
O R I G I N A L  R E S E A R C H

Improving Quality of Service Among Antiretroviral 
Therapy Users Through Strategic Problem-Solving 
Approach at Bure Primary Hospital, Northwest 
Ethiopia

Yirga Yeshiwas1 

Ayal Debie 2 

Nigusu Worku 2 

Lake Yazachew 2

1Bure Primary Hospital, Amhara National 
Regional State, Bure, Ethiopia; 
2Department of Health Systems and 
Policy, Institute of Public Health, College 
of Medicine and Health Sciences, 
University of Gondar, Gondar, Ethiopia 

Background: Globally, an estimated 1.7 million new human immunodeficiency virus (HIV) 
infections occurred in 2018. Although significant progress has been made still, it remained 
a public health threat. Thus, this capstone project aimed to improve the quality of services 
among anti-retroviral therapy (ART) users through a strategic problem-solving approach at 
Bure Primary Hospital, northwest Ethiopia, 2020.
Methods: A before–after study design was employed among 357 people living with HIV 
(PLWH) clients on ART from December 2019 to January 2020 and from April to May 2020 pre 
and post capstone project. The capstone project involved regular internal mentorship, availing 
supplies, and providing refresher training. Data were entered using EPI data version 3.1 and 
exported to SPSS version 23 statistical for analysis. Paired t-test was used for comparing the 
mean scores before and after the capstone project. A mean score with 95% CI and a P-value 
<0.05 were used to determine the effect of the capstone project on the quality of the service.
Results: The overall quality of ART service was improved as evidenced by the presence of 
a positive gap score (+0.0164) according to the SERVQAUL model. Receiving first CD4 
count was improved from 65% to 85.1% and screening for TB from 90% to 97% with 95% 
CI at a p-value of 0.001. Whereas, viral load measurement at six months is 78% to 89.75% 
and IPT uptake is 62% to 71% with 95% CI at a p-value of 0.013 and 0.004, respectively.
Conclusion: Ensuring regular internal mentorship, availing supplies, and providing 
refresher training have a significant effect on the quality of ART service. Therefore, adhering 
to national guidelines and fulfilling the availability of the recommended infrastructures helps 
to improve the quality of ART service.
Keywords: ART, service quality, Ethiopia

Introduction
The human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/ 
AIDS) is one of the most destructive epidemics and a major threat to the world 
population.1 It is a devastating disease that affects almost 37.9 million persons 
globally, and an estimated 1.7 million new HIV infections occur in 20182,3 In 
Ethiopia, the presence of the disease was recognized in the early 1980s, with the 
first two AIDS cases reported in 1986 and has rapidly spread throughout the 
country. However, anti-retroviral therapy has dramatically reduced the rates of 
morbidity and mortality.4,5
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Quality improvement covers the actual activities con-
ducted in facilities to close observed service gaps client 
perceptions of service quality result from comparing their 
before-service expectations with their actual service 
experience.6–8 The Health Sector Transformation in 
Quality (HSTQ) guideline incorporated HIV as one of 
the prioritized communicable diseases and planned to 
have a standard of practice for HIV care on the quality 
of the HIV prevention, care and treatment services.9 The 
provision of quality health services is essential to maintain 
health, prevent disease, and minimize morbidity and mor-
tality, ensuring a prosperous nation.

Despite remarkable achievements in health infrastruc-
ture expansion, increments in volume, and a mix of trained 
and deployed human resources for health in Ethiopia, 
steady access to quality health care across the various 
levels of the healthcare delivery system are observed.10 

Although the care for individuals with HIV/AIDS has 
advanced greatly in the last decade, the struggle to con-
sistently deliver high-quality care to each patient still 
exists for many providers across the country.11

Although significant progress has been made towards 
ending AIDS as a public health threat, many gaps in 
service access and quality remain, poor quality of antire-
troviral therapy (ART) service can lead to poor adherence, 
which increases the risk of HIV-related morbidity and 
mortality.12–14

