, consistently, and without coercion. 

3. Data points required for VBHC, such as variable costs, timestamps, and outcomes 

for each care cycle, have been captured for 48 patients and 81 care cycles (refer to 

Appendix 3). 

4. All staff has a basic understanding of VBHC, such as understanding the concept of 

care cycles and patient-centered outcomes and can appreciate the variations in 

practice for certain health conditions as well as its resulting cost and outcomes. 

The success of meeting these goals helps prove that the foundation of VBHC can be 

implemented in low-resource settings and that a well-designed HIT is an enabler. 
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The following section will evaluate what transpired during the doctoral project against the 

proposed modified framework in Figure 2 reproduced below:  

 

Figure 2: A modified framework for adoption of value-based EHR 

 

Management support 

The importance of the current management support in laying the foundation for this 

doctoral project cannot be underestimated. The commitment that the Executive 

Committee has shown in providing time and resources for the transition to a value-based 

EHR—including training, availability of computers and stable Internet, technical support, 

as well as the physical reorganization of the workplace for job redesign—has 

tremendously improved the “perceived ease of use” factor and subsequently improved the 

attitude about the EHR use; this has driven actual and sustained system use. This 

outcome is consistent with what has been proposed by Morton and Wiedenbeck (2009) 

Actual System Use
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and Aldosari (2003) and reflected in the modified framework. Without management 

support, a number of untapped potential and ideas from staff that will go unnoticed, as 

evidenced by the brilliant ideas and innovation from Dr. Roly and Mr. Hanafy that only 

came to light after the Executive Committee explicitly expressed their open support. 

 

The role of the Ministry of Health in Cambodia in creating a vision for nationwide 

deployment of EHRs by the year 2030, has also improved the “perceived usefulness” 

factor among staff. Since all staff realizes that what they are adapting to is something that 

will eventually happen in the future, the knowledge and experience of using EHRs would 

not go to waste even if this project did not succeed. This awareness improved their 

attitude about the value-based EHR and became one of the crucial factors driving actual 

and sustained system use. 

 

Physician and Staff involvement 

Early physician and staff involvement in the transformation process was a critical factor 

for the success in achieving the goals for my doctoral project. Although the bulk of the 

software and functionality of the value-based EHR had been developed at the start of the 

doctoral project, many changes to the value-based EHR were incorporated based on 

feedback that the staff provided as they began to implement the EHR. All staff enhanced 

the features of the new system by sharing the experiences of their workflows. For example, 

the addition of the “patient search” feature to add the ability to search by phone number 

or patient ID was added after listening to Mrs. Patry about her experience in dealing with 
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multiple patients with the same name. Similarly, the addition of Khmer language 

translation to every menu and header item was entirely thought out by Mr. Hanafy, which 

made the EHR easier to navigate for local staff. All of these early involvements in the 

development and implementation of the value-based EHR fostered the feeling of 

ownership towards the new system, evidenced by their willingness to train each other to 

use the new system; this has resulted in the sustained use of the new system, which is 

consistent with the results of the systemic review by Ives and Olson (1984) and reflected 

in the modified framework. 

 

Training 

Training is another critical factor that cannot be overlooked. It is vital to increase the 

“perception of ease of use” among all staff and drive sustained system use as predicted in 

the modified framework. However, during this doctoral project, this factor was at odds 

with the findings by Lorenzi et al. (1997) that showed that lengthy training sessions could 

lead to distrust of the system and reinforced negative perceptions. With HBB Clinic, the 

staff felt that training during their work schedule was inadequate and so they spent 

additional time after working hours on training and improving the system. This might be 

because a lot of research on EHR training, including those studied by Lorenzi et al., are 

done in large hospitals and not in small primary care settings.  

 

Small primary care settings such as HBB Clinic may tend to be less busy than hospitals, 

and the smaller group of people working there may enhance the feeling of ownership of 
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the new system, and enhance their sense that using the new system is as essential as 

seeing patients. Furthermore, a lot of training for EHRs in hospitals is mostly a one-way 

communication where the trainers transfer knowledge of the EHR to physicians, and 

physicians are not able to give feedback to change any features that they did not like. Even 

if avenues for feedback are made available, it would require extended time or similar 

feedback from numerous users before any changes would be made. Because I designed 

and developed this EHR specifically for HBB Clinic, all staff were able to see the value of 

spending time in training because they realized that if there were features they disliked or 

would like to be improved, their feedback and improvements would immediately be 

incorporated into the EHR. 

