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Abstract 

BACKGROUND: Cardiovascular disease (CVD) is the greatest killer of mankind. In 

Nepal, a small, landlocked country in South Asia and one of the poorest countries in the 

world, the burden of cardiovascular disease is high; national CVD monitoring has 

substantial gaps; and CVD risk factors are poorly controlled. Primary healthcare (PHC) 

is often at the front lines of prevention and control of CVD. Thus, strengthening local 

and national primary healthcare systems is an essential step toward prevention and 

management of CVD in low- and middle-income countries (LMICs). To inform further 

research and policy development, we conducted an exploratory, mixed-methods study 

to understand patient-side utilization of CVD services in rural and urban areas in Nepal.  

METHODS: We surveyed 114 CVD patients from 10 PHC facilities across two regions of 

Nepal. Survey contents included sociodemographic information, disease history, and 

data on accessibility, affordability, availability, and utilization of PHC services. We 

further completed 20 in-depth interviews within our sample to understand patient-side 

perceptions of CVD-related PHC care.  

RESULTS: In the final cohort, 23% had experienced a stroke, 26% had some form of 

existing heart disease, 76% presented with hypertension, and 67% had diabetes. For all 

conditions, hospitals were a more common place of diagnosis than PHC facilities. The 

mean visitation frequency to PHC facilities in the past year was 10.7 times, with 
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healthier patients having higher visitation rates than those with poorer health. 69% of 

patients reported difficulty obtaining CVD medicine from their local PHC facility. 

Qualitative data revealed that PHC facilities lacked resources for diagnosing and 

managing CVD conditions. Additionally, behavior of physicians and affordability were 

both considered important components of PHC satisfaction. Patient recommendations 

included increased diagnostic equipment in PHC facilities, free essential medicines, and 

community awareness initiatives for cardiovascular disease.      

CONCLUSION: There are clear shortcomings between national aims and objectives – 

such as free essential medicines and universal PHC services – and the reality faced by 

CVD patients in resource-limited settings in Nepal. Despite PHC facilities generally 

being close to patients, participants reported inadequate resources when seeking care for 

CVD and expressed a strong desire that such services could be provided locally. Based 

on the challenges articulated by CVD patients in our study, mhealth may be a relevant 

direction of future research for connecting hospital-based specialists to CVD patients in 

rural areas, improving follow-up, and decreasing expensive visits to far away tertiary 

care centers. Overall, we recommend increased national CVD monitoring, prioritization 

of NCDs and CVDs in national policymaking and strategizing, and continued provision 

of PHC facilities close to patients in their communities.  

Keywords: primary care, cardiovascular, utilization, Nepal, public healthcare facilities 
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1 

“Send them our report how much we are in need of these services. Tell them that we want to 

live.”  

-CVD Patient, Kailali District, Nepal 

Chapter 1: Introduction 

1.1 Burden of Cardiovascular Disease 

1.1.1 Global Burden 

In 2003, Maskey, Sayami, and Pandey called coronary artery disease (CAD) “the 

greatest killer of mankind.” Present World Health Organization (WHO) data agrees. 

They report that ischemic heart disease and stroke have topped all other causes of global 

mortality for the past 15 years, causing a combined 15 million deaths in 2015 (World 

Health Organization, 2017). The most recent Global Burden of Disease Study findings 

are even higher. They observed 17.6 million deaths in 2016, along with 15% of disability-

adjusted life years lost (DALYs). Among all possible ways to die, these two conditions 

alone account for 32% (nearly 1 in 3) of all deaths worldwide (Network GBoDC 2016).  

Given the magnitude of the problem and the colossal challenges it presents, 

cardiovascular disease merits an invigorated global response to improve future 

prevention and management.  

Defining Cardiovascular Disease 

Cardiovascular disease (CVD, colloquially “heart disease”) is a broad, collective 

term that refers to both diseases of the blood vessels (e.g. atherosclerosis) and disease of 
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the heart muscle itself (e.g. arrhythmias, cardiomyopathy) (Mayo Clinic, 2018). Six 

conditions comprise over 95% of all CVD deaths: ischemic heart disease (also called 

coronary artery disease), stroke, hypertensive heart disease, cardiomyopathy, rheumatic 

heart fever, and atrial fibrillation (Roth et al., 2015). A stroke is a special form of 

cerebrovascular disease (a “brain attack”) wherein delivery of blood oxygen to nervous 

tissue is suspended, potentially causing tissue necrosis and resultant disability or death, 

depending on the area affected (Sacco et al., 2013). Finally, hypertension, or high blood 

pressure, is defined as a systolic blood pressure (SBP) > 140 mm Hg and/or diastolic 

blood pressure (DBP) > 90 mm Hg (Chobanian et al. 2004). Diabetes is not strictly 

considered a cardiovascular disease but rather a group of cardiometabolic disorders. It is 

not as straightforwardly defined by clinical cutoffs, but for our purposes, is 

characterized by the common manifestation of hyperglycemia or high blood sugar.  

Elaborating the Global Scenario of Cardiovascular Disease 

 A 2005 Lancet study estimated that by 2025, there will be 1.69 billion 

hypertension patients in the world (a 69% increase from 2000) (Kearney et al., 2005). 

Though a fraction of this, at 381.8 million worldwide cases in 2013, diabetes is the worlds’ 

6th leading cause of death (Guariguata et al., 2014; WHO 2017). Two opposing trends 

appear in global CVD surveillance: mortality is (and has been) declining in high-income 

countries (HICs), all the while, mortality has increased precipitously in low- and middle-

income countries (LMICs), where 80% of CVD deaths now occur. The overall economic 
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cost of CVD in LMICs alone, in the 14 year interval from 2011 to 2025, is expected to total 

3.76 trillion USD. The 2016 Global Burden of Disease Study estimated that if no active 

measures are taken, CVD deaths will increase to 52 million by 2030 (at present, less than 

12 years away) (Network DBoDC 2016).  

Almost prophetically, in 2013 (3 years prior), the WHO announced the 25 X 25 

Global Action Plan aiming to achieve a 25% decline of premature NCD-driven mortality 

(World Health Organization 2013). This commitment to reduce CVD mortality by 25% 

has even been incorporated within the Sustainable Development Goals (Griggs et al., 

2013). Though an ambitious target, of the four primary NCDs (cancer, diabetes, and 

chronic respiratory diseases being the other three), CVD does stand out as the most 

responsive to rapid change.  

1.1.2 Burden of Cardiovascular Disease in Nepal 

A recent cross-sectional study observed that “the prevalence of non 

communicable diseases (NCDs) is still unknown in Nepal” (Bhandari et al., 2014). There 

is indeed a noticeable paucity of large-scale, nationally representative, and recent 

epidemiological studies in Nepal, especially with regard to CVD and stroke. 

Nevertheless, some evidence does exist. From the combined findings of several smaller 

studies, it is still possible to understand the general landscape of CVD in Nepal.  
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Prevalence of Stroke and Heart Disease 

In 2009, Vaidya et al. estimated the total prevalence of CVD in Nepal to be 5.7%. 

In Gangalal National Heart Centre (the nation’s largest tertiary care center for 

cardiovascular disease), the number of outpatients doubled every year from 2001 to 2008 

(Vaidya 2011). For stroke, a 2012 study reported that there were “no official reports 

published on the epidemiology of stroke throughout the country” (Shaik 2012). These 

findings both highlight a potentially serious and hiding burden of stroke and CVD in 

Nepal, and the serious need for further surveillance and research on these conditions.  

Prevalence of Hypertension 

The national prevalence of hypertension in Nepal is 26%, as reported by the 2013 

WHO STEPS Survey (Aryal et al., 2015). The lowest found prevalence of hypertension 

was 3.77% among rural women in Sarlahi district (Khan et al., 2013). In contrast, the 

highest reported prevalence was found in Kathmandu valley at 53.6% (Dhungana et al., 

2016). Table 1 provides a summary of previous literature describing the prevalence of 

hypertension in Nepal.  
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Table 1 – Prevalence of Hypertension in Nepal 

Source Sample Size Age (Years) Prevalence (%) 

Neupane et al., 2017 2815 25 - 65 28 

Dhungana et al., 2015 347 ≥40 53.6 

Aryal et al.,  2015 4200 15 - 69 26 

Sharma et al., 2013 3218 ≥20 38.6 

Khan et al.,  2013 15934 31 - 45 3.3 

Vaidyaet al.,  2012 1218 ≥20 33.8 

Sharma et al., 2011 14425 20 - 100 34 

Mehta et al., 2011 2006 ≥30 25.2 

Sharma et al.,  2010 8398 18 - 97 36 

Vaidya et al., 2007 1000 ≥35 22.7 

Shrestha et al., 2006 1012 ≥40 22.7 

 

 

Prevalence of Diabetes 

The prevalence of diabetes in Nepal is 3.6%, as reported by the 3013 WHO STEPS 

survey (Aryal et al., 2013). A more recent systematic review found that the prevalence of 

diabetes ranged in across the literature from a low of 1.4% to the highest estimate of 

11.9% (Gyawali et al., 2015).  Table 2 summarizes the results of this systematic review 

and the prevalence of diabetes in Nepal.   
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Table 2 – Prevalence of Diabetes in Nepal (Adapted from Gyawali et al., 2015) 

Study Sample size         Age Group Prevalence (%) 

Aryal et al., 2013 4143 15 - 69 3.6 

Sharma et al., 2013 3218 ≥20 7.5 

Sharma et al., 2011 14009 ≥20 6.3 

Mehta et al., 2011 2006 ≥30 11.9 

Ono et al.,  2007 740 >20 9.5 

Shrestha et al., 2006 1012 ≥40 19 

Sasaki et al., 2005 489 >20 1.4 

Singh et al., 2003 1841 ≥20 14.6 

Baral et al., 2000 920 30 - 65 5.29 

Karki et al., 2000 1840 >30 6.3 

 

1.1.3 Key Risk Factors for CVD 

Hypertension is a major risk factor for cardiovascular disease. For instance, the 

American Heart Association reports that hypertension causes an astonishing half of all 

stroke mortality worldwide (Lackland et al., 2014). Diabetes is also a significant risk 

factor for CVD. The Global Burden of Disease study estimates that diabetes is one of the 

top ten causes of disability in the world (GBD 2015), and Joseph et al., 2017 observes that 

the highest number of people living with diabetes are in south and southeast Asia. Other 
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risk factors include smoking, alcohol consumption, obesity or excess body weight, high 

dietary sodium intake, insufficient physical activity, as well as genetic susceptibility and 

age (Joseph et al., 2017).  

While the influence of genetics and family history cannot be ignored, CVD is 

largely attributable to modifiable risk factors which can be targeted for overall reduced 

risk and incidence of CVD. In Nepal, the prevalence of CVD risk factors is alarming. The 

nationally representative 2012/2013 WHO STEPS survey reported that 84.5% of the 

population had at least 1-2 risk factors for CVD, and 15.1% had 3 - 5. This left only 0.4% 

of the entire population with no identified CVD risk factors. With respect to 

hypertension, 43% of the population had never had their blood pressure measured. 

Moreover, among those with confirmed hypertension, only 53% were taking some form 

of anti-hypertensive medication. They also reported that 89% of respondents never had 

their blood glucose measured, though the proportion of diabetes patients taking 

medicine was higher (74%). About 22% of the population are obese, 19% are smokers, 

and 17% drink alcohol. The survey found dietary consumption of fruits and vegetables 

to be wholly inadequate. Strikingly, only 1.1% reported reaching the recommended 

amount of five servings per day.  21% (1/5th) did not even consume one serving per day 

(Aryal et al., 2014).  
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1.2 Primary Care Services for Prevention and Management of CVD  

1.2.1 The Role of Primary Care 

Primary healthcare (PHC) is often at the front lines of prevention and control of 

CVD (Detollenaere et al. 2017; Moore et al. 2014). Thus, strengthening local and national 

primary healthcare (PHC) systems is a critical step for prevention and management of 

CVD in LMICs (Demaio et al., 2014). This is particularly true in the case of Nepal, where 

the vast majority of the population are rural (83%), 25% live below the poverty line (less 

than 1.90 USD/day), and where hospitals and specialists are expensive and 

disproportionately located in far off urban areas (Central Bureau of Statistics 2013; 

World Bank Vaidya et al., 2012; Archaya et al., 2016). Despite its strategic position, 

primary healthcare is often the weakest link of already underdeveloped health systems 

in LMICs.  

The World Health Organization (WHO) developed a series of recommendations 

titled the “Package of essential non-communicable disease interventions for primary 

care in low-resource settings,” commonly referred to as the “PEN Package” (WHO PEN 

2013).  The goal of these recommendations was to highlight evidence-based, cost-

effective “best buys” for primary healthcare that could be implemented in low-resource 

settings.  Other studies, however, have found that many low-resource settings actually 

still did not have the capacity to adapt the WHO PEN guidelines (Mendis et al., 2012). In 

2016, the WHO rolled out its first CVD-focused PHC program, the “Global Heart 
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Initiative,” in 16 countries including Nepal.  This ongoing program includes three core 

components: policy options to lower salt consumption, a technical package (“HEARTS”) 

to improve management of CVD risk factors, and new measures for tobacco control.  

1.2.2 Primary Care in Nepal 

As shown in Figure 1, primary care in Nepal is divided into several features. A 

health post is designed to be the first point of contact for basic health services. They are 

the referral point for female community health volunteers (FCHVs) and oversee Primary 

Healthcare Outreach Clinics (PHC/ORC clinics) and Extended Program for 

Immunization (EPI) clinics. PHC/ORC clinics were an initiative first introduced in 1994 

to further extend access of basic health services to underserved rural areas by organizing 

monthly temporary clinical services. PHC/ORC services include family planning, child 

health, and safe motherhood. Every point above the health post is by referral, starting at 

primary healthcare centers (PHCs) and extending to higher-level hospitals. This design 

is meant to keep the majority of care within facilities close to and affordable by the 

general population. Moreover, this network is intended to support decentralization of 

health services from Kathmandu, the capital city where they are overwhelmingly 

concentrated, to the periphery, wherein lies the majority of the population and disease 

burden. Starting in 2006, Nepal began taking major strides toward universal healthcare 

(UHC), with several provisions for primary care. These activities are summarized in 

Table 1.3. 
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Figure 1 – Nepal Healthcare System (Adapted from Department of Health Service Annual Report 2014/2015) 

Health Post 
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EPI = Expanded Program on Immunization; 

FCHV = Female Community Health Volunteer; 

PHC/ORC = Primary Healthcare Outreach Clinic;  

TB = tuberculosis  
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Table 3 - Key Reforms for Universal Healthcare in Nepal 

Year Reform  

2006 
Selected areas of free care at district hospitals and 

PHCs. At the PHC level, this only included inpatients 

and emergency services) 

2007 Abolished user fees at health posts 

2008 Implementation of "Free to All" health posts policy 

2008 UHC expanded to PHCs 

2009 

Free outpatient care to targeted populations at district 

hospitals 

 

40 Essential drugs free to all hospitals nationwide 

 

All essential drugs free to targeted groups 

 

Universal healthcare and cost reduction are essential at the PHC level since it is 

meant to serve the majority of the population, where health insurance coverage is 

extremely low. In 2009, only 5% of the population was covered by health insurance 

(Ghimire 2013). Likewise, a relatively high proportion of healthcare in Nepal is financed 

through out-of-pocket (OOP) expenditure. In 2010, health financing in Nepal came from 

three primary sources: the private sector (61%), government (21%), and donors (19%) 

(MoPH 2011). Private sector contributions likewise come from two sources: OOP (91%) 

and nongovernment organizations (NGOs) (7%). Figure 2 summarizes the major health 

insurance schemes in Nepal.    
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Figure 2 – Health Insurance in Nepal (Adapted from Ghirmire 2013)1 

 

1.3 Policy Environment for CVD Prevention and Management in Nepal 

Nepal does not currently have a national plan specifically devoted to CVD. 