A cross-sectional study conducted in the United States 
showed that the quality of ART service was a major 
problem.15 In the past decades, tremendous improvements 
have occurred in measuring and monitoring the quality of 
medical care in the United States. Despite these achieve-
ments and the Joint United Nations Programme on HIV/ 
AIDS (UNAIDS) endeavor to combat HIV, serious HIV/ 
AIDS service quality issues exist.16,17 In a similar study, 
just 34% of PLWHIV in South Africa had their viral load 
tested.18 In Tanzania showed that early initiation of ART 
treatment was 53%, enrolling in CPT was 69%, receiving 
IPT was 46%.19 In Ethiopia, studies showed that low CD4 
count and body mass index, as well as poor adherence for 
ART treatment, predicts virological failure.20–22

Even though, preventive activities that enhance the 
quality of HIV care for PLWHIV are international strate-
gies which are complemented by national guidelines, evi-
dence shows that early initiation of ART and enrolling to 
Isoniazid preventive therapy was a challenge.23 Though 
IPT is recommended to PLWHA for TB prevention on the 

package, compliance of patients with IPT is expectedly 
a practical challenge on implementation.24–27

The Mortality of people living with HIV/AIDS has 
declined at the national level. However still, there is 
a gap in the quality of ART service provided to ART 
users. Therefore, this pre-post interventional study is 
important to identify root causes for that compromised 
quality of ART service among ART users and to take an 
appropriate intervention timely.

At Bure Primary Hospital, ART clients chart review 
findings show that the overall performance or quality of 
clinical care provided to clients on ART at Bure Primary 
Hospital is not in line with the recommendation of national 
ART treatment guidelines. Hence applying a strategic pro-
blem-solving approach to improve the quality of ART 
service provided to clients in Bure Primary Hospital was 
important in improving ART service outcomes.

After a thorough discussion and verification, root causes 
were identified for poor ART service at Bure Primary 
Hospital. The root causes were irregularity of internal men-
torship, stock out of supplies and lack of refreshment train-
ing. Thus, launching regular internal mentorship, availing 
supplies and provide ART refresher training for ART unit 
health-care providers were the selected strategies to address 
the root causes. They were implemented to quantify their 
outcome on ART service quality:

Even though the mortality of people living with HIV/ 
AIDS has declined at the national level, there is still a gap 
in ART service quality provided to ART users. Therefore, 
this pre-post ART service quality improving capstone pro-
ject is important to identify root causes for that compro-
mised quality of ART service among ART users and to 
take any appropriate measure timely.

Methods
Study Design and Settings
Bure Primary Hospital provides highly active anti- 
retroviral therapy (HAART) for people living with HIV/ 
AIDS (PLWHA) since 2017. Since then, there were 415 
ever enrolled in ART at Bure Primary Hospital. Currently, 
there were 357 clients on ART, of which 346 and 11 were 
adults and paediatrics, respectively. The study was con-
ducted from December 2019 to May 2020 (the baseline 
data was collected from December 1 to 30, 2019. The 
capstone project was implemented from January to 
March, and after the capstone project, data were collected 
from April to May 2020)
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Nature of the Capstone Project
A capstone project is a comprehensive endeavour designed 
to help investigators address difficult problems. The goal 
of capstone projects is to inspire investigators and tackle 
difficult issues. Therefore, on December 12, 2019, a multi- 
disciplinary team was organized to improve the quality of 
services among ART users. The team includes clinical 
nurses, laboratory, pharmacy, medical doctors, and all 
department heads. All the team members were involved 
in searching for the root causes and developing strategies. 
A strategic problem-solving approach was used to define 
the problem, set an objective, conduct a root cause analy-
sis (using fishbone), generate alternative methods, com-
pare strategies, select a strategy, implement the system, 
and evaluate its impact on the problem.28

The team defined the problem as poor ART service 
quality and set objectives to increase service quality indi-
cators score from the current state to the national target 
within seven months after implementing the capstone pro-
ject. Next, the team spent five months conducting a root 
cause analysis, designing the best intervention, and imple-
menting the selected strategies. People-related factors, pro-
cess, policy-related factors, equipment, and supply-related 
factors were analyzed in the root cause analysis. Finally, 
based on the identified root causes, the team proposed all 
possible strategies.