 

Physician autonomy 

Findings by Morton and Wiedenbeck (2009) show that physician autonomy is related to 

a higher perception of usefulness. In this doctoral project, however, physician autonomy 

appeared to be one of the less prominent factors that drove EHR use as it was the least 

discussed factor during training, day-to-day conversations, and in meetings with staff. 

One reason for this is that a lot of research on EHR adoption was conducted in large 

hospital settings in high-income countries. In a small clinic setting in an LMIC, being 

dependent on others concerning EHR use may not be as bothersome as in a large hospital 

setting since staff members tend to work closely with one another. This was also less of a 

problem since the physical reorganization of the staff workspace brought staff into closer 

proximity with one another. Furthermore, asking help from others may also foster the 

feeling of togetherness and teamwork. There were several times when the physicians had 
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to ask Mr. Hanafy or Mrs. Vatilas - both who are in charge of medications order and stock 

– to assist them with ordering or reordering medications, and it did not bother them as 

much. 

 

Doctor-patient relationship 

Consistent with the results from a systematic review by Irani et al. (2009), the value-

based EHR showed positive effects on patient satisfaction and doctor-patient 

relationships, evidenced by the average patient satisfaction score for 4/5 (refer to 

Appendix 3). Using the value-based EHR as a tool, HBB Clinic was able to positively 

influence the doctor-patient relationship by encouraging the physicians and staff to care 

more about patient outcomes, including their social determinants of health. The doctor-

patient relationship factor correlates well with the strategy to link the value-based EHR 

to financial sustainability. An improved doctor-patient relationship led to patients being 

more open to sharing details about their diseases; the example that best supports this 

assertion is that we discovered that men with genitourinary and sexual health problems 

(outside the Cham community) sought out HBB Clinic because it was relatively hidden. 

This led us to find a market segment/patient population that we should have identified 

earlier. An improved doctor-patient relationship was also cultivated during physician 

follow-up phone calls with patients as physicians sought to capture more detailed 

outcomes data. Serendipitously, this also turned out to be a useful marketing tool as 

patients felt more cared for and promoted HBB Clinic to others through word of mouth.  
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Conclusion and Recommendation 

 

Value-based health care (VBHC) is a critical approach that ties physicians’ incentives to 

patient outcomes. Today’s fee-for-service mechanism that incentivizes the volume of 

services rather than value is one of the significant factors contributing to rising health 

care costs around the world. When implemented in several high-income countries, VBHC 

has proven to improve overall patient outcomes without raising costs. However, the 

majority of the discussions in these countries have been around innovation in payment 

mechanisms. Lower- and middle-income countries (LMICs) are mostly left behind as a 

lot of payments in these countries are still made out-of-pocket and existing payors such 

as a Ministry of Health lack health information technology (HIT) infrastructure to collect 

reliable data to inform the design of new payment mechanisms. 

 

Hence, one critical starting point for LMICs is HIT. When these countries begin to collect 

high-quality data on cost and patient outcomes, barriers to activate other enablers are 

removed as valuable information relating to the value of care begin to emerge. In the past, 

budgetary constraints would have hindered investments in sound HIT systems. However, 

as demonstrated in this doctoral project, a cloud-based electronic health record (EHR) is 

a genuinely affordable solution to this problem. HBB Clinic had successfully implemented 

a value-based EHR. It was able to collect data points required for VBHC, such as variable 

costs, timestamps, and outcomes for each patient consistently, even in situations where 

electricity or the Internet cuts out – something that is very common in low-resource 

settings. 
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Furthermore, the VBHC components that were integrated into the EHR have had positive 

effects that extend beyond improving efficiency as traditional EHRs usually do, including 

fostering positive doctor-patient relationship and patient satisfaction, which lead to an 

increasing number of visits and overall revenue. Although this doctoral project only 

touches on the HIT aspect of VBHC and less on other enablers, such as payment (for 

example, patients still pay mostly out-of-pocket and hence the volume of visits still play a 

significant role in incentivizing staff), valuable data that is crucial to push the value 

agenda forward has successfully been collected systematically and consistently. This is an 

achievement that was previously difficult to do in low-resource settings, but this doctoral 

project has proven that it is possible. 