However, over the past 12 years, significant policy steps have been taken to control non-

communicable diseases (Table 4). Under these plans, CVD has been targeted as an NCD 

itself. Moreover, as noted in section 1.1.3, several NCDs are direct risk factors for CVD, 

so increased control of NCDs provides peripheral and indirect relief for CVDs.

                                                      

1 NGO = Non-governmental Organization; CBI = Community Based Organization; CBHI= Community 

Based Health Insurance   
 

Health 
Insurance in 

Nepal

Non-
subsidized

Commerical 
Insurers

Self Managed

Coopative

Self Help 
Group

Subsidized

Government
Managed

CBHI

Hospital

NGO/CBO



 

13 

Table 4 - NCD Policy Development in Nepal (Credit: Dr. Dinesh Neupane, Duke Kunshan University) 

Year Title Activity 

2006 

Ratified the WHO Framework Convention on 

Tobacco Control (WHO FCTC)  

Accepts and approves the FCTC framework 

2007 Free Health Care Policy 

Free essential healthcare and access to a number of essential drugs for all citizens seeking care at health 

and sub-health posts; By 2009, free essential healthcare services were extended to PHC centers 

2011 
NCD drugs in the free essential drug list Some NCD related drugs are provided free of cost at PHC level 

2011 Tobacco Product (Control and Regulatory) Act 

Smoke Free Places; prohibits Tobacco Advertising, Promotion and Sponsorship; Health warnings are 

composed of both pictures and text and cover 90 percent 

2013 The Multisectoral Action Plan 

Health systems strengthening for early detection and management of NCDs and their risk factors at 

primary health care level; empowering communities and individuals for self- care 

2013 Impoverished Citizen Treatment Fund 

Support of USD 1000 for cancer, renal diseases, cardiac treatment, and select other conditions (USD 2000+, 

USD 1000 for medication support) 

2016 WHO “PEN Package”  PEN has been implemented in 30 districts  

2017 Nepal Health Sector Program-2 NHSP-2 included expansion of health promotion activities by encouraging healthier lifestyles 

2017 National Alcohol Regulation and Control Policy 

Total ban of alcohol advertising; All alcohol containers have at least a 75% health warning; Alcohol will no 

longer be used in Government-sponsored events; Alcohol is no longer allowed to be sold in public places 
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Chapter 2: Methods 

2.1 Research Questions  

We asked five principle research questions: 

I. What is the socio-demographic profile of CVD patients in limited-resource 

settings in Nepal? 

II. How accessible are grassroots level PHC facilities for CVD patients in terms of 

travel conditions to the facility (e.g. crossing rivers which may flood 

seasonally), time needed to reach the facility, and waiting time within the 

facility? 

III. How affordable is it to receive CVD-related services at grassroots level PHC 

facilities, in terms of travel cost, out-of-pocket (OOP) expenses, and medication 

costs? 

IV. What is the utilization pattern for PHC services among CVD patients and those 

at high risk for CVD? 

V. What are the influencing factors associated with the utilization frequency of 

PHC for CVD prevention and treatment? 

2.2 Research Objective and Overall Design  

Our objective was to understand utilization of CVD-related PHC services from 

patients’ point of view within resource-limited settings in Nepal. We specifically focused 

on accessibility of the facilities, affordability of proper care and treatment, 
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acceptability/satisfaction with care and treatment, and overall utilization of CVD-related 

PHC services. The primary output of this study is evidence-based recommendations for 

strengthening grassroots level CVD-related PHC services. Our secondary output is 

highlighting key areas of further investigation.  

We used a mixed-method study design referred to as the “qualitative follow-up 

model” (Ulin, Robinson, & Trolley, 2005). We completed a total of 117 structured 

quantitative surveys for our principle analysis, followed-up by a complementary 

qualitative component of 20 in-depth interviews. This design enabled us to 1) add depth 

and context to our survey data, 2) capture unanticipated themes not included in the 

structured survey, and 3) enhance overall data quality through triangulating our data.  

2.3 Instrument Design  

Our questionnaire was modeled directly after the WHO STEPS survey and 

included five primary sections: demographics, cardiovascular disease history, access to 

PHC services, and medication history (Table 5). Additionally, we added a 6th and 7th 

section each with a common mental health screening instrument that had been 

previously adapted and validated for use within the context of Nepal: PHQ-9 

(depression) and AUDIT (alcohol use disorders or AUD) (Kohrt et al., 2016; Pradhan et 

al., 2012). These instruments were added for two reasons: 1) there is a high prevalence of 

depression (41%) and AUD (20%) in Nepal, and 2) studies have shown associations 

between these conditions and both cardiovascular disease and health-seeking behavior 
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(Bandhari et al., 2014; Kane et al., 2017; Neupane et al., 2015; Mishra et al., 2015; Niraula 

et al., 2013; Magaard et al., 2017). We did not explore any association between mental 

health and cardiovascular disease. Rather, we treated depression and AUD as additional 

socio-demographic variables in order to explore their effect, if any, on PHC utilization 

for CVD-related visits. Thus, per section 6 of our questionnaire, we screened each 

participant for depression and AUD. (See Appendix A for patient questionnaire and 

Appendix B for the Nepali-validated PHQ-9 and AUDIT.)  

We developed a standardized interview guideline of five questions for the semi-

structured in-depth interviews (See Appendix C for patient’s interview guide). 

Questions covered disease management, satisfaction with PHC services and treatments, 

and emergency preparedness.   

Table 5 - Quantitative Instrument Development 

Questions Adapted from Link/Citation 

1. Demographic 

information 
WHO STEPS survey 

http://www.who.int/chp/steps/STEPS_Instrument

_v2.1.pdf 

2.Disease History WHO STEPS survey 
http://www.who.int/chp/steps/STEPS_Instrument

_v2.1.pdf 

3. Access to PHC 

ABCE 

(Access, Bottleneck, 

Cost and Equity) 

http://www.who.int/chp/steps/STEPS_Instrument

_v2.1.pdf 

4. Treatment https://sites.google.com/site/theipaq/ 

5. Medication History http://www.healthdata.org/dcpn/abce 

6. Depression PHQ-9 Kohrt et al., 2016 

7. Alcohol Use 

Disorders 

AUDIT Pradhan et al., 2012 
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We worked closely with the Transcultural Psychosocial Organization-Nepal 

(TPO-Nepal), a leading Nepali non-governmental organization (NGO) in the field of 

mental health. They provided close technical and logistic support throughout the entire 

project duration. Their skillful contributions included: advising the selection of study 

sites, advising adaptation the patient questionnaire to be consistent with Nepali cultural 

norms and expectations, support in applying for IRB approval from the Nepal Health 

Research Council, recruiting additional research assistants and providing sufficient 

training, providing coordination with local PHC facilities, and providing English-

language transcripts of all interviews.  

2.4 Selection of Study Sites 

2.4.1 Region of Nepal 

We completed data collection in two regions of Nepal: Kailali and Sindhuli 

(Figure 3). Within the clear limitations of being only two study sites, they portray 

different characteristic regions of the country. Sindhuli is a rural, mountainous area in 

eastern Nepal which was severely affected by the 2015 earthquake. Neither the PEN 

package nor social health insurance have been implemented in this district. In Sindhuli, 

we conducted 51 patient surveys and 10 in-depth interviews. 

Kailali, in contrast, is a more urbanized district in the far Western development 

region. Topographically it is a flat plain with some hilly areas and shares a border with 
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India. Both the PEN package and social health insurance have been implemented in this 

district. We conducted altogether 63 surveys and 16 in-depth interviews with patients.  

 

  

 

 

 

 

 

 

 

Figure 3 - Map of Nepal (Kailali in red, Sindhuli in green) 

2.4.2 Selection of Healthcare Facilities  

Our sampling frame was 10 PHC facilities in Nepal: 5 in Kailali and 5 in Sindhuli. 

Facilities were not randomly sampled due to 1) accessibility issues from difficult terrain 

and persistent inclement weather, and 2) getting approval from local public health 

authorities on a facility by facility basis. Finally, in a few select cases, we sampled from a 

“health post” (described in chapter 1) or district hospital. In these cases there was no 

available PHC facility, and the health posts and hospitals were the de facto providers of 

PHC-level services in these communities. Thus, advised by our partners at TPO-Nepal, 
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facilities from each district were selected primarily on the criteria of logistics and 

feasibility.  

2.4.3 Selection of Participants 

We used convenience cluster sampling by first non-randomly selecting 10 PHC 

facilities (five in each district) and then recruiting CVD patients from within these 

facilities according to the following inclusion and exclusion criteria: 

1. Inclusion criteria:  

a) Over 18 years of age; 

b) Have ever been diagnosed with at least one of the following conditions: 

heart disease, stroke, hypertension and diabetes; 

c) Willing to participate in the study and sufficiently ambulatory to reach 

the sampled PHC facility to be interviewed. 

2. Exclusion criteria:  

a) Seriously ill patients; 

b) Patients with communication difficulties who are unable to answer the 

questionnaires or participate in the interviews. 

To compensate for the inherent weakness in cluster convenience sampling, we 

applied the following selection strategy to each facility to achieve the most balanced and 

representative cohort possible:  

1) An approximately equal ratio of male and female patients; 
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2) A balance of patients across different age groups including at least two 

participants younger than 45 years of age at each facility; 

3)  When possible, two patients who have not obtained care from this 

facility in the previous 12 months; 

4) Prioritizing patients who have been diagnosed by a healthcare 

professional as having heart disease and/or having experienced a stroke 

over patients with other conditions. In the case such patients are not 

available, patients with hypertension and diabetes would then be 

recruited as secondary priority. 

Our final, total sample size was 117 CVD patients, the largest possible sample per 

our available time and funding. While this size is limited, given the exploratory nature 

of our study it is sufficient to fulfill our research objectives. Our initial sampling strategy 

was to recruit 10 CVD patients from all 10 facilities for a total n of 100. During the initial 

stages of data collection, we were only able to sample a disproportionate amount of 

second priority participants (those living with hypertension or diabetes). Later on, we 

were able to recruit a more robust number of first priority participants (having 

experienced a stroke and/or heart disease), and we oversampled for a total of 117 

structured survey responses. Two patients at each facility were selected by purposive 

sampling for the in-depth semi-structured interview, producing 10 interviews from each 

study site and 20 overall.  
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By including participants with hypertension and diabetes, we explored utilization 

of PHC services for both primary and secondary prevention of CVD. Primary prevention 

refers to delaying the onset of CVD in patients who have never before been diagnosed 

with a CVD-related condition. Secondary prevention refers to preventing further CVD 

incidents (e.g. stroke or heart attack) in patients with existing CVD (World Health 

Organization Office for the Eastern Mediterranean). These groups of patients differ 

appreciably in disease severity and thus dichotomization of these subgroups in our 

analysis was necessary and added strength to our study.  

2.5 Data Collection  

We used face-to-face interviews for both survey and in-depth interview data 

collection. We used Samsung Galaxy tablets and an Android-based application called 

“Open Data Kit (ODK) collect” to operate the quantitative survey. This data was stored 

in the tablets and transferred manually to a central hard drive via USB cable. Qualitative 

interview data was recorded on voice recorders, then later transcribed into word 

documents and the original voice recordings deleted.  

2.6 Quality Assurance  

2.6.1 Training  

We recruited four Nepali research assistants (RAs) to participate in data 

collection. Two of these RAs were from Kailali and could speak local languages beyond 
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English and Nepali, thus expanding our sampling frame to include non-Nepali speaking 

participants in these areas and creating a more representative sample.  

RA training was conducted at TPO-Nepal headquarters in Kathmandu over an 8-

day training period. Initial workshops covered research ethics, research design, and 

relevant study topics such as a primer lecture on cardiovascular disease. We devoted the 

majority of training (~5 days) to practicums on interviewing techniques, adapting the 

study instruments to match the local context, piloting the electronic surveys, and 

simulation interviews and surveys with live instructor feedback. Most workshops were 

led by senior and experienced TPO-Nepal staff, with some (e.g. cardiovascular disease) 

led by expert guest speakers such as a cardiologist from Tribhuvan University. The 

author led workshops on the FAITH study design and electronic data collection 

(discussed in section 2.6.2 and 2.6.3).  

2.6.2 Pilot Study  

We conducted pilot testing of the study instruments for one day in a nearby area 

outside of Kathmandu. Primarily, we evaluated: 1) length and cultural acceptability of 

the survey content; 2) whether the android-based app (discussed in section 2.6.3) 

presented the questions in the proper sequence with the correct skipping patterns; and 

3) the overall feasibility of using our instruments in the field. Our research team 

subsequently evaluated the pilot test, concluding our interview length to be acceptable, 

instruments to be culturally appropriate, and elucidating minor technical bugs to be 
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resolved in the electronic survey. The name of our pilot location is excluded because it is 

small and the PHC facility would be immediately identifiable.  

2.6.3 Quality Control  

We digitalized our patient survey to be used on password-protected Samsung 

Galaxy tablets via the Android application “Open Data Kit (ODK) Collect.” We 

completed data collection completely offline and manually transferred surveys to a 

central, encrypted, password protected laptop via USB. Once the transfer was complete, 

surveys were deleted off of the Samsung Galaxy tablets.  

We initially intended to use real time GPS data to verify all surveys completed by 

each RA were completed at the proper facility. However, extremely long loading times 

for this feature proved to be logistically unfeasible. Moreover, since our study team 

worked together closely with minimal unsupervised activity, this feature was ultimately 

deemed to be unnecessary.  

