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ABSTRACT 
 
Background: The Acquired Immune – deficiency syndrome (AIDS) is a terminal illness caused by 
a retrovirus known as the Human Immune-deficiency virus (HIV). HIV/AIDS is a leading cause of 
death in sub-saharan Africa. Nigeria has the second largest HIV epidemic in the world and one of 
the highest rates of new infection in sub-Saharan Africa with 1.9 million people living HIV in 2018. 
Antiretroviral therapy (ART) has significantly reduced morbidity and mortality, prolonged life 
expectancy and improved quality of life among people living with HIV/AIDS infection (PLWHA). To 
be most effective ART requires a near perfect level of adherence. Poor adherence compromises 
treatment effectiveness, leading to treatment failure and development of drug resistance. Non-
adherence is also characterized by increased morbidity, mortality and great economic loss. 
This study assessed the effect of health education on factors influencing adherence to ART among 
PLWHAs in Enugu State.  
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Methodology: A health education intervention was carried out among 312 persons living with 
HIV/AIDS receiving ART in Enugu metropolis to improve their perception and adherence to 
antiretroviral therapy. 
A structured questionnaire was used to collect data from 312 people living with HIV/AIDS (156 each 
in the study and control groups), who were selected by multistage sampling. Subsequently, health 
education was conducted among the study group. Three months after this intervention its effects 
were assessed through a survey using the same structured questionnaires employed in the 
baseline survey.  
Results: Knowledge of supportive and limiting factors of adherence improved significantly among 
the study group than the controls post-intervention (P<0.001). The factors that facilitated adherence 
included follow-up visits, adequate information education/counseling and supportive relationships. 
The limiting factors were drug side-effects, forgetfulness, finance and travel time to clinic. 
Conclusion: Health education improved knowledge of supportive factors of ART adherence among 
PLWHAs in Enugu State, and this should be promoted. 
 

 
Keywords: Health education; supportive factors; limiting factors; adherence. 
 

1. INTRODUCTION 
 
HIV/AIDS continues to be a major global public 
health issue. Despite the improved 
understanding of the epidemiology of HIV/AIDS 
worldwide, the epidemic has continued to grow in 
Africa with disastrous consequences [1].

 

HIV/AIDS has reduced life expectancy deepened 
poverty, lessened labour productivity and eroded 
the capacity of government to provide essential 
services [1,2]. 
 
Findings from the 2019 National HIV/AIDS 
Indicator and Impact Survey (NAIIS) shows that 
Nigeria, Africa's most populous nation has an 
HIV prevalence of 1.4%. Enugu State has HIV 
prevalence of 2.0% [3,4]. 
 
The treatment and care of HIV-infected people 
requires comprehensive integration of patient-
centered medical and social services. Notable 
components of successful clinical care include 
early diagnosis, access to care, antiretroviral 
therapy, symptom control, treatment of 
opportunistic infections and end of life care [5]. 
The achievement of these objectives requires 
multisectoral and multidisciplinary teams that are 
cross-linked to provide a continuum of care that 
involves patients, their families, health-care 
providers, governmental and non-governmental 
organizations, and society at large [6].  
 
Several patient related factors may influence the 
choice and outcome of ART in resource-limited 
countries. In Nigeria, many patients may delay 
visiting a clinic until they present with advanced 
HIV disease because of stigma and absence of 
counseling and testing. Success with any 
medication depends not only on the intrinsic 

properties of the drugs, but also on the ability of 
the patient to take the medication [7]. 
 
A number of factors affect adherence. These 
include the patients’ belief systems regarding the 
etiology, as well as their knowledge of the 
management and treatment of HIV infection. 
Other factors include the social, emotional and 
financial status of the patient as well as the 
tolerability, dosing schedule and pill burden of 
the drug regimen. Active use of illicit drugs or 
alcohol, psychiatric disease and depression are 
also important factors promoting non-adherence. 
Young people and those with a disruptive social 
life are also likely to be non-adherent to ART. 
Several reports have observed a significant 
correlation between low pill burden and improved 
virological response [8,9].  
 
The potential for improved adherence is also 
maximized when clinicians develop long-term 
plans for treatment and are careful to select 
regimens that will avoid drug interactions