 

Hence, I would encourage all providers, no matter where they are, to adopt VBHC in 

whatever way they can and start by collecting data needed for VBHC. I strongly advocate 

that VBHC is key to improving outcomes and value to patients in low- and middle-

countries just as it is in high-income countries and that providers should focus on HIT as 

a starting point to implement VBHC. Rather than wait for nationwide reforms and a 

“perfect” HIT system, providers should leverage existing in-country IT infrastructures 

and take a piecemeal approach to implement VBHC. Furthermore, since the current body 

of academic literature on VBHC is filled with research done in high-income countries, I 

would encourage more studies on the implementation of VBHC in low-resource settings, 

especially in LMICs. 
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As for HBB clinic, my recommendation is to continue to build its reputation as a 

genitourinary and sexual health clinic and engage with experts in the area to become a 

center of excellence. Existing VBHC models often focus on specific medical conditions. 

For example, Martini Clinic in Germany focuses on prostate cancer. It has become one of 

the exemplary health centers achieving much better patient outcomes than the 

international average through its application of VBHC (Fakkert, Van Eenennaam, and 

Wiersma 2017). Focusing on a niche area is beneficial by encouraging a high volume of 

patients with similar medical conditions, accelerating the ability to analyze the costs and 

outcomes of each patient’s care cycle. This information can inform payors on the amount 

of reimbursement appropriate for bundled payments to achieve good outcomes for the 

medical condition. HBB can again be at the forefront of innovation, this time in payment, 

by channeling the number of donations for poor patients to HBB Clinic in the form of 

bundled payments informed by the data from cost and outcomes from the value-based 

EHR. The mission to fulfill the primary health care needs of the Cham community in 

Phnom Penh, however, must also remain and made clear to the community. It must be 

emphasized that focusing on genitourinary and sexual health for the general population 

allows the clinic to generate more profits that, in turn, are reinvested for the betterment 

of the Cham community. If this model continues to be a success, the Executive Committee 

can take lessons and learnings from HBB Clinic in Cambodia to build more social-

enterprise clinics that focus on value-based health care. 

 

It is also worth discussing the impact of the value-based EHR on the HBB Clinic as a social 

enterprise, allowing it to break even for the first time after five years of operation without 
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sacrificing its mission to serve marginalized communities.  This raises the question: “what 

is the role of VBHC in global health?” Before this doctoral project, HBB was funding the 

clinic in a way that was similar to many donor organizations in global health – driven by 

donor agenda instead of the patient’s specific needs. For example, the focus on maternity 

health for the past five years, other than driven by national statistics, was also driven by 

the Executive Committee’s eagerness to join the movement to achieve the Millennium 

Development Goal 5: Improve Maternal Health, followed by the Sustainable Development 

Goals (SDGs) 3’s first target: to reduce the global maternal mortality ratio. This focus on 

maternity health, although met with less spectacular reception at the community level, 

was celebrated internationally where our efforts were awarded during the 2016 United 

Nations General Assembly in New York with a “United Nations Young Leaders for the 

SDGs” award. 

 

Genitourinary and sexual-related diseases, on the other hand, is a less popular problem 

to eradicate as compared to maternal deaths, malaria, or HIV/AIDS. Still, they are 

common diseases in local settings. Despite the prevalence of less mainstream, local 

diseases, NGO-run healthcare centers are more likely to lean towards focusing on others 

that receive more attention because of the long-standing proliferation of international 

donor funding specifically for those diseases (Mounier-Jack, Mayhew, and Mays 2017). 

With a focus on patient needs, VBHC encourages providers in global health to focus on 

what is required by patients in front of them, ensuring diseases that are prevalent 

specifically in the community are not neglected at the expense of focusing on more 

popular, well-funded programs for certain medical conditions.  
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A recommendation for donor organizations, on the other hand, is not to earmark 

donations for particular medical conditions before exploring the local needs of the 

community. Often, foreign donors come into a community and assume they already know 

what the problems are. The thinking that funding for healthcare must be earmarked for 

specific diseases implies that international donors (commonly from Western countries) 

know what is best for the local communities – a legacy of colonial thinking and 

relationships (Easterly 2006). Hence, the application of VBHC in global health settings 

will discourage this status-quo in global health funding, and instead take the principle 

that has guided physicians throughout history – doing their best for the patients in front 

of them, given whatever the resources available, wherever they are. 
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Figure 11: Process map for a visit at the HBB Clinic 