2.7 Ethical Considerations  

We received ethical approval from both the Duke University Institutional Review 

Board (IRB) (Protocol Number: Pro00082962) and the Nepal Health Research Council 

(NHRC) (no protocol number given). We obtained informed consent from all 

participants prior to the start of any data collection.  

Our informed consent process covered the participants rights (emphasizing right 

to withdraw from the study at any time and right to refuse to answer any question); the 
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basic study aims; a clear presentation of the risks involved with participation 

(considered minimal to low risk); discussion of the potential benefits, adding that the 

participant may not directly benefit from this study; and assurance of rigorous privacy 

and confidentiality standards. We also provided contact information for the study PI 

and other key personnel in the case any participant would like to follow-up to discuss 

the study further for any reason.   

Since our survey included screening instruments for serious and potentially 

undiagnosed mental disorders, TPO-Nepal staff provided immediate debriefing, 

referral, and options for psychosocial support to any participant with a positive 

screening result. This included a hotline number for psychosocial support, given the 

general unavailability of qualified mental health professionals in our study sites.  

We adhered to rigorous standards for secure data storage and management, as 

approved by both aforementioned IRB committees. Only approved research staff had 

access to data files. All records were thoroughly de-identified during data cleaning and 

prior to analysis or reporting.  

2.8 Data Analysis 

We used the “Qualitative follow-up model” (Ulin et al, 2005), first collecting 

quantitative survey data (our principle analysis), and then following-up on these results 

by collecting complementary qualitative data. This approach enabled us to complete our 
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intended analysis, gain a deeper understanding of the context of the data, and remain 

open to unexpected findings or themes not anticipated within our structured survey.  

2.8.1 Quantitative Analysis 

Quantitative data analysis was completed via STATA 14. After collecting 117 

surveys altogether, three were excluded on the basis of either missing crucial 

information (e.g. disease status) or missing more than 10% of overall survey 

information. This left a total of 114 surveys for analysis.   

We cleaned variables by removing missing values, “don’t know” responses, and 

responses without properly recorded units. Our study sites reflect two different 

populations which, when combined, do not comprise a representative or otherwise 

meaningful sample. Thus, urban (Kailali) and rural (Sindhuli) data were analyzed and 

reported separately. Basic descriptive statistics were used to gain an overview of the 

patient profile, cell phone ownership, and disease history. 

Table 6 - Key Variables for Accessibility, Affordability, Availability, and Utilization 

of PHC Facilities 

Accessibility Affordability Availability Utilization 

Travel Time Travel Cost 

 

Availability of 

medicine 

 

Frequency of PHC 

utilization in the past year 

        

Wait Time 
OOP cost at most 

recent CVD visit 

Difficulty getting 

medicine 

Facility where condition was 

first diagnosed 

        

  
Monthly CVD 

medication cost 
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To explore accessibility, affordability, availability, and general utilization of PHC 

services, our analysis focused on 10 key variables (Table 6). We explored these variables 

in relation to six different subgroups: urban/rural residence, age group, sex, CVD status 

(whether or not participants had experienced heart disease or a stroke), depression 

status, and alcohol abuse as scored by the AUDIT. Histograms and normality tests in 

Stata showed only non-parametric data (Table 7). For these data, after checking all 

assumptions were met in each case, Kruskal-Wallis tests were used to test for any 

significant differences between subgroups. We report the mean, median, 1st and 3rd 

quartiles and p values. For categorical variables, we used Pearson’s Chi-Squared or 

Fischer’s Exact Test, as appropriate.  

Table 7 - Normal and Non-Parametric Variables 

Variable Distribution Skewness-Kurtosis Shapiro-Wilk Shapiro-Francia 

Joint p-value  p p 

Accessibility          

Travel time Non-parametric 0 0 0.00001 

Patient perception of travel time  (categorical) 
   

Waiting time at facility  Non-parametric 0 0 0.00001 

Patient perception of wait time  (categorical) 
   

Affordability       
 

Travel cost Non-parametric 0 0 0 

Patient perception of travel cost (categorical) 
   

Treatment cost Non-parametric 0 0 0.00001 

Perception of travel cost  (categorical) 
   

Monthly cost of medicine Non-parametric 0 0 0.00001 

Perception of cost of medicine  (categorical) 
   

Availability       
 

Availability of medicine  (categorical) - - - 

Difficulty getting medicine (categorical) - - - 

Utilization       
 

PHC utilization over past 12 months Non-parametric 0 0 0.00001 

Facility of first diagnosis  (categorical) - - - 

Emergency use (categorical) - - - 



 

27 

We used negative binomial regression (NBR) to test the influence of various 

factors in PHC utilization. NBR was chosen because it was both a suitable statistical 

method (our data followed a non-parametric distribution and was overdispersed, i.e. the 

variance was greater than the mean) and has been used previously in healthcare 

utilization research (Godwin et al, 2014). To identify our key variables and organize 

them into a proper conceptual framework, we referenced Anderson’s Healthcare 

Utilization Model (Andersen, 1995) and constructed an adapted version for our analysis 

(Figure 2.2). We tested three sequential regression models. In the first model, we 

factored in travel time, wait time, travel cost, treatment cost, and controlled for location 

(urban/rural), age, gender, and disease status (stroke/heart disease vs. 

hypertension/diabetes). In the second model, we retained all variables from the first 

model, and furthermore controlled for occupation, education status, marital status, 

health status, and mental health stats (presence of depression and/or AUD). In the final 

model, we additionally controlled for satisfaction. We could not include medication 

availability into any of our models due to a low response rate for that variable.  

2.8.2 Qualitative Analysis  

TPO-Nepal translated and transcribed into English all voice-recorded interviews. 

Once all interviews were available, a three-party team including the author, one TPO-

Nepal staff, and one research assistant from Duke University collaboratively wrote the 

codebook.  
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Figure 4 - Healthcare Utilization for CVD Patients (Adapted from Anderson 

1995) 

We completed qualitative data analysis via Nvivo 11. We systematically coded 

all 20 in-depth interviews for thematic analysis. We built descriptive tables for the 

demographic profile of interview participants, theme frequencies, and key themes 

mentioned by patients from each district (Appendix D). Finally, we selected full quotes 

from each interview to emphasize patients’ self-articulated attitudes and perceptions of 

receiving care at their local PHC facility.  

 

  

 

 

 

 

Individual Characteristics 

Predisposing 

Factors 

Enabling 

Factors 

Need 
 

 

Travel Time 

Wait Time 

Travel Cost 

Treatment Cost  

Satisfaction 
 

 

Outcomes 

Age 

Gender 

Location 

Occupation 

Marital Status 

Education Level 

Mental Health 

 

 

Health Status 

 

Severity of 

Disease 

 

 

 

PHC Utilization 



 

29 

Chapter 3: Results 

3.1: Quantitative Data 

This section presents the quantitative results of our patient survey. Section 3.1.1 

summarizes the socio-demographic profile of the cohort and cell-phone ownership, a 

useful variable for gauging the effectiveness of mobile health interventions. Section 3.1.2 

describes the cardiovascular disease history of the cohort. Sections 3.1.3, 3.1.4, 3.1.5, and 

3.1.6 respectively cover our analysis of key areas: PHC accessibility, affordability, 

availability, and utilization. Finally, section 3.1.7 examines preparedness for 

experiencing a CVD-related emergency.   

3.1.1 Patient Profile 

The total sample included 114 adults, from 21 to 90 years of age, with 51 living in 

rural areas (Sindhuli district) and 63 in urban areas (Kailali district). The male/female 

ratio was 51%. In Kailali district (urban), most participants were married (92%), were 

illiterate (24%) or educated at a literate (32%) level, and the three most common 

occupations were agriculture (37%), housewife (21%), and business/unemployed (tied at 

16% each).  

In Sindhuli (rural), most participants were married (88%), illiterate (39%) or 

educated at a literate level (31%), and the three most common occupations were 

agriculture (45%), other (16%), and business (16%). The patient profile is presented in 

Table 8.  
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Table 8 - Patient Sociodemographic Profile 

  Urban Rural 

  n = 63 n = 51 

  n % n % 

Age (years)         

 <45  20 32 13 26 

45-65 24 38 23 45 

>65 19 30 15 29 

Sex         

Female 31 49 25 49 

Male 32 51 26 51 

Education Status         

Illiterate 15 24 20 39 

Literate 20 32 16 31 

Primary Level 8 13 3 6 

Secondary Level 10 16 9 18 

Higher Secondary  9 14 1 2 

Undergraduate 1 2 2 4 

Post-Graduate 0 0 0 0 

Marital Status         

Currently married 58 92 45 88 

Never married 1 2 1 2 

Widowed 4 6 4 7 

Divorced/separated 0 0 1 2 

Self-Reported Health         

Very good/good 19 31 13 25 

Average 23 37 25 29 

Very bad/bad 20 32 23 45 

Occupation         

Government  5 8 2 4 

Agriculture 23 37 23 45 

Business 10 16 7 14 

Student 0 0 1 2 

Housewife 13 21 4 8 

Retired 2 3 3 6 

Unemployeed 10 16 3 6 

Other 0 0 8 16 
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Cell-phone use 

Data on cell phone ownership can be used to gauge the feasibility of M-health 

interventions (Table 9). In Kailali, individual phone ownership was 43% (basic phone) 

and 14% (smart phone), for an overall individual phone ownership of 57%. Family 

phone ownership was overall 100%: 48% for basic phones, and 52% for smart phones. 

Most Kailali participants (81%) reported not sending or receiving any text messages per 

day on their phone.  

In Sindhuli, individual phone ownership was higher than Kailali: 57% (basic 

phone) and 16% (smart phone), for a total individual phone ownership of 73%. Family 

phone ownership was overall 93%, with 57% having basic phones and 36% having smart 

phones. On average, most Sindhuli participants (80%) reported sending/receiving zero 

text messages per day on their phone.  

Table 9 – Mobile Phone Ownership 

 

Urban (Kailali) Rural (Sindhuli) 

(n=63) (n=51) 

  n % n % 

Patient          

Basic 27 43 29 57 

Smart 9 14 8 16 

No 27 43 14 26 

Family          

Basic 13 48 8 57 

Smart 14 52 5 36 

No 0 0 1 7 

# Daily Messages         

0 51 81 40 80 

1 to 3 6 10 6 12 

4+ 6 10 4 8 
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3.1.2 – Cardiovascular Disease History 

We collected self-reported data on cardiovascular disease history from all 114 

participants (Table 10). Per our eligibility requirements (section 2.3.3), all participants 

had some form of diagnosed CVD and/or diabetes. In Kailali, 73% of participants 

presented with hypertension, 82% with diabetes, 19% with heart disease, and 21% had 

experienced a stroke. In Sindhuli, 79% of participants presented with hypertension, 52% 

with diabetes, 34% with heart disease, and 25% had experienced a stroke.    

 

Table 10 - Disease History1 

Disease 

Urban (Kailali) Rural (Sindhuli) 

n = 63 n = 51 

n % n % 

Hypertension 32 73 33 79 

Diabetes 28 82 16 52 

Heart Diseases 12 19 17 34 

 Stroke 13 21 13 25 

 

Table 11 – Disease Stratification Profile 

  Urban Rural  

Disease Type n = 63 n = 51 

  n % n % 

Stroke and/or Heart Diseases 23 36 29 57 

Diabetes and/or Hypertension 40 64 22 43 

 

                                                      

1 Data points are not mutually exclusive due to overlap from comorbidity. Thus, percents do not sum to 100. 
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For subgroup analysis, we dichotomized patients with these four conditions into 

two groups: 1) those who presented with heart disease or history of stroke (regardless of 

their hypertension or diabetes status), and 2) those with only hypertension and/or 

diabetes, with no other forms of CVD.  In Kailali, 36% of participants were stratified into 

Group 1 (heart disease/stroke) and 64% into Group 2 (hypertension/diabetes). In 

Sindhuli, 57% of participants were stratified into Group 1 and 43% into Group 2. The full 

disease stratification profile is shown in Table 11.  

Table 12 shows the rate of comorbidity among the four conditions in each 

(urban/rural) sample. In Kailali, 68% of respondents presented with 1 condition, 29% 

with 2 conditions, and 3% with 3 conditions. In Sindhuli, 55% presented with 1 

condition, 35% with 2 conditions, and 10% with 3 conditions. In either sample, there 

were no participants who had all four conditions.  

Table 12 - Basic Comorbidity Profile 

Comorbidity  

Urban (Kailali) Rural (Sindhuli) 

(n=63) (n=51) 

n % n % 

1 condition 43 68 28 55 

2 conditions 18 29 18 35 

3 conditions 2 3 5 10 

 

As explained in section 2.3, we also selected and screened for two common 

mental health conditions – depression and alcohol use disorders (AUD) – which have 

documented associations to both cardiovascular disease and health-seeking behavior. 
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Since we do not regard our use of the PHQ9 or AUDIT as an official clinical diagnosis, 

we report “positive” and “negative” scores (rather than, for example, “depressed” and 

“not depressed”). Positive PHQ9 scores were higher in Sindhuli (33%) than Kailali (8%) 

and higher among women (25%) than men (14%) (Table 13). The age group with the 

highest scores was 65 years old and older (25%), and the prevalence of positive scores 

among the different CVD conditions is as follows: heart disease (41%), stroke (31%), 

hypertension (17%), and diabetes (7%). AUDs were higher in Sindhuli (14%) than Kailali 

(10%) and higher among men (21%) than women (2%). Both the under 45 and 45 – 65 age 

groups shared a 15% rate of AUD, compared to 3% in the 65 and up age group. The rate 

of AUD among the different CVD conditions is as follows: heart disease (3%), stroke 

(8%), hypertension (12%), and diabetes (14%).  

Table 13 - Mental Health Profile 

Depression Alcohol Abuse Disorders 

Positive PHQ  Negative PHQ9 Positive AUDIT Negative AUDIT 

n % n % n % n % 

Location                 

Urban 5 8 58 92 6 10 57 90 

Rural 17 33 34 64 7 14 44 86 

Gender                 

Male 8 14 50 86 12 21 46 79 

Female 14 25 42 75 1 2 55 98 

Age group                 

<45 6 18 27 82 5 15 28 85 

45 - 64 8 17 39 83 7 15 40 85 

65+ 8 24 26 76 1 3 33 97 

CVD Type                 

Stroke 8 31 18 69 2 8 24 92 

Heart Disease 12 41 17 59 1 3 28 97 

Hypertension 11 17 54 83 8 12 57   

Diabetes 3 7 41 93 6 14 38 86 
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3.1.3 – Accessibility of PHC facilities   

Here we examine two measures of accessibility: travel time to PHC facilities and 

waiting time at PHC facilities to be seen. We measured each of these variables in two 

ways: actual travel time and wait time (objective measure, in minutes) and patients’ 

perceptions of the travel and wait times (subjective measure, via Likert scale).  