To prioritize strategies, criteria were used, such as the 
cost, impact, time to implement, and the strategy’s feasi-
bility. Score 5 for the ideal strategy and score 1 for the 
least ideal strategy. Finally, rank was given based on the 
total score out of 20 for each strategy. Accordingly, pro-
viding training on ART for health-care workers in the ART 
unit, launching regular mentorship schedules, and availing 
necessary materials and supplies for ART service provi-
sion. Then, the team deployed the plan, do, study, and act 
(PDSA) cycle to determine whether a change leads to an 
improvement or not,29 which focuses on planning it, trying 
it, observing the results, and acting on what is learned.

Strategies and Activities
Introducing regular internal mentorship, availing supplies 
and medical devices, and providing ART refresher training 
for ART unit health-care providers were the selected stra-
tegies. A three-day ART training was given for clinicians 
working at the ART unit. The training was given by two 
general practitioners trained on ART. Preparing training 
materials from the national ART service guideline, invite 

trainers, book training hall, selecting training participants 
was done in advance. The other activities were, availing 
CD4 cartilage, supplies like co-trimoxazole, isoniazid, 
HIV test kit, preparing mentorship checklist.

Population and Sampling Procedures
All PLWHA clients who were ever enrolled in ART care at 
Bure Primary Hospital were the source population. In con-
trast, all PLWHA clients, who were currently on follow-up 
for anti-retroviral therapy at Bure Primary Hospital were 
considered the study population. All PLWHA clients who 
were currently on follow-up for anti-retroviral therapy and 
unable to communicate were excluded from the study.

The sample size was determined by using a single 
population proportion formula: n =z2 (1-p)/d2, Where n= 
the required sample size, Z = standardized normal distri-
bution value at the 95% CI, which is 1.96, P=50%, d = 
the margin of error, taken as 5%, substituting the value, in 
the formula, = 1.962* (0.5) (0.5) 0.052 =384. Even though 
the required sample size was 384, the number of ART 
clients currently on ART in Bure primary hospital was 
357. Therefore, all 357 PLWHA who were on ART were 
included in the sample size. Data was collected two times, 
ie, pre and post-intervention. Two data collectors were 
BSc nurses in their profession and trained in basic ART 
training but not working at ART clinic at the time of the 
data collection period.

Variables and Measurement
SERVQUAL is a multidimensional research instrument 
designed to measure service quality. The SERVQUAL 
captures respondents’ expectations and perceptions along 
the five dimensions of service quality. The five dimensions 
are tangible, reliability, responsiveness, assurance and 
empathy comparing four, five, four, four and five items, 
respectively.29,30 According to SERVQUAL Model, ser-
vice quality is calculated as the perception score minus the 
expectation score (Q = P-E). Thus, a positive gap score 
signifies the good quality of ART service, and negative gap 
scores show that service quality is perceived as poor.32 

Hence average gap scores of each SERVQAL dimension 
and the overall quality of ART service were computed as 
follows:

Tangibility (TA) – the appearance of physical facilities, 
equipment, and personnel of the hospital.30,31 Average gap 
score for tangible items = (TA1+TA2+TA3+TA4)/4. 
Reliability (RL) – the ability to perform the promised 
service dependably and accurately.30,31 Average gap 
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score for reliability items = (RL1+RL2+RL3+RL4+RL5)/5. 
Responsiveness (RN) – the willingness of employees to help 
customers and to provide prompt service.30,31 Average gaps 
score for responsiveness items = (RN1+RN2+RN3+RN4)/4. 
Assurance (AS) – the knowledge and courtesy of employees 
and their ability to convey trust and confidence for the 
client.30,31 Average gaps score for assurance items = (AS1 
+AS2+AS3+AS4)/4. Empathy (EM) – the provision of car-
ing, individualized attention to customers.31 Average gap 
score for empathy items = (EM1+EM2+EM3+EM4+EM5)/ 
5. OSQ – Overall service quality = (TA+RL+RN+AS 
+EM)/5.