Appendices 

Appendix 1 

Process map 

The following is the process map for a visit at HBB clinic along with the staff involved 

and estimated time spent at each point:  

 

 

 

This process map will be used in the calculation of personnel cost using Time-driven 

Activity-Based Costing (TDABC) in Appendix 2. 
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Appendix 2 

Time-driven Activity Based Costing 

The personnel cost for each visit in a care cycle is calculated using a method called Time-

driven Activity Based Costing (Kaplan and Porter 2011). The first step is to measure the 

real-time (capacity) that patient uses at each of the steps in the process map in Appendix 

1. Next, the capacity cost rate for each personnel (how much it costs per minute for the 

personnel to be available for patient-related work) is calculated using the following 

equation: 

 

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐶𝑜𝑠𝑡 𝑅𝑎𝑡𝑒 𝑓𝑜𝑟 𝑃𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙𝑖  =
𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠 𝐴𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑎𝑏𝑙𝑒 𝑡𝑜 𝑃𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙𝑖

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑃𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙𝑖
 

 

 
 

The calculation of capacity cost rate for one of the physicians at HBB Clinic (Physician A), 

is as follows: 

 

Determining Expenses Attributable to Personnel 

 

Monthly compensation 1300 USD 

Electricity* 40 USD 

Water* 2 USD 

Internet* 3 USD 

Monthly total cost for Physician A 1345 USD 

 

* These monthly costs are divided equally between the five staff at HBB Clinic under the 

assumption that each staff use the same amount of resources due to similar working 

hours/month 
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Determining available time capacity for patient-related work 

Available days per month: 

Start with 365 days per year 

Minus weekend days 104 

Minus public holidays 22 

Minus vacations days 15 

Minus sick days 5 

 219 available days per year 

 18.25 days per month 

 

Available minutes per day: 

Start with 9 hours per day 

Minus breaks 1 

Minus meetings & training 1 

 Seven available hours per day 

 420 minutes per day 

 

Clinical availability per month = 18.25 days X 420 minutes = 7665 minutes 

Hence, 

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐶𝑜𝑠𝑡 𝑅𝑎𝑡𝑒 𝑓𝑜𝑟 𝑃ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝐴  =
1345 𝑈𝑆𝐷

7665 𝑚𝑖𝑛𝑢𝑡𝑒𝑠
  

= 𝟎. 𝟏𝟕 𝑼𝑺𝑫/𝒎𝒊𝒏 
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To calculate the personnel cost for a single visit, let us say the consultation with Physician 

A for a visit takes 20 minutes. Hence the personnel cost of Physician A for the visit is:  

 

0.17 
𝑈𝑆𝐷

𝑚𝑖𝑛
× 20 min = 𝟑. 𝟒 𝑼𝑺𝑫  

 

The same calculation will be done for other personnel involved in the visit, using their 

respective time spent on patient care. Finally, each of these costs is summed together to 

get the total personnel cost for the visit: 

 

Non-clinical manager 0.04 x 5 mins registering patient =    0.2 

Midwife 0.03 x 7 mins taking vital signs =    0.21  

Physician A 0.17 x 20 mins doing consultations =    3.4 

Lab technician 0.04 x 10 mins dispensing medications =    0.4 

 Cost of visit 4.21 USD 
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Finally, the cost of a care cycle is obtained by summing up all the cost of all visits involved 

until the patient is well (for acute diseases) or the cost of all visits for one year (for chronic 

diseases): 

 

Visit 1 4.21 USD 

Visit 2 2.87 USD 

Visit 3 1.92 USD 

Cost of care cycle 9.00 USD 

 

 

Appendix 3 

Data collection 

A total of 81 care cycles were captured for this doctoral project’s analysis. The list of care 

cycles, along with their respective data points, including costs and outcomes are as 

follows: 
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Table 2: Data captured using the value-based EHR 
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Table 2 (Continued): Data captured using the value-based EHR 
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Table 2 (Continued): Data captured using the value-based EHR 
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Table 2 (Continued): Data captured using the value-based EHR 
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Table 2 (Continued): Data captured using the value-based EHR 
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Table 2 (Continued): Data captured using the value-based EHR 
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