Table 14 - Average Travel Time1 

 
n 

Mean Median 
1st   

Quartile 

3rd 

Quartile 
Χ2 P2 

 
(n=114) 

District               

Rural 51 27 15 5 30 
2.496  .082 

Urban 62 13 10 5 20 

Sex               

Male 58 16 10 5 20 
0.322  .571 

Female 55 24 15 5 25 

Age               

<45 33 15 10 5 15 
 

  

45-64 47 14 10 5 20 9.908 .007  

≥65 33 33 20 10 30 
 

  

CVD Condition               

Stroke/Heart Disease 52 22 10 10 30 
9.126  .0013 

Hypertension/Diabetes 61 17 10 5 15 

Depression               

Positive PHQ-9 Score 22 25 15 5 30 
1.25 0.2286 

Negative PHQ-9 Score 92 19 10 5 20 

Alcohol Abuse               

Positive AUDIT score 13 15 5 5 12 
2.852 0.0913 

Negative AUDIT Score 101 21 5 15 20 

Overall               

  114 20 10 5 20 - - 

                                                      

1We asked participants to estimate their one-way travel time during their most recent CVD-related PHC visit. 
2We used Kruskal-Wallis tests for subgroup analysis.  
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The average travel time is shown in Table 14. The mean travel time in Sindhuli 

was more than twice as long as Kailali (13 min). For women, the mean travel time (24 

min) was 1.5 times longer than men (16 min). The mean travel time among the first two 

age groups were 15 min (under 45) and 14 min (45 – 65); however, the mean time for the 

65+ group was more than twice these (33 min), with the p-value (.007) showing a 

significant difference. For CVD conditions, the mean travel time was higher for 

stroke/heart disease patients (22 min) than hypertension/diabetes patients, also giving a 

significant p value (.0013). There was no significant difference shown for the travel time 

of depression patients or AUD patient. 

 

 

 

 

 

 

 

 

Figure 5 - Average Travel Time 
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Figure 5 also shows the average travel time again, but divided into four groups 

(<30 minutes, 30 minutes – 1 hour, 1 – 2 hours, and >2 hours). In Kailali, most 

participants (89%) traveled under 30 minutes to reach their PHC facility, and 11% 

traveled between 30 minutes to 1 hour. No participants in Kailali reported traveling 

more than 1 hour to reach their local PHC facility. Sindhuli, in contrast, had 8% of 

participants travel over an hour to reach their PHC facility, and 24% travel between 30 

min and 1 hour. 69% of respondents in Sindhuli traveled less than 30 minutes.  

Table 15 - Patient Perception of Travel Time1 

Short  Reasonable Long Pearson's X2 test2 

% % % p 

Location         

Urban 42 40 18 
0.341 

Rural 30 45 25 

Gender         

Male 41 40 19 
0.505 

Female 31 45 24 

Age         

<45 49 30 21 

0.001 45 - 64 40 53 6 

65+ 18 39 43 

CVD Type         

Stroke/Heart Disease 25 46 29 
0.043 

Hypertension/Diabetes 46 39 15 

Depression         

Positive PHQ9 Score 14 36 50 
0.001 

Negative PHQ9 Score 42 44 14 

Alcohol Abuse         

Positive AUDIT Score 54 31 15 
0.375 

Negative AUDIT Score 34 44 22 

                                                      

1We asked participants to rate their one-way travel time during their most recent CVD-related PHC visit. 
2We used Pearson Chi-Squared tests for subgroup analysis.  
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Figure 6 - Patient Perception of Travel Time 

Table 15 shows patient’s perceptions of travel time. Despite actual travel time not 

being significantly different (see Table 14), patients with depression had a higher 

unfavorable perception of travel time relative to their peers. Consistent with actual 

travel time, stroke/heart disease patients had a higher unfavorable rating compared to 

diabetes/hypertension patients, and the 65+ age group had a higher unfavorable rating 

compared to the other age groups. Location, gender, and AUD status groups did not 

differ significantly in how they viewed travel time to the PHC facility. Figure 6 shows 

perception of travel time, by location, as a bar graph across all six levels of the Likert 
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scale. Table 16 shows the average wait time.  The average wait time overall was 27.6 

minutes. There were no significant differences found among subgroups. 

Table 16 - Average Wait Time1 

  n 
Mean Median 

1st   3rd 

Quartile 
Χ2 P2 

  (n=114) Quartile 

District               

Sindhuli 51 23.1 15 5 30 
2.699 0.1 

Kailali 63 31.2 15 10 30 

Disease Category               

Stroke/Heart Disease 52 30.6 15 10 30 
1.672 0.196 

Hypertension/Diabetes 62 25 15 5 30 

Sex               

Male 58 22.3 12.5 5 20 
3.448 0.063 

Female 56 33 15 10 60 

Age               

<45 33 26.5 15 10 30 

2.572 0.276 45-65 47 26.5 10 5 30 

>65 34 30.1 15 10 30 

Depression               

Positive PHQ9 Score 85 23.3 15 5 30 
0 .9908 

Negative PHQ9 Score 22 21.3 15 10 15 

Alcohol Abuse               

Positive AUDIT Score 13 26.7 6 5 30 
1.566 0.21 

Negative AUDIT Score 94 22.4 15 8 20 

Overall               

 
114 27.6 15 6 30 - - 

 

                                                      

1Patients were asked how long they had to wait at the facility after arrival before a health worker could see them during 

their most recent CVD-related PHC visit. 
2Kruskal-Wallis tests used for subgroup analysis. 
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Table 16 shows patients’ perceptions of waiting time. Likewise, there were no significant 

differences found between subgroups. Figure 7 shows perception of wait time, by 

location, as a bar graph across all six levels of the Likert scale.   

 

Table 17 - Patient Perception of Wait Time1 

Short  Reasonable Long 
p 

% % % 

Location         

Urban 18.97 46.55 34.48 
0.6692 

Rural 26 44 30 

Gender         

Male 21.43 53.57 25 
0.1552 

Female 23.08 36.54 40.38 

Age         

<45 27.59 44.83 27.59 

0.6142 45 - 64 25.53 42.55 31.91 

65+ 12.5 50 37.5 

CVD Type         

Stroke/Heart Disease 14.58 45.83 39.58 
0.1622 

Hypertension/Diabetes 28.33 45 26.67 

Depression         

Positive PHQ9 Score 9.09 40.91 50 
0.0862 

Negative PHQ9 Score 25.58 46.51 27.91 

Alcohol Abuse         

Positive AUDIT Score 30.77 38.46 30.77 
0.6913 

Negative AUDIT Score 21.05 46.32 32.63 

                                                      

1Patients were asked to rate how long they had to wait at the facility after arrival before a health worker could see them 

during their most recent CVD-related PHC visit. 
2A Pearson Chi-Squared test used for subgroup analysis. 
3Fischer’s Exact Test used for subgroup analysis. 
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Figure 7 - Patient Perception of Wait Time 

 

3.1.4 – Affordability of PHC Facilities  

Affordability is a key variable for understanding PHC utilization. Here, we 

report findings for the affordability of three common types of costs: travel cost to reach 

the PHC facility, cost of treatment, and cost of medications. We report all costs in Nepali 

Rs., which at the time of publication can be roughly approximated as 100 Nepali Rs. = 

1.00 USD.  
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Table 18 - Average Travel Cost1 

 
n 

Mean Median 
1st 

Quartile  

3rd 

Quartile 
 Χ2  P2 

 
(n=114) 

Location               

Rural 51 9.61 0 0 0 
0.389 0.533 

Urban 63 62.7 0 0 0 

Sex               

Male 58 50.51 0 0 0 
0.001 0.975 

Female 56 26.96 0 0 0 

Age               

<45 33 2.73 0 0 0 

5.344 0.069 45-65 47 3.4 0 0 0 

>65 34 123.24 0 0 10 

Disease Type               

Stroke/Heart Disease 52 83.46 0 0 12.5 

9.62 0.002 
Hypertension/Diabetes 62 1.61 0 0 0 

Depression               

Positive PHQ9 Score 22 74.73 0 0 0 

0.871 0.3506 
Negative PHQ9 Score 92 42.28 0 0 0 

Alcohol Abuse               

Positive AUDIT score 13 3.07 0 0 0 

0.028 0.8662 
Negative AUDIT score 101 43.56 0 0 0 

Overall               

 
114 38.94 0 0 0 - - 

 

Table 18 summarizes the average travel cost. Overall, the average travel cost was 

38.94 Nepali Rs. (about .37 USD), with 96 respondents reporting their travel cost was 

free. The only significant difference found among subgroups (p=.002) was that stroke 

                                                      

1Patients were asked how much they spent to reach the PHC facility at their most recent CVD-related visit. 
2Kruskal-Wallis tests used for subgroup analysis. 

 



 

43 

and heart disease patients encountered higher travel costs than did hypertension and 

diabetes patients. Table 19 summarizes perceptions of travel costs. Consistent with 

actual travel cost, the only significant difference (p=.011) was among stroke and heart 

disease patients, who perceived their costs as higher than hypertension and diabetes 

patients.  

Table 19 - Perception of Travel Cost1 

Free/Inexpensive Reasonable Expensive Fischer's Exact2 

% % % p 

Location         

Urban 89 6 5 
1 

Rural 88 6 6 

Gender         

Male 89 4 7 
0.408 

Female 88 9 3 

Age         

<45 94 3 3 

0.696 45 - 64 89 7 4 

65+ 82 9 9 

CVD Type         

Stroke/Heart Disease 79 11 10 
0.011 

Hypertension/Diabetes 96 2 2 

Depression         

Positive PHQ9 Score 86 9 5 
0.847 

Negative PHQ9 Score 89 5 6 

Alcohol Abuse         

Positive AUDIT Score 84 8 8 
0.415 

Negative AUDIT Score 89 6 5 

                                                      

1Patients were asked to rate how much they spent to reach the PHC facility at their most recent CVD-related visit. 

2Fischer’s Exact tests used for subgroup analysis. 
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Table 20 - Average Treatment Cost1 

 
n 

Mean Median 
1st 

Quartile  

3rd 

Quartile 
 Χ2  P2 

 
(n=104) 

Location               

Rural 49 417 75 0 400 
4.965 0.0259 

Urban 55 3485 600 0 3000 

Sex               

Male 52 1623 220 0 1175 
0.039 0.843 

Female 52 2455 130 0 2250 

Age               

<45 38 3739 325 3 1750 

1.458 0.4825 45-65 43 1539 140 0 1500 

>65 33 1248 75 0 1000 

Disease Type               

Stroke/Heart Disease 48 3826 493 5 3500 
9.134 0.0025 

Hypertension/Diabetes 56 508 67.5 0 500 

Depression               

Positive PHQ9 Score 20 2238 210 37.5 2000 
1.259 0.2618 

Negative PHQ9 Score 81 2062 100 0 1150 

Alcohol Abuse               

Positive AUDIT Score 12 790 462.5 2.5 1500 
0.285 0.5936 

Negative AUDIT Score 89 2273 140 0 1200 

Overall               

  104 2039 150 0 1200 - - 

 

Table 20 describes the average cost of treatment at the PHC facilities. Mean 

treatment cost was greater in Kailali (3,485 Nepali Rs.) than Sindhuli (417 Nepali Rs.), 

and this difference was found to be significant (p=.0259). The mean treatment cost was 

also found to be higher among stroke/heart disease patients (3,826 Nepali Rs.) than 

                                                      

1Patients were asked how much they spent in total medical fees at their most recent CVD-related visit. 
2Kruskal-Wallis tests used for subgroup analysis. 
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hypertension/diabetes patients (508 Nepali Rs.) (p=.0025). Other subgroups did not show 

significant differences.  

Table 21 shows patient perceptions of treatment cost. Consistent with actual 

treatment cost differences (Table 3.13), urban residents perceived their treatment cost as 

higher than rural residents (p=.004). Also consistent with actual treatment cost 

differences, stroke and heart disease patients viewed their treatment cost as being more 

expensive than did hypertension and diabetes patients (p <.001). No other significant 

differences were observed among subgroups.  

Table 21 - Patient Perception of Treatment Cost1 

Free/Inexpensive Reasonable Expensive 
p 

% % % 

Location         

Urban 28.85 23.08 48.08 
0.0042 

Rural 43.75 39.58 16.67 

Gender         

Male 34.62 32.69 32.69 
0.9232 

Female 37.5 29.17 33.33 

Age         

<45 25.93 33.33 40.74 

0.5252 45 - 64 39.53 34.88 25.58 

65+ 40 23.33 36.67 

CVD Type         

Stroke/Heart Disease 29.17 18.75 52.08 
<.0012 

Hypertension/Diabetes 42.31 42.31 15.38 

Depression         

Positive PHQ9 Score 28.57 33.33 38.1 
0.7182 

Negative PHQ9 Score 37.97 30.38 31.65 

Alcohol Abuse         

Positive AUDIT Score 25 50 25 
0.3443 

Negative AUDIT Score 37.5 28.41 34.09 

                                                      

1Patients rate wait time before a health worker could see them during their most recent CVD-related PHC visit. 
2A Pearson Chi-Squared test used for subgroup analysis. 
3Fischer’s Exact Test used for subgroup analysis. 

 



 

46 

Figure 8 further shows treatment cost as a dichotomous variable: paid for 

treatment at most recent visit (in blue) or did not pay for treatment at most recent visit 

(orange). When rounded to the nearest whole number, the proportion of patients who 

paid and received free treatment was the same between urban and rural residents. 