Good adherence: if the adherent status of ARV clients 
is≥95%. That is, the percentage of missed dose is <2 doses 
of 30 doses or <3 doses of 60 doses according to ART 
national treatment guidelines. Viral load suppression: 
when the viral load of clients is <1000 copies/mL or 
when the viral RNA is undetectable by the test. Good 
ART service quality: the presence of positive gap scores 
when perception score minus expectation score. Poor ART 
service quality: the presence of negative gap scores when 
perception score minus expectation score.

Data Collection Tools and Procedures
A structured interview administered the questionnaire, and 
data extraction checklists were used. ART users’ charts 
and documents of registration book review were done to 
identify the service provided. Besides this, an exit inter-
view of ART users using SERVQUAL quality measure-
ment questionnaires was conducted to measure 
respondents’ expectation and perception of the quality of 
ART service. Previous studies confirmed the reliability and 
validity of the questionnaire.32 The principal investigator 
had provided one-day training for data collectors and 
supervisors on how to collect data. The principal investi-
gator and the supervisor evaluated the completeness of the 
collected data daily. To minimize data entry error, the 
collected data were entered using Epi data.

Data Processing and Analysis
Data were cleaned, coded, and entered using EPI data 
version 3.1 and exported to SPSS version 23 statistical 
for analysis. The data were analyzed using descriptive 
statistics, and the results were presented using textual 
narration, tables. Paired t-test was used for comparing 
the mean score indicators before and after the capstone 
project. To determine statistical significance, a 95% con-
fidence level or p-value <0.05 was used.

Results
Socio-Demographic Characteristics
A total of 357 ART users took part in the study before the 
capstone project with a response rate of 100% whereas, 
350 ART user took part in the study after the capstone 
project with a response rate of 98%. The mean age of the 
study participants was 39.61 years ± (11.73 SD). More 
than half of the respondents, 186 (53.1%), were females, 
and 134 (38.2%) were aged from 30 to 39 years. About 
203 (58%) participants were rural residents (Table 1).

Overall Compliance of HIV Clinical Care 
Practice Based on Selected Indicators
The overall clinical care practice among users was 67% in the 
before capstone project and 83.37% after the capstone project. 
Receiving first CD4 count was improved from 65% to 85.1% 

Table 1 Socio-Demographic Characteristics of Study Participants 
in Bure Primary Hospital, 2020

Variables Categories Frequency Percentage

Sex Male 164 46.9
Female 186 53.1

Age <18 11 3.1
18–29 54 15.4

30–39 134 38.2

40–49 73 20.9
≥ 50 75 22.4

Resident Rural 203 58
Urban 147 42

Religion Orthodox 327 93.4
Protestant 18 5.1

Muslim 5 1.5

Educational 

status

Unable to read and 

write

5 1.4

Read and write 124 35.4

Primary school 164 46.9

Secondary school 20 5.7
College and above 37 10.6

Occupation Government 

employed

97 27.7

Merchant 105 30
Farmer 109 31.1

Daily laborer 39 11.2

Marital status Married 178 50.9
Single 102 29.1
Divorced 52 14.9

Widowed 18 5.1
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(20.1% pre-post difference with 95% CI and at a p-value of 
0.001), CPT uptake 75% to 90.3% (15.3% pre-post difference 
with 95% CI and p-value of 0.002), viral load measurement at 
six months 78% to 89.75% (11.75% pre-post difference with 
95% CI at the p-value of 0.013), IPT uptake 62% to 71% 
(9.7% pre-post difference with 95% CI at a p-value of 0.004), 
screening for TB 90% to 97% (7% pre-post difference with 
95% CI at a p-value of 0.001) and reporting of good adher-
ence status 96.9% to 98.3% (1.4% pre-post difference with 
95% CI and at a p-value of 0.014) (Table 2).