 

 

 

 

 

 

Figure 8 - Percent of Patients Incurring OOP Expenses 

Table 22 reports findings for the monthly cost of medicine. Overall, mean 

monthly cost of medicine was 1,900 Nepali Rs. (approximately $18.62 USD). During 

subgroup analysis, we observed that stroke and heart disease patients paid significantly 

more (mean 2590 Nepali Rs.) than hypertension/diabetes patients (mean 1280 Nepali 

Rs.) for medicine per month. Table 23 shows patients’ perceptions of the monthly cost of 

medicine. We found no significant differences among subgroups.   
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Table 22 - Monthly Cost of Medicine1 

  n Mean Median 
1st 

Quartile 

3rd  
X2 P2 

Quartile 

Location               

Sindhuli 38 1000 600 250 1200 
2.423 0.119 

Kailali 57 2500 1100 260 3000 

Sex               

Male 46 1700 1100 250 2000 
0.145 0.704 

Female 49 2120 600 260 2000 

Age               

<45 26 2470 1000 500 3000 

1.991 0.369 45-65 39 1850 700 260 2000 

>65 30 1460 500 150 1500 

Disease Type               

Stroke/Heart Disease 45 2590 1200 450 3000 

4.466 0.0346 
Hypertension/Diabetes 50 1280 500 160 1500 

Depression               

Positive PHQ9 score 18 1316 550 150 2300 
0.383 0.5363 

Negative PHQ9 Score 77 2035 800 250 2000 

Alcohol Abuse               

Positive AUDIT score 8 1107 950 400 1750 
0.079 0.778 

Negative AUDIT score 87 1971 800 200 2000 

Overall               

  95 1900 800 250 2000 - - 

 

 

 

 

 

                                                      

1Patients were asked to estimate how much they spent per month on CVD-related medicine.  
2Kruskal-Wallis tests used for subgroup analysis. 
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Table 23 - Patient Perception of Medicine Cost1 

Free/Inexpensive Reasonable Expensive Fischer's Exact2 

% % % p 

Location         

Urban 12.73 20 67.27 
0.176 

Rural 8.11 37.84 54.05 

Gender         

Male 8.33 31.25 60.42 
0.551 

Female 13.64 22.73 63.64 

Age         

<45 12.5 12.5 75 

0.423 45 - 64 10.26 30.77 58.97 

65+ 10.34 34.48 55.17 

CVD Type         

Stroke/Heart Disease 6.98 20.93 72.09 
0.170 

Hypertension/Diabetes 14.29 32.65 53.06 

Depression         

Positive PHQ9 Score 6.25 37.5 56.25 
 0.595 

Negative PHQ9 Score 11.84 25 63.16 

Alcohol Abuse         

Positive AUDIT Score 0 50 50 
0.321 

Negative AUDIT Score 11.9 25 63.1 

                                                      

1Patients were asked to rate how much they spent per month on CVD-related medicine.  

2We used Fischer’s Exact Test for subgroup analysis. 
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3.1.5 – Availability of Medicine at PHC Facilities  

Availability of medicine is a key factor for assessing access to care and PHC 

utilization. We collected data on where patients were receiving their medicines (solely at 

the PHC facility, the PHC facility and other facilities, and other facilities only), and what 

difficulties they encountered in getting their medicines (PHC was closed, medicine was 

unavailable, and medicine was too expensive).  

Medicine Availability 

Across all subgroups, the majority of participants reported solely obtaining 

medicine from a facility that was not their local PHC facility (Table 24). Likewise, across 

all subgroups, obtaining medicine solely at their local PHC facility was the least 

reported behavior. We observed significant differences between stroke/heart disease 

patients and hypertension/diabetes patients, where the former reported more often 

using only another facility to get medicine and 0% solely got medicines from their local 

PHC facility.  

Difficulty in obtaining medicine 

Table 25 summarizes the challenges participants encountered when obtaining 

their medicines. Overall, the most commonly reported difficulty was “medicine was 

unavailable” (42.47%), followed by “no problem” (31.51%) and medication was too 

expensive (20.55%). We observed significant differences between urban and rural 

residents, with fewer rural residents reporting “no problem” (25% vs. 34.69%), twice as 
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many urban residents reporting “medicine too expensive” (24.49% vs. 12.5%), and more 

rural residents reporting “PHC was closed” (16.67 % vs. 0%).  

 

Table 24 - Availability of Medicine1 

 
n  

Only this facility 
This facility + 

other facility 

Only other 

facility 
P2 

 

 
n % n % n %   

Location                 

Rural 25 1 4 9 36 15 60 
0.125 

Urban 49 5 10.2 8 16.33 36 73.47 

Sex                 

Male 41 1 2.44 8 19.51 32 78.05 
0.074 

Female 33 5 15.15 9 27.27 19 57.58 

Age                 

<45 21 2 9.52 2 9.52 17 80.95 

0.296 45-65 32 2 6.25 1 34.38 19 59.38 

>65 21 2 9.52 4 19.05 15 71.43 

Disease Type                 

Stroke/Heart Disease 29 0 0 4 13.79 25 86.21 
0.019 

Hypertension/Diabetes 45 6 13.33 13 28.89 26 57.78 

Depression1                 

Positive PHQ9 Score - - - - - - - 
- 

Negative PHQ9 Score - - - - - - - 

Alcohol Abuse                 

Positive AUDIT Score 8 0 0 2 25 6 75 
1.00 

Negative AUDIT Score 66 6 9.09 15 22.73 45 68.18 

Overall                 

  74  6 8.11   17  22.97  51 68.92  - 

 

 

                                                      

1Due to the number of missing responses, we could not complete this analysis for depression.  
2We used Fischer’s Exact Test for subgroup analysis. 
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Table 25 - Difficulty Getting Medicine1 

 
n  

PHC was 

closed 

Medication 

unavailable 

Medication 

too expensive 
No problem P2 

 

 
n % n % n % n %   

Location                     

Rural 24 4 16.67 11 45.83 3 12.5 6 25 
0.026 

Urban 49 0 0 20 40.82 12 24.49 17 34.69 

Sex                     

Male 41 3 7.32 19 46.34 7 17.07 12 29.27 
0.697 

Female 32 1 3.12 12 37.5 8 25 11 34.38 

Age                     

<45 19 0 0 10 52.63 6 31.58 3 15.79 

0.245 45-65 33 3 9.09 13 39.39 7 21.21 10 30.3 

>65 21 1 4.76 8 38.1 2 9.52 10 47.62 

Disease Type                     

Stroke/Heart Disease 28 1 3.57 10 35.71 9 32.14 8 28.57 

0.289 
Hypertension/Diabetes 45 3 6.67 21 46.67 6 13.33 15 33.33 

Depression1                     

Positive PHQ9 Score - - - - - - - - - 
- 

Negative PHQ9 Score - - - - - - - - - 

Alcohol Abuse                     

Positive AUDIT Score 8 0 0 5 62.5 1 12.5 2 25 
  

0.813 Negative AUDIT Score 65 4 6.15 26 40 14 21.54 21 32.31 

Overall                     

  73 4 5.48 31 42.47 15 20.55 23 31.51 - 

                                                      

1Due to the number of missing responses, we could not complete this analysis for depression.  

2We used Fischer’s Exact Test for subgroup analysis. 
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3.1.6 – Utilization of PHC Facilities  

Utilization is key component of health-seeking behavior, and thus CVD 

management. It also serves as an indicator of PHC accessibility, affordability, and 

perceived effectiveness. Here, we examine how PHCs compare to other facilities when 

serving as the place of first diagnosis for CVD, self-rated health status and PHC 

visitation, and PHC utilization frequency itself. Finally, we present a negative binomial 

logistic regression for three models of PHC utilization. 

Table 26 - Place of First Diagnosis1 

Place of first 

diagnosis 

Hypertension Diabetes   
Heart 

Disease 
  Stroke   Total 

n % n % n % n % n 

PHC facility 26 40.7 9 20.9 7 25.9 3 13 45 

Hospitals 33 51.5 29 67.4 18 66.6 18 78.2 98 

Other 5 7.8 5 11.6 2 7.4 2 8.8 14 

Total 64 100 43 100 27 100 23 100 - 

 

In all cases, hospitals were most often the place of first diagnosis, diagnosing 

51.5% of hypertensive patients, 67% of diabetes patients, 66.6% of heart disease patients, 

and 78.2% of stroke patients (Table 26). Similarly, PHC facilities were the second most 

common site of diagnosis, diagnosing 40.7% of hypertensive patients, 20.9% of diabetes 

patients, 25.9% of heart disease patients, and 13% of stroke patients. Other places of 

diagnosis included India, pharmacies, and private clinics.  

                                                      

1 Row percents do not sum to 100 because of overlap in groups.  
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Table 27 displays self-rated health and PHC utilization. Mean PHC visitation 

increased as self-rated health improves. 

Table 27 - Self Rated Health and PHC Utilization1 

Self-Rated Health 
Mean visits in the past 12 

months 
P2 

Good 5 

0.0285 Same 4.4 

Poor 1.9 

 

Average PHC utilization frequency (number of times in the past 12 months) is shown in 

Table 28. No significant differences were found between subgroups.  

Table 28 - PHC Utilization 

n Mean Median 1st Quartile 3rd Quartile X2 P2 

Location               

Urban 56 7.44 6 3 12 
0.005 0.95 

Rural 49 14.57 4 2 18 

Gender               

Male 53 11.87 5 2 12 
0.082 0.77 

Female 52 9.65 5 2.5 12 

Age                

<45 28 16.04 8.5 2.5 16 

1.659 0.4363 45-64 44 9.73 5 2 12 

65+ 33 7.7 4 3 7 

Condition               

Stroke/heart disease 47 10.21 4 2 12 
0.943 0.3314 

Diabetes/hypertension 58 11.22 6 3 12 

Depression               

Positive PHQ9 score 21 14.71 5 2 18 
0.134 0.7142 

Negative PHQ9 score 84 9.78 5 2.5 12 

Alcohol Abuse       5       

Positive AUDIT score 12 17 7 2 14 
0.03 0.8634 

Negative AUDIT score 93 9.96 5 3 12 

                                                      

1 We used Kruskal-Wallis tests for subgroup analysis.  
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Negative Binomial Regression for PHC Utilization  

As described in 2.8.1, we constructed three models for negative binomial linear 

regression. In model 1, we factored in travel time, wait time, travel cost, treatment cost, 

and controlled for location (urban/rural), gender, age, and CVD type (stroke/heart 

disease vs. hypertension/diabetes). In model 2, we retaining all the original factors 

included in model 1, additionally controlling for occupation, education status, marital 

status, self-rated health status, and presence of both mental health conditions 

(depression and AUD). In the 3rd model, additionally controlled for satisfaction. We 

could not control for medication availability due to a low response rate for this variable. 

Using an alpha level of .05, we observed all three models to be significant (Table 

29). In Model 1, location showed significant differences between subgroups (p=.016), and 

urban residents had about half the rate of PHC visitation than rural residents (IRR for 

urban = .57). Travel time was also observed to be significant (p=.014) and inversely 

related to PHC utilization (IRR=.99). In Model 2, location was not observed to be 

significant. Travel time continued to be inversely related with PHC utilization, and 

marriage status (separated) presented the largest positive association with PHC 

utilization (IRR = 42.15) among any other variable. In Model 3,  results for travel time 

and marriage status were similar to model 2. Additionally, a disease status of 

hypertension/diabetes (without stroke or heart disease) was positive associated with 

PHC utilization (IRR=1.61).  
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Table 29 - Negative Binomial Regression of Factors Influencing PHC Utilization 

 
Model 1 Model 2 Model 3 

 
IRR SE p-value 95% CI IRR SE p-value 95% CI IRR SE p-value 95% CI 

Demographics 
            

Location 
            

Urban 0.57 0.13 0.016 .36 to .90 0.69 0.16 0.116 .43 to 1.09 0.67 0.16 0.101 .42 to 1.07 

Gender 
            

Male 1.24 0.26 0.308 .82 to 1.88 0.79 0.23 0.436 .45 to 1.40 0.84 0.24 0.565 .47 to 1.49 

Age 
            

64-45 0.74 0.18 0.231 .46 to 1.21 0.78 0.23 0.417 .44 to 1.39 0.71 0.21 0.266 .39 to 1.29 

65+ 0.82 0.23 0.463 .47 to 1.4 1.05 0.36 0.881 .53 to 2.06 1.04 0.35 0.906 .53 to 2.02 

Onset of CVD 
            

Hypertension/diabetes 1.49 0.32 0.067 .97 to 2.29 1.52 0.35 0.069 .96 to 2.39 1.61 0.37 0.041 1.02 to 2.54 

Depression 
            

Positive PHQ9 score - - - - 1.54 0.44 0.134 .87 to 2.71 1.59 0.46 0.106 .90 to 2.80 

Alcohol Abuse 
            

Negative AUDIT score - - - - 0.86 0.30 0.678 .42 to 1.73 0.88 0.31 0.728 .43 to 1.78 

Accessibility (min) 
            

Travel Time 0.99 0.00 0.014 .99 to 1.00 .99 0.00 .007 .98 to .99 .99 0.00 0.005 .98 to .99 

Wait Time 0.99 0.00 0.494 .99 to 1.00 .99 0.00 .101 .98 to 1.00 0.99 0.05 0.052 .98 to 1.00 

Affordability  
            

Travel cost (Nepali Rs.) 0.99 0.00 0.399 .99  to 1.00 0.99 0.00 0.269 .99 to 1.00 .99 0.00 0.331 .99 to 1.00 

Treatment Cost 1.00 0.00 0.194 .99 to 1.00 1.00 0.00 0.357 .99 to 1.00 1.00 0.00 0.139 .99 to 1.00 

Additional 
            

Employment - - - - 
        

Agriculture 
    

0.98 0.56 0.975 .31 to 3.03 0.98 0.56 0.974 .319 to 3.01 

Education Level - - - - 
        

Literate 
    

0.95 0.26 0.872 .56 to 1.63 0.95 0.27 0.861 .53 1.67 

Marriage 
            

Separated - - - - 42.15 63.56 0.013 2.19 to 809.64 42.51 63.44 0.012 2.2 to 792.05 

Self-rated health 
            

Bad - - - - 1.35 0.41 0.317 .74 to 2.46 1.19 0.39 0.53 .62 2.28 

Facility factors 
            

Would you recommend 

this facility to others?             

Probably no - - - - - - - - 0.31 0.32 0.262 .03 to 2.40 

Probably yes - - - - - - - - 0.68 0.55 0.638 .13 to 3.34 

Overall 
            

p Value 0.0169 
   

0.0005 
   

0.0007 
   

Pseudo R Square 0.0315 
   

0.0949 
   

0.0992 
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3.1.7 – Emergency Preparedness  

To assess emergency preparedness, we asked participants if they knew where to 

seek treatment in the case of experiencing the following symptoms: lightheadedness, 

abnormal heart beat, chest pain, suspected heart attack, or anxiety related to a stroke or 

heart attack. For those that answered yes, we then asked them to specify where they 

would seek treatment in this emergency situation.  

Table 30 summarizes the distribution of health seeking knowledge during an 

emergency. Across all subgroups, the majority of participants were able to provide both 

a facility type (e.g. hospital) and specific facility name.  Rural residents were able to 

name a specific facility more than twice as often as urban residents (78% vs. 36%). 

Overall, 5% ofparticipants could not provide either a facility name or type.
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Table 30 - Emergency Preparedness 

 

 
  

Provided facility type and name 

(e.g. Gangalal National Heart 

Centre)   

Provided facility type but not name 

(e.g. "Hospital at Kathmandu") 

Did not know/cannot provide 

names 

(e.g. "India") 

  n % n % n % 

Location             

Urban (n=55) 20 36 30 55 5 9 

Rural (n=51) 40 78 11 22 0 0 

Gender             

Male (n=54) 35 65 18 33 1 2 

Female (n=53) 35 66 14 26 4 8 

Disease Type             

Stroke & Heart 

Disease (n=47) 
27 58 17 36 3 6 

Hypertension 

& Diabetes 

(n=59) 

33 56 24 41 2 3 

Age Group             

<45 (n=31) 17 55 12 39 2 7 

45-65 (n=45) 22 49 22 49 1 2 

>65 (n=30) 21 70 7 23 2 7 

Overall             

 
60 56 41 38 5 5 
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3.2: Qualitative Data 

This section presents the qualitative data of our 20 in-depth interviews. Table 31 

summarizes the demographic characteristics of the participants chosen for interviews.  

 

Table 31 - Profile of Interview Participants 

Patient ID Gender Age Occupation CVD Condition 
MH 

Condition 

Urban           

Patient MS - - Yoga Trainer Heart Disease Depression 

Patient KC Male 67 Agriculture 
Heart Disease, 

Hypertension 
N/A 

Patient MJ Male 49 - Stroke, Hypertension AUD 

Patient BD Female  52 Agriculture 
Stroke, Heart Disease, 

Hypertension 
N/A 

Patient  DV Male 39 Agriculture  Stroke, Hypertension N/A 

Patient JF Female 54 Retired Hypertension AUD 

Patient AL Female - - Heart Disease Depression 

Patient HS Male 52 NGO 
Hypertension, 

Diabetes, 
AUD 

Patient TR Male - - Stroke N/A 

Patient DN Female 41 Government  
Heart Disease, 

Diabetes 
N/A 

Rural           

Patient  BK Male 75 Not working Hypertension, Diabetes 
Depression 

Patient MD Female - - Hypertension   

Patient SK Female 26 Agriculture  
 Stroke, Heart Disease, 

Hypertension Depression 

Patient KG Male 37 Business 
Hypertension, 

Diabetes, AUD 

Patient  JR Male 53 Government Hypertension N/A 

Patient ST Female - - Hypertension N/A 

Patient NP Male 63 Unemployed 
Heart Disease, 

Hypertension, Diabetes N/A 

Patient LY 
Male 

65 Retired 
Stroke, Hypertension, 

Diabetes, N/A 

Patient SS Female - NGO Heart Disease   

Patient AT Male - Tailor  Hypertension, Diabetes N/A 
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Table 32 shows the themes identified during coding and the frequency with which they 

occurred (a more detailed coding summary can be found in Appendix D).     

Table 32 - Theme Frequencies 

 Urban Rural 
 Overall 

 
n = 20 % 

A. Barriers to accessing care at PHC         

Financial 18 34 14 70 

Lack of resources 44 54 20 100 

Geographic/travel 12 11 14 70 

Education 1 2 3 15 

Medicine is not effective  2 4 5 25 

Distrust of health workers 0 3 2 10 

Poor administration and/or 

community leadership 
0 3 3 15 

Insufficient Open Hours 2 0 1 5 

B. Management of health situation         

Emotion/psychosocial management 7 10 9 45 

Diet 16 23 20 100 

Exercise 11 17 20 100 

Influencing Health Beliefs 21 26 18 90 

Health Seeking Behavior & 

Strategies  
21 38 20 100 

Role of Family 11 7 13 65 

Role of Gender  0 0 0 0 

Treatment Compliance  12 19 18 90 

C. Perception of PHC Services          

Wait Time 2 1 3 15 

Cleanliness 0 1 1 5 

Behavior of Staff 10 9 9 45 

Health Worker Competency 8 7 15 75 

Health Education & Counseling    
 

0 0 

Satisfaction with Treatment  2 6 8 40 

E. Patient Recommendations          

Availability of equipment, 

medicines, and ambulance 
25 27 20 100 

Lower physician turnover and 

absence  
1 4 5 25 

Availability of Specialists  12 9 10 50 

Financial Assistance/Free 

Medication 
18 35 17 85 

Health Education/Awareness 0 5 5 25 
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3.2.1 Barriers to Access Care at PHC  

The three most commonly cited barriers to accessing care at participants’ local PHC 

were 1) lack of resources, 2) financial barriers, and 3) geographic and travel barriers.  

Lack of resources 

From Table 3.25, all participants mentioned lack of resources at the PHC facilities 

in their interviews. The most commonly mentioned items were CVD-related diagnostic 

equipment (e.g. ECG machine), physicians who could handle CVD-related problems, 

and CVD medicines. As one participant from Sindhuli described: 

“For heart patient like me, if there is to be services of ECHO, ECG, medicine, and doctor 

available here at PHC itself, we needn’t go elsewhere. We would not have to beg family 

members when the medicine runs out. It would be easier if all things were available here 

itself.”  

- Patient SS, Sindhuli 

Consistently, other participants emphasized that the lack of resources was directly 

linked to other challenges when seeking treatment for their cardiovascular condition: 

“If these services are available here in the hospital then people don’t have to go to 

elsewhere. They can get service from Nepal. Our money will be spent in our own country 

instead of India. We can get service for a low price. We can get medicine any time. If we 

have to go to India we have to arrange huge amount of money. And it is expensive there. 

If we get all service here then it would be much easier for us.”  

- Patient DV, Kailali 
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Financial Barriers 

70% of patients mentioned financial barriers in their interviews (Table 3.25). 

Financial barriers were mentioned almost twice as often by rural residents compared to 

urban residents. According to Patient BK, diagnosed with hypertension and diabetes:  

“This medication of [high blood] pressure is very expensive. I don't have any earnings. 

We, both husband and wife, have hypertension and we both have to take the 

medication… The only earning I have is from the little monetary help provided by the 

government to the old people. It's very hard for us, husband and wife, to survive. In the 

last year I went to Kathmandu thrice for the health check up. I had to sell my land to 

manage the money for the transportation and checkups. I am 75 years old now and I find 

it very hard to sustain me and my family.”   

- Patient BK, Sindhuli 

Even in urban areas, participants described lack of resources as creating logistics-related 

financial hardships when seeking treatment for their CVD: 

 “Because I have to travel so long to get checked up. You do know how expensive 

Kathmandu is, don’t you? I struggle to collect the money needed for food, room. I am 

not able to travel on my own, so I have to have someone with me. It would be really 

easier and less costly if [the healthcare I need] was here and not far away.”  

- Patient DN, Kailali 
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Travel and Geographic Barriers 

Travel distance, travel cost, and terrain difficulties were generally not cited as 

barriers to accessing care at the PHC itself (with some exceptions in the case of patients 

with other disabilities). However, lack of resources at the PHCs and referrals to higher 

level tertiary care centers – usually in far-away district hospitals or Kathmandu – 

resulted in prominently cited travel barriers to accessing healthcare elsewhere. The most 

commonly cited travel barriers were travel cost and distance, followed by terrain and 

landscape challenges. According to Patient DN, it is not possible for many CVD patients 

to travel to tertiary care centers, because: 

“If we have to go to another place then it will be costly. Travel is lengthy. Last time 

I was stuck in a [traffic] jam in Muglin for 32 hours. I am planning to go on Sunday but I 

am already stressed thinking about the road. I don’t how long we will have to be stuck in 

jam because of landslide, I don’t know where we will be stuck. There are thousands and 

millions of people who are suffering from this situation. So, all the facilities should be 

available in this hospital. And we could visit there from our own house at suitable time.”  

-Patient DN, Kailali 

Besides travel for regular checkup, geographic barriers were identified as obstructing 

access to emergency CVD care. As Patient LY recounted:   

“It’s very hard for patients like us…I myself have managed to take my wife to the Sindhuli 

hospital with the help of the ambulance some couple of years ago. It’s very hard for an 

ambulance as well to cross when the rivers are flooded. We desperately need some bridge.”  

- Patient LY, Sind
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3.2.2 Perception of PHC services  

Behavior of Staff 

Staff behavior was a frequently discussed component of PHC satisfaction (Table 

3.25). High emphasis was placed on doctor’s behavior, and in many cases, behavior was 

linked to perceptions of competency and trustworthiness of the physicians and PHC 

staff. As two patients from Kailali describe: 

 “The most recent place I went for check-up, I really liked the service and attitudes of the 

[female workers] there. And the doctor also was really good. I felt that he could make a 

patient with very serious case feel better. I felt like the doctor could cure anyone. 

Everything about him was good, his way of talking and checking the patients was really 

very good. The place I went before there, was horrible. The doctor was rude and I felt that I 

would certainly kill most patients just by talking to them.”  

-Patient DN, Kailali 

"If the doctor talks to us nicely then half of our illness is gone, listening to them." 

- Patient JF, Kailali 

Likewise, “bad” behavior – generally described as a poor bedside manner, or, more 

often, perceived overcharging for services – was associated with feelings of distrust 

toward the physicians. As a patient from Sindhuli explained: 
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“Doctors also don't care about our feelings and they only care about the treatment and our 

physical problems. You also can't get any sort of discounts for the medication charge. There is no 

bargain for these services. They don't reduce even a single penny.”  

- Patient BK, Sindhuli 

Health Worker Competency  

 Health worker competency was the second most discussed aspect of PHC 

satisfaction. One common point of dissatisfaction, mentioned by both urban and rural 

residents, was young doctors (either recently graduated or still in training) being staffed 

in PHC facilities. They were perceived as being both less competent and less likely to 

stay and practice at the PHC facility than other physicians. Patient MS from Kailali 

succinctly explained the problem in his view: 

“We don’t have good doctors here. Only the learners come here. They come here for 

internship and for practical. Good doctors don’t come here and I don’t like it.”  

- Patient MS, Kailali 

Others reported being satisfied with the level of competency displayed by the 

staff in their local PHC facility. Consistent with the previous section, practitioners with 

perceived “good behavior” were more likely to be perceived as competent. Having PHC 

staff from the local community was also perceived favorably. As Patient MD from 

Sindhuli expressed:  
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“The doctors are good. They talk with love. They check everything properly too. Everyone 

is from here except a doctor. They ask everything.”  

Patient MD, Sindhuli 

3.2.3 Patient Recommendations  

Availability of Equipment, Medicines, and Ambulance 

Just as lack of resources at PHCs was the most prominently cited barrier to care, 

availability of resources was the most frequently discussed recommendation and 

mentioned by 100% of interview participants. Emergency situations were often cited 

when explaining why these resources were needed at the local PHC level: 

“Equipment and medications should be easily available because if these things are 

not available then patient might die or there is possibility of becoming disabled. There must 

be a place for emergency service. Because, if there are ECG, MRI machines they can do the 

treatment and if they can’t do it, they can refer to another place.”  

- Patient MS, Kailali 

Participants reported that getting care from their local PHC as opposed to elsewhere 

would be ideal, and resources were needed to make this possible.  Patient JR from 

Sindhuli expressed it clearly:  

"As per my knowledge, it will be very better if we take the patient [with an 

emergency] to the Belghari PHC first as this PHC is very close and in our community. But 

for us to be able to choose the Belghari PHC first, we need equipment and facilities in here."  
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- Patient JR, Sindhuli 

Availability of Specialist  

Closely related to lack of resources was the expressed desire for CVD-specialized 

physicians at PHC facilities. Regardless of potential feasibility, this was a clearly 

expressed theme and thus considered here. Participants reported hat availability of a 

CVD-specialized physician was directly  related to the efficacy of service they could 

receive at their PHC facility.   As Patient BD from Kailali put it:  

“There is no doctor related to my disease, so [there is nothing] I like about that hospital. If 

there no doctor and don’t get service then why would I need that hospital?"  

- Patient BD, Kailali 

Another participant cited a recent death in the community (from heart attack), and why 

she felt specialists were needed at the local PHC:  

“There should be neurologist, cardiologist…We are lacking doctors…All patients would be 

benefited if there are neurologists and cardiologists. And people won’t die because of the 

illness. The government should do something to bring those doctors here. Poor patients are 

dying just because of absence of these two kinds of doctors. One man recently died of heart 

attack and paralysis because there was no doctor available. If there were neurologist and 

cardiologist then that man would have alive. If we get heart attack and we don’t get 

treatment then we can die.”   

- Patient TR, Kailali 
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Increase physician availability, decrease physician turnover  

Some participants reported high turnover of general physicians in the PHC facilities.  

“[Doctors] don't stay here at PHC for a long time. I wish they stay longer. They are not 

there when we need them. Patients would have benefitted a lot if there were doctors.”  

- Patient LY, Sindhuli  

Others reported that even when a facility was staffed by a physician, they were not 

consistently available: 

"I hope doctors will be available soon. The worst thing is, we don’t have MBBS doctor here. 

He comes once in a while, stays for 1-2 days and leaves. This the main problem, patients 

have to bear it. Doctors don’t stay here."  

- Patient HS, Kailali 

Financial assistance  

Financial assistance was recommended by 85% of participants. In the majority of cases, 

patients recommended medicine free of charge or at reduced cost: 

“I have to buy all the drugs and don't know about any free drugs. We all think that there 

should be free drugs available to poor people like us.”  

- Patient NP, Sindhuli 

However, some participants felt that medicine should only be available at a reasonable 

price. As Patient MD from Sindhuli remarked:  

“It’s better to pay money and get medicine than to get it for free.” 
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- Patient MD, Sindhuli 

Health Education and Counseling  

Health education and counseling was only mentioned by rural residents. 

However, the discussions of this topic revealed two additional findings. First, as 

summarized by Patient JR from Sindhuli, general population knowledge for CVD 

management was perceived as low, and education campaigns were viewed as feasible 

and needed interventions to promote better health management. In his words: 

“…my only concern is the management aspect of the PHC. They have not given us any 

health advice and suggestion related to our diet control and healthy way of living. There are 

many patients with hypertension in our community. There should have been more 

awareness programs.”  