Average Gap Scores of Participants 
Expectation and Perception
The tangibility, reliability, and assurance dimensions of the 
SERVQUAL model provided positive scores. On the 

contrary, the empathy and responsiveness dimensions 
showed negative values. Supplementary Table 1

Overall Scores of Participants 
Expectation and Perception
The overall score shows a positive value which indicates 
good quality ART service (Table 3).

Discussion
Based on the finding, the average compliance of clinical 
care practice indicators score improves from 67% to 
83.37% before and after the capstone project, respectively. 
Thus, even though the magnitude of change of compliance 
of clinical care practice score after the capstone project 
varies, there was a significant change in all clinical care 

Table 2 Output of Pre- and After Capstone Project Compliance of HIV Clinical Care Practice with National Guidelines Based on 
Chart Review Data at Bure Primary Hospital, Northwest, Ethiopia, 2020

Indicators Pre Capstone Project After Capstone Project Paired t- test P-value

N Frequency n (%) N Frequency n (%) The Pre-Post 
Difference with 
95% Cl

The proportion of patients who received their first- 

time CD4 count

54 35 (65%) 54 46 (85.1) 20.10 0.001*

The proportion of clients eligible for CPT who are on CPT 62 47 (75) 62 56 (90.3) 15.3 0.002*

The proportion of patients who had viral load 

measured at least once within 6 months

49 38 (78) 49 44 (89.8) 11.75 0.013*

The proportion of patients eligible for IPT who are on IPT 78 48 (62.0) 78 56 (71.7) 9.7 0.004*

The proportion of clients-initiated who ART within 

a week in the last 3 months

19 15 (78.9) 14 12 (85.7) 6.8 0.582

The proportion of PLHIV who diagnosed as 

undernourished and received therapeutic or 

supplementary food

25 7 (28.0) 25 17 (68.0) 40 0.008*

The proportion of clients traced back from the loss to 

follow up

5 0 (0.0) 5 3 (60.0) 60 0.07

The proportion of index cases tested for HIV 37 32 (86.5) 37 35 (94.5) 8 0.083

The proportion of ART clients who were screened for 

TB in the last visit

357 321 (90.0) 350 340 (97.0) 7 0.001*

The proportion of patients on ARV with at least 95% 

(good) reported adherence on the last visit

357 346 (96.9) 350 344 (98.3) 1.4 0.025*

The proportion of clients with viral load suppression 

(<1000 copies /mL)

357 268 (75.0) 350 267 (76.75) 1.75 0.014*

Average indicators score 67.0% 83.4% 16.37 0.073

Note: *Statistically significant value at p < 0.05.
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practice indicators score. This finding might show that the 
effect of the capstone project on the identified root causes 
was important to improve the quality of ART service. But 
there is no significant change in the initiation of ART 
within a week after the capstone project.

Receiving the first time, CD4 count improved from 
65% to 85.1% (20.1% increment). This post- 
interventional finding is greater than a study conducted 
in South Africa to know the uptake of CD4 count deter-
mination at public health facilities which is only 57% of 
people living with HIV had CD4 count done.18 Here, the 
difference might be due to the capstone project. According 
to this study finding, CPT intake among eligible is 
improved from 75% to 90.3%. On the other hand, a cross- 
sectional study conducted in Felege Hiwot referral hospital 
to evaluate HIV/AIDS clinical care quality showed that 
only 45.9% of patients eligible for co-trimoxazole prophy-
lactic therapy (CPT) were taking CPT.