He went on to say, citing a tragic example:  

“Most of the people are unaware and don’t have any idea how to manage these kind of 

disease…As the awareness about the proper care of heart is absent in our community, 

priority should be given to these things. These awareness campaigns can be organized by 

both government and non-government organization. If these awareness campaigns are 

organized we would have been at least satisfied that we knew some things about the 

management of CVD related problems. There was one member of our community who died 

when he took two pills at once that was meant for two days as he had forgot to take the pills 

the day before. He was immediately taken to Kathmandu but he died anyway.”  
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- Patient JR, Sindhuli 

In other cases, patients reported not understanding and not being informed/counseled 

about the services they were suggested to receive, which resulted in a loss of autonomy 

and decision making power for the participant. As Patient BK from Sindhuli explained: 

“I have been told that these medications, whose dates have expired, should not be taken and 

they charge for the drugs, which have not expired, at a very high rate. As I am illiterate, I 

don't know if these drugs should have been available freely at the PHC or they are really 

expensive. I give them whatever amount they demand and again visit the PHCs when my 

drugs are about to be finished…They charge 250 rupees for the lab test. I don't know 

anything about the services I just pay for the lab expense and do whatever they say.”  

Patient BK, Sindhuli 
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Chapter 4: Discussion and Conclusion 

4.1: Analysis of Results 

4.1.1 Post-PHC care seeking 

From the qualitative data, a disturbing pattern of post-PHC care seeking became 

evident (Figure 9).  Gaps in PHC facilities forced participants to incur serious hardships 

by seeking care at far away and hard to reach higher-level centers, where regular 

checkup was generally not possible. In some cases, patients took out loans or sold off 

valuable assets to fund these visits and treatments. For others, it led to forgone care 

altogether. The lack of viable alternatives strongly demonstrates that rapid 

strengthening of primary healthcare in Nepal is exigent. In order to meet the needs of 

the existing CVD population and curb the development of new cases, both PHC and 

CVD management merit an invigorated response domestically and internationally.  

 

 

 

 

Figure 9 - Post-PHC Care Seeking Pattern for CVD Patients 

4.1.2: MHealth 

Telemedicine is often too complicated to implement in extremely low-resource 
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phones may still be feasible. Mhealth may present relevant opportunities to circumvent 

the main challenges articulated by CVD patients in our study. Such opportunities could 

include connecting hospital-based specialists to CVD patients in rural areas, improving 

follow-up, and decreasing expensive visits to far away tertiary care centers.  

In our sample, observed cell phone ownership rates were high among both rural 

(57%) and urban (73%) participants. When families were considered virtually everyone 

had access to a cell phone. These findings agree closely with existing literature on mobile 

health in Nepal (e.g. Mahmud et al., 2010 which found that 90% or urban families and 

70% of rural families had cell phones). The high rate of cell phone ownership suggests 

that in both sites, capacity for mobile health initiatives already exists and could be 

exploited for rapid rollout and scale-up of such interventions. However, in both Kailali 

and Sindhuli, the use of text messages was almost nonexistent. Likewise, smart phone 

ownership was limited. This implies that voice-based applications may be most feasible 

in these settings, with limited application for app and other smartphone based 

interventions.  We did not investigate other facets of mhealth, such as sufficient 

infrastructure (e.g. cell phone towers) or cultural acceptability. The feasibility of such 

interventions in Nepal should be further explored. 

4.1.2 Accessibility 

 Average travel time was higher for the oldest age group (65+) and stroke and CVD 

patients. This is not surprising since increased disease severity and older age are likely 
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to encumber travel relative to younger people with less serious conditions. Travel time 

was accurately perceived as higher by these same groups. Additionally, though their 

travel time was not observed to be significantly longer, patients who scored positive for 

depression did perceive their travel time to be longer relative to their peers. Though 

interesting, this observation must be interpreted with caution. We did initially 

hypothesize, in congruence with this data, that people with depression may have less 

favorable attitudes toward various aspects of PHC utilization. However, contrary to our 

expectation, this was the only finding where a significant difference was observed 

among participants with and without depression.  

Overall, in Kailali no one traveled over an hour to reach their local PHC facility 

and only 8% in Sindhuli had a travel time of one hour or more. Given walking was 

overwhelmingly the travel method of choice, these findings indicate PHC facilities were 

reasonably close to most participants. Despite these low travel times, though, 30% of 

patients in Sindhuli and 34% in Kailali rated their travel time as unfavorably. This 

mismatch is not directly explainable from our data. Sociological studies have found that 

perceived value and quality is related to perceived satisfaction (Chen 2008; Chen and 

Tsia, 2007). Thus, one potential explanation is that participants who perceived the value 

and quality of care at their PHC facility to be low would be more likely to rate factors 

like travel time to the clinic less favorably, even if travel time could be considered 

reasonable by existing standards.  
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The average wait time to be seen at PHC facilities was 27.6 minutes, and no 

significant differences were observed between subgroups. Perceptions of wait time were 

consistently favorable: 88% in Sindhuli and 89% in Kailali rated their waiting time in 

PHC facilities as “short.” On one hand this finding is encouraging, suggesting that the 

PHC facilities in our sample were maintaining an adequate patient flow. On the other 

hand, however, this could also be interpreted as a sign that PHC facilities simply have a 

low utilization frequency, thus resulting in less patients to wait behind and thus shorter 

waiting times.  

4.1.3 Affordability 

 96 patients (84% overall) reported that their travel cost was free, consistent with 

observing walking be the most common way to reach local PHC facilities. Among those 

who did pay for travel, the average cost was 39 Nepali Rs. and the only significant 

difference was found among stroke/CVD patients, who paid more than double this 

amount. This finding is reasonable because patients with more severe disease tend to be 

less ambulatory, and thus have to use other modes of transportation to reach their local 

facility. Perception of travel cost was consistent with this data, with only the stroke/heart 

disease subgroup rating their travel cost unfavorably. Thus, travel to local PHC facilities 

was overall affordable for the cohort, and cost issues were predominately encountered 

by stroke and CVD patients.   
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The mean treatment cost was 417 Nepali Rs. in Sindhuli and 3485 Nepali Rs. in 

Kailali. Strikingly, despite urban patients paying significantly more for treatment than 

their rural counterparts, and despite the PEN package being implemented in Kailali but 

not Sindhuli, the same proportions in both groups incurred OOP expenses (69%) and 

received free care (31%). These figures are consistent with other literature, which show 

Nepal having one of the highest OOP expenditures in the world at over 60% (Shrestha et 

al., 2012).  

4.1.4 Availability 

Medicine availability at PHC facilities was low. 69% reported only being able to 

get their needed medications from facilities other than the PHC and 23% had to 

supplement their PHC with other facilities to obtain all needed medications. Only 8% 

were able to get all the medicine they needed at their local PHC. Similarly, more than 

two-thirds of patients (69%) reported difficulties obtaining their medicine. 42% reported 

their medication was unavailable, and 21% reported that their medicine was too 

expensive. This low general access and availability of medicine falls short of the aims 

enshrined in both recent milestone policy developments (e.g. Table 1.3) and national 

strategies outlined in the most recent (2014/2015) Department of Health Service Annual 

Report. 
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4.1.5 Utilization 

Hospitals, rather than PHC facilities, diagnosed the most cases of all CVD 

conditions, including hypertension and diabetes. For CVD and stroke, this could be 

explained by our qualitative data, which revealed a consistent lack of proper diagnostic 

equipment for cardiovascular disease in PHC facilities. Thus, higher-level health centers 

would be the only option for receiving a proper diagnosis. For hypertension and 

diabetes, however, this finding is in spite of the fact that 1) PHC facilities should be 

equipped to diagnose these conditions themselves and 2) hospitals are meant to be 

visited upon PHC referral rather than as a first point of contact (Figure 1.1). One 

potential explanation is that patients presented at hospitals for other conditions, at 

which point undiagnosed hypertension and diabetes were then discovered. However, 

this still would not explain why these conditions were not caught prior by PHC 

facilities. A second possible explanation could be that patients tended to bypass PHC 

facilities in favor of hospitals.  

Regarding frequency of PHC utilization in the past 12 months, the only significant 

finding was that patients with a higher self-rated health status visited the PHC facilities 

more often than those who rated their health poorly. This raises the question: do CVD 

patients achieve higher health status through utilization of PHC treatment and services, 

or is higher visitation simply a more common behavior of more healthy individuals. 

Given the cross-sectional nature of our study, we cannot draw conclusions about 
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causation. Moreover, Hodgekinson et al., 2017 described standardized clinical 

guidelines for the management of NCDs in Nepal as “minimal.” Similarly, 

Karmacharrya et al., 2017 reported that there was no national plan for hypertension 

prevention or management in Nepal. Given the lack of clear guidelines, we cannot 

discuss our data in terms of optimal utilization frequency or patterns.  

Our regression model showed urban patients utilized PHC facilities at about half 

the rate of rural patients. Since urban areas tend to have better infrastructure (e.g. better 

roads) and our urban participants lived somewhat closer to their PHC facilities, this 

finding is difficult to explain. One explanation may be that urban patients, living closer 

to multiple facilities and higher levels centers, may simply choose to go elsewhere when 

seeking care.   

4.2 Strengths and Limitations 

4.2.1 Limitations 

This study has four primary limitations. First, the sampling strategy of non-

representative convenience cluster sampling and non-random selection of the PHC 

facilities limits the generalizability of data. Moreover, limited sample size further limits 

representativeness of the data. Our sample only captured patients who were already 

seeking care, thus missing CVD patients who did not seek care at PHCs at all and 

potentially introducing a bias of higher health seeking behavior among participants into 
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our sample. Because of these limitations, our sample is not representative but 

descriptive in nature.  

Secondly, our cross-sectional design prevents exploring or finding causal effects 

of PHC utilization. Given the cross-sectional data was completed during the Nepal 

monsoon season, where travel conditions between many areas became dangerous and 

agricultural activity was high, our data is only descriptive of this period of time and may 

not be typical of year-round conditions.  

Third, our quantitative analysis ran a nearly exhaustive battery of tests rather 

than a small set of pre-determined association tests linked to our objectives. This 

strategy, statistically speaking, increases the likelihood of finding an erroneous 

significant result by virtue of simply increasing the number of tests performed. Thus, 

without the Bonferonni adjustment, the significant p-values should be interpreted with 

caution.  

Finally, all data was self-reported by participants without independent 

verification through other objective measures. Thus, all our results are vulnerable to 

some possibility of recall bias.  

4.2.2 Strengths 

Our study, properly interpreted within the context of its limitations, exhibits 

several strengths. First, we explored health-seeking behavior of both those living with 

stroke and CVD (secondary prevention) and those at high-risk for developing CVD later 
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in life (primary prevention). This permits us to make evidence-based recommendations 

for CVD management and (most importantly) prevention, the gold standard of public 

health.  

Second, mixed-method analysis permitted a detailed and contextual 

understanding of data. Qualitative data identified several themes and utilization factors 

not included in the survey. Additionally, it elucidated a model of post-PHC care seeking 

which was necessary to understand the context of participants’ actual PHC perceptions 

and utilization (Figure 9).  

Third, strong and skillful support from our partners at TPO-Nepal ensured 

instruments and questionnaires were consistent with cultural norms and provided 

English translation and transcription of all interviews. They added quality control via 

the 8-day RA training, which was managed at the TPO-Nepal headquarters and led by 

TPO-Nepal staff, as well as assistance with data management.  

4.2.3 Implementation issues  

• Language barriers (overcome by multi-ethnic RA selection and Nepali-language 

translator for author);  

• Inclement weather (monsoon season and landslides) made travel to facilities 

difficult and some facilities impossible;  

• Unavailability of a sufficiently secure server, preventing directly uploading 

survey data from tablets directly to a central hard drive. Manual transfer of data 
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via USB port led to severe formatting issues within each survey file. After several 

unsuccessful attempts to upload properly formatted surveys, data ultimately had 

to be hand copied-and-pasted into a new Microsoft Excel datasheet. To prevent 

errors, a team of three undergraduates (with prior public health experience) were 

trained to check every single data entry. Their work was then double checked by 

the author.  

4.3 Conclusion 

 Our study is descriptive and exploratory, and as such, the results should be 

interpreted with caution. Within the scope permitted by our methodology, though, it is 

still possible to draw some evidence-based findings to inform further research and 

policymaking. In conclusion, organized across the WHO 6 Building Blocks framework 

for health systems, we recommend:  

4.3.1 Service Delivery 

• Ensure regular availability of essential medicines, diagnostics / equipment for 

NCD management in all health facilities  

• Improve emergency support at PHC level: 

o Provide training for urgent care which can be provided during open hours  

o Open hours should be further evaluated  

• Blood pressure and blood glucose testing should be given to all patients with or 

suspected of having CVD  
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4.3.2 Human Workforce: 

• Ensure sufficient health personnel at PHC facilities  

• Explore ways to avoid relying on specialists for procurement of CVD medicine 

• Explore ways to reduce physician turnover/absence in PHC facilities  

4.3.3 Essential Medicine: 

• Update the essential free drug list to address essential NCD related drugs  

• Essential medicines should be available in PHCs and at reduced cost to low-

income patients  

4.3.4 Overarching Suggestions 

• Improve monitoring of CVD and NCD prevalence/incidence across Nepal 

• Continue to prioritize NCDs and CVD, especially by overseeing expansion of the 

PEN package 

• Continue to maintain PHC facilities and CVD services close to patients and their 

residential areas 
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Appendix A: Patient Questionnaire 

S1 Basic Information 

1.0 

General Information 

Data collection date:    | d | d | | m | m | m | | y | y | y | y | 

Country Code_  _                                   Site ID _ _  

Patient ID _ _ _ _                                   Interviewer ID_ _   

1.1 

Gender of the patient 

☐ 1 Male  ☐ 2 Female ☐ 99 Cannot be determined 

1.2 

Year of birth of the patient 

19___ 

1.3 

In total, how many years have you spent at school and full-time study excluding pre-

school? 

___  Year 

1.4 

What is your marital status? 

☐1 Never married/never lived together ☐2 Married/living together  

☐3 Divorced/Separated ☐4 Widowed  

1.5 

Which of the followings best describes your main work status over the past 12 

months? 

☐1Government employee ☐2 Non-government employee ☐3 Self-employee ☐4 

Non-paid  ☐5Student ☐6 Homemaker ☐7 Retired ☐8 Unemployed ☐9 Unknown 

employed☐10 Other (please specify)_____ 
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1.6 

How do you rate your health status compared to others of your age? 

☐1 Very good ☐2 Good ☐3 Same ☐4 Bad ☐5 Very bad  

☐99 Don’t know/refused 

1.7 

Do you have a mobile phone? 

☐1 Yes, basic phone (go to S1.9) ☐2 Yes, smart phone (go to S1.9) 

 ☐3 No (go to S1.8) 

1.8 

Do your family have a mobile phone? 

☐1 Yes, basic phone(go to S1.9) ☐2 Yes, smart phone (go to S1.9) 

☐3 No (go to S2.1) 

1.9 

On a daily basis, how many messages do you receive and send on the mobile phone 

that you can reach? 

☐1 0 ☐2 1 ☐3 2 ☐4 3  ☐5 4 or more 

 

S2 Disease History 

1.Hypertension/High Blood pressure 

2.1 

Have you ever had your blood pressure measured by a medical professional? 

☐1 Yes (go to S2.1A)  ☐2  No(go to S2.2) 

Date of the last blood pressure measurement    YY/MM/DD 

2.1A 

Have you ever been told by a medical professional that you have raised blood pressure or 

hypertension?     

☐1 Yes  ☐2  No (go to S2.2) 
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2.1B 

First diagnosed by  

☐1 Medical professional in the primary healthcare facilities 

☐2 Medical professionals in the regional or higher level hospitals   

☐☐☐☐ Others______________ 

2.1C 

How many years have you had hypertension?  □□ Years 

2. Diabetes/High Blood Glucose 

2.2 

Have you ever had your blood sugar measured by a medical professional? 

☐1 Yes (go to S2.2A)  ☐2  No(go to S2.3) 

Date of the last blood sugar measurement    YY/MM/DD 

2.2A 

Have you ever been told by a medical professional that you have raised blood sugar or 

diabetes?            

☐1 Yes  ☐2  No (go to S2.3) 

2.2B 

First diagnosed by  

☐1 Medical professional in the primary healthcare facilities   

☐2 Medical professionals in the regional or higher level hospitals   

☐☐☐☐3  Others______________ 

2.2C 

How many years have you had diabetes?      □□ Years 

3. Heart diseases 

2.3 

Have you ever had a heart attack or chest pain from heart disease (angina)? 

☐1 Yes  ☐2  No (go to S2.4) 

First diagnosed by  
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2.3A ☐1 Medical professional in the primary healthcare facilities 

☐2 Medical professionals in the regional or higher level hospitals   

☐3 Traditional healer ☐4 Others______________ 

2.3B 

When was it first diagnosed □□□□ year  

2.3C 

When was the latest event □□□□ year 

4. Stroke 

2.4 

Have you ever had a stroke before? 

☐1 Yes  ☐2  No  

2.4A 

First diagnosed by  

☐1 Medical professional in the primary healthcare facilities   

☐2 Medical professionals in the regional or higher level hospitals   

☐3 Traditional healer ☐4 Others______________ 

2.4B 

Type of stroke?  ☐1 Ischemic stroke ☐2 Hemorrhagic stroke ☐ 99  Don’t know 

2.4C 

When was it first diagnosed □□□□ year  

2.4D 

When was the last time that you had a stroke  □□□□ year 

If the participants answered NO to all of S2.1A, S2.2A, S2.3 and S2.4, then end 

questionnaire here as the participants do not satisfy our inclusion criteria. 
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B. Access to Primary Healthcare facility 

1 

How long does it take you to go to the nearest primary health facility that you know 

of?  

___Hours                  ___Minutes 

2 

How would you rate this travel time? 

 ☐1  Very long  ☐2 Long ☐3 Reasonable ☐4 Short ☐5 Very short 

 ☐99  Don’t know 

3 

How do you usually go to your chosen primary healthcare facility ? 

☐1 Bus ☐2 Car (for example, own car or taxi) ☐3 Motorbike ☐4Bicycle ☐5 

Walked  

☐6Other (please specify)………………………………………………. 

 ☐7 I have never been to a primary healthcare facility. (if never skip to C1) 

4 

How much will be the total cost of transportation for this visit? Include the cost (to 

and from) for the patient and any necessary accompanying individuals. 

________ local currency  ☐99  Don’t know/Refused 

5 

How would you rate the cost of transportation? 

☐1 Very expensive ☐2 Somewhat expensive ☐3 Neither inexpensive nor 

expensive 

☐4 Somewhat inexpensive  ☐5 Very inexpensive or free 

6 

How long did you wait between arriving at the facility and receiving medical 

attention?  
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___Hours ___Minutes 

7 

How would you rate this waiting time? 

☐1  Very long  ☐2 Long ☐3 Reasonable ☐4 Short ☐5 Very short 

☐99 Don’t know/Refused 

 

A. Treatment and control of Cardiovascular diseases 

1 

In the past 12 months, on average, how many times have you sought healthcare for any 

cardiovascular disease (as mentioned in section S2 above ) at this primary healthcare facility? 

☐1  Never (go to C2A)  _____Times (go to C2B)  ☐99  Don’t know/Refused 

2A 

Why did you NOT come to this facility for cardiovascular diseases treatment? (tick all 

applicable)  

☐1  Unfriendly staff ☐2 Long waiting time ☐3Medicine unavailable ☐4Staff are 

unqualified  

☐5   Services are expensive ☐6 Dirty facility ☐7 Would have paid ☐8 No privacy ☐9 Was 

referred ☐10 Beds not available ☐11 Distance too far ☐12 Other (specify)_____(go to C10) 

2B 

You came to this facility to seek treatment for (select all that apply) 

☐1  diabetes (high blood glucose) ☐2 hypertension (high blood pressure)    

☐3  heart diseases      ☐4  stroke   ☐5 others   ☐99  Don’t know/Refused 

 (if answer include 1,2,3,4 go to C3,otherwise go to C11) 

3 

What procedure did you go through when you come to this facility during the most recent 

CVD related visit? (Select all that apply)  

☐1  Testing blood pressure ☐2 Testing blood glucose ☐3 ECG   ☐4 Consultation                            

☐5    Obtain medication ☐6 Others(specify)_____ 
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4 

What was the total amount you paid for medically-related fees during the most recent CVD 

related visit? This includes formal and informal payments for tests, procedures, medical 

consultation, user fee, registration, and any other medical services. It also includes the cost of 

any medical supplies you purchased or provided for your visit and medication costs (Record 0 if 

all services were free) 

_________(local currency) 

5 

How much of the total costs is covered by your insurance?     ___%    

 ☐99  Don’t know/Refused 

6 

How would you rate the total amount you paid for medically-related fees during the most 

recent CVD related visit? 

☐1 Very expensive ☐2Somewhat expensive ☐3Neither inexpensive nor 

expensive 

☐4Somewhat inexpensive  ☐5Very inexpensive or free 

7 

Were you prescribed any new medication at this visit? 

☐1  Yes    ☐2 No  (go to C11) 

8 

Did the staff tell you what the medication was for? 

☐1  Yes    ☐2 No 

9 

Were all the medications you needed available at this facility? 

☐1  Yes (if YES, skip to C11)    ☐2 No 

10 

Why were you unable to obtain the medicines from this facility during the most recent CVD 

related visit? 

☐1 Too expensive ☐2 Medicine(s) not in stock ☐3 Referred elsewhere by the medical 

professional     ☐4 Other (Specify:____)    ☐99  Don’t know/Refused 
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11 

Do you know where to go for treatment if you suffer from the following symptoms 

(chest pain, heart attack, lightness or pain in the chest, neck, back, or arms, as well 

as fatigue, lightheadedness, abnormal heartbeat, and anxiety as a result of stroke or heart 

attack)? 

☐1  Don’t know/Refused  ☐2 Yes (list names of the facilities below) 

1.______  2. _____ 3._______ 

 

D Medication History 

1 

In the last one month, have you been on any medication for CVD conditions diagnosed?   ☐1  

Yes  Condition  (if yes) :________                                   ☐2 No (if no skip to E1)                 

2 

To your knowledge, how many of those medication is for the treatment of CVD? 

___________ (if 0 go to E) 

3 

Who prescribes the CVD medications for you? 

☐1 by myself  ☐2 Nurse/Medical Officer at primary care facilities   ☐3 Health staff from 

hospitals ☐4
 Others please specify____ 

4 

Where do you usually get your CVD medications? (Select all that apply) 

☐1  This facility  ☐2 Pharmacy at the facility where this clinic is located  ☐3  Another 

facility(specify name) ☐4  Pharmacy elsewhere ☐99 Don’t know/Refused 

5 

What was the total formal cost of medicines for the past month? (Record 0 if free) 

_________ (local currency) 

6 

How would you rate the cost of medicines in the past months? 

☐1 Very expensive ☐2Somewhat expensive ☐3Neither inexpensive nor 
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expensive 

☐4Somewhat inexpensive  ☐5Very inexpensive or free 

7 

Do you have difficulties taking your medications as prescribed? 

☐1  Yes    ☐2 No   

8 

Do you have unanswered questions about your medications? 

☐1  Yes    ☐2 No   

9 

Do you ever forget to take medication? 

☐1  Yes    ☐2 No   

10 

What kind of difficulty did you have in obtaining your/their CVD medications? 

☐1  Pharmacy or clinic closed ☐2 Medication unavailable or out of stock ☐3  Too 

expensive  ☐4 Other (Specify_______) 
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Appendix B: PHQ9 and AUDIT 

 

PHQ-9 and treatment 

I am going to describe some feelings people have, and ask if you have felt any over 

the past two weeks.  

 

After those questions, I will ask if you have been bothered by any of the same 

problems for a period of two weeks or more at some other time in the past year. 

 

Over the last two weeks, how often have you been bothered by any of the following 

problems?  

 

11 

Little interest or pleasure in doing things  Not at all 

Several days 

More than half the days 

Nearly every day 

12 

Feeling down, depressed, or hopeless Not at all 

Several days 

More than half the days 

Nearly every day 
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13 

Trouble falling/staying asleep, sleeping too much.  Not at all 

Several days 

More than half the days 

Nearly every day 

14 

Feeling tired or having little energy Not at all 

Several days 

More than half the days 

Nearly every day 

15 

Poor appetite or overeating Not at all 

Several days 

More than half the days 

Nearly every day 

16 

Feeling bad about yourself – or that you are  a failure 

or have let yourself or your family down.। 

Not at all 

Several days 

More than half the days 

Nearly every day 

17 

Trouble concentrating on things, such as   reading 

the newspaper or watching television. 

Not at all 

Several days 

More than half the days 
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Nearly every day 

18 

Moving or speaking so slowly that other people    

could have noticed.  Or the opposite – being so 

fidgety or restless that you have been moving   

around a lot more than usual. 

Not at all 

Several days 

More than half the days 

Nearly every day 

19 

Thoughts that you would be better off dead or of 

hurting yourself in some way.) 

 

Not at all 

Several days 

More than half the days 

Nearly every day 

                               Total PHQ9 score= 

20 

How difficult have these problems made it for you to do your 

work, take care of things at home, or get along with other 

people? 

Not at all 

Several days 

More than half 

the days 

Nearly every 

day 
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                                      B. Audit 3 Month Recall  

Now I am going to ask you some questions about your use of alcoholic beverages during the 

past 3 months. Because alcohol use can affect many areas of health (and may interfere with 

certain medications), it is important for us to know how much you usually drink and whether 

you have experienced any problems with your drinking. Please try to be as honest and as 

accurate as you can be. [Visual cues for “a drink” - Show what is meant by “alcoholic beverages” 

by using local examples of beer, wine, vodka, etc. Code answers in terms of “standard drinks”] 

B1 How often do you have a drink containing alcohol? 

 

 

 

Never [� go to 

AUD9] 

0 

Monthly or less 1 

2-4 times a month 2 

2-3 times a week 3 

4 or more times a 

week 

4 

 In General while drinking, which alcoholic beverage do you 

prefer? 

 

B2 How many drinks containing alcohol do you have on a typical 

day when you are drinking? 

1-2 0 

3-4 1 

5-6 2 

7-9 3 

10 or more 4 

B3 How often do you have six or more drinks on one occasion? Never 0 

Less than monthly 1 

Monthly 2 

Weekly 3 

Daily or almost daily 4 

                           [If Question B2 AND Question B3 are both scored 0 � go to AUD9] 

B

4 

How often during the last 3 month have you found that you were 

not able to stop drinking once you had started? 

Never 0 

Less than monthly 1 

Monthly 2 

Weekly 3 

Daily or almost daily 4 

B

5 

How often during the last 3 month have you failed to do what 

was normally expected from you because of drinking? 

Never 0 

Less than monthly 1 

Monthly 2 

Weekly 3 

Daily or almost daily 4 

B

6 

How often during the last 3 month r have you needed a first drink 

in the morning to get yourself going after a heavy drinking 

session? 

Never 0 

Less than monthly 1 

Monthly 2 

Weekly 3 

Daily or almost daily 4 

B How often during the last 3 month have you had a feeling of guilt Never 0 



 

94 

7 or remorse after drinking? Less than monthly 1 

Monthly 2 

Weekly 3 

Daily or almost daily 4 

B

8 

How often during the last 3 month have you been unable to 

remember what happened the night before because you had 

been drinking? 

Never 0 

Less than monthly 1 

Monthly 2 

Weekly 3 

Daily or almost daily 4 

B

9 

Have you or someone else been injured as a result of your 

drinking? 

No 0 

Yes, but not in the 

last 3 month 

2 

Yes, during the last 

3 month 

4 

B

1

0 

Has          Has a relative or friend or a doctor or another health worker been 

concerned about your drinking or suggested you cut down? 

No 0 

Yes, but not in the 

last 3 month 

2 

Yes, during the last 

3 month 

4 

                                 Total AUDIT score= 
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Appendix C: Interview Guidelines 

FAITH Study Patients’ Interview Guide 

Aim: To explore cardiovascular (CVDs) patients’ routine management needs in 

primary healthcare setting (PHC), as well as the factors associated with the access and 

utilization patterns of PHC in meeting such needs.  

Our discussion may last up to 45 minutes based on the four questions we will 

ask. You may talk as much as you prefer. Our discussion will be recorded if consent is 

provided. Confidentiality will be maintained unless the informant wishes his/her name 

to be mentioned in published reports resulting from the study. Participation is 

completely voluntary and the interviewee has a right to withdraw participation during 

or after the interview. Where needed a translator will be present to assist the researcher.  

Step 1: Read out relevant sections in Consent Form to interview participants 

Step 2: Consenting participants to sign the Consent Form 

Step 3: Casually chat with the participant to establish rapport 

Step 4: Ask the questions below: 

Question 1: How are you managing your conditions nowadays? What is your preferred routine 

management method for cardiovascular diseases? 

 

Question 2: Do you think you are getting all the care you need to manage your CVD on a daily 

basis? If not, what is preventing from receiving treatment? 
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Question 3: If you visit health centers to receive care, what are some of the goods things you enjoy 

about those facilities? Any things that you dislike about them? What will make you want to get 

your routine CVD care from this kind of facilities?  

 

Question 4: Do you know where you can seek emergency CVD care should you have a heart 

attack or stroke? If you have had a heart attack or stroke before, how did you manage it and where 

did you seek help? 

 

Question 5: Is there anything that you think I should know about your (diabetes/hypertension 

etc) 

Step 5: Thank the interviewee for their time. 
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