In a study conducted in the Yangon Region of 
Myanmar, only 34% of PLWHIV received viral load test-
ing due to programmatic challenges in adhering to routine 
visceral leishmaniasis (VL) monitoring protocol.33 But in 
this particular capstone project study finding by the routine 
collection of samples and sending it for viral load testing, 
viral load measurement improves from the baseline of 
75% to 89.75%. Furthermore, in this before-after study, 
viral load suppression is almost the same (75% and 76.75) 
before and after capstone project periods, respectively. 
This finding contradicts the findings of the UNAIDS 
2014 report, which set performance targets for the elim-
ination of HIV by reaching 90% viral suppression among 
individuals who started treatment. Patient-related factors 
such as co-morbidities, incomplete medication adherence, 
missed clinic appointments, and interruption of or inter-
mittent access to ART, as well as ARV regimen-related 
factors such as adverse drug effects and suboptimal phar-
macokinetics, cause virological non-suppression in HIV 

patients.17 Even though preventive activities that enhance 
the quality of HIV care among PLWHA individuals enrol-
ling eligible clients in IPT are international strategies that 
are complemented by national guidelines, a study con-
ducted in health facilities of Addis Ababa showed that 
gab enrolling in IPT were observed.23 This finding is 
observed in this capstone project in which only 75% of 
eligible clients are enrolled in IPT.

ART initiation within a week improved from 78.9% to 
85.7%, showed a 6.8% increment after the capstone project. 
Based on this finding, early initiation is still a problem due to 
different reasons. However, this before-after study finding is 
similar to that of a study conducted in Tanzania and 
Mozambique.20 This similarity might be due to being similar 
in the socio-economic status of respondents.

By ensuring the availability of supplementary food, the 
percentage of receiving supplementary food improves 
from 28% to 68%, and by strengthening of lost follow- 
up tracing mechanism, three clients are traced back to their 
treatment out of 5 lost to follow-up patients who make the 
percentage of lost to follow up was 60%.

In this before-after study, the overall quality of ART 
service was measured in the design by capturing respon-
dents’ expectations and perceptions along the five dimen-
sions of service quality. In this case, there is the poor 
quality of ART service along empathy and responsiveness 
dimensions, evidenced by the negative gap score. In con-
trast, the gap score on tangibility, reliability, and assurance 
dimension is positive, indicating good quality of ART 
service according to the SERVQUAL model.32 In general, 
the overall ART service quality was computed to be 
a positive value. This shows that the presence of positive 
gap scores signifies higher service quality.

Limitation of the Study
This study used a pre-post study design, which has the merit 
of showing that the intervention has an impact on the 

Table 3 Summary of Average Gap Scores of SERVQAL Dimensions at Bure Primary Hospital, 2020

Dimensions Items Expectation (E) Perception (P) Gap Score (P-E)

Tangibility 4 5.769 5.795 0.026
Empathy 5 5.862 5.81 −0.17*

Responsiveness 4 5.7725 5.8125 −0.052*

Reliability 5 5.754 5.812 0.04
Assurance 4 5.695 5.705 0.01

Overall 22 5.7705 5.7869 0.0164

Note: *Shows no positive change after the capstone project.
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outcome; however, pre-post studies lack control over other 
confounders that are changing at the same time the interven-
tion is being implemented. Therefore, the changes attained 
in the service quality improvement during the study period 
cannot be entirely attributed to the specific intervention.

Conclusion
Ensuring regular internal mentorship, availing supplies, 
and providing refresher training has a significant effect 
on the quality of ART service. Thus, adhering to national 
guidelines and fulfilling the availability of the recom-
mended infrastructures helps to improve the quality of 
ART service. Therefore, the clinical care provider should 
adhere to national guidelines to keep the quality of ART 
service. In addition, the clinical care provided to PLWHA 
clients should regularly monitor through internal 
mentorship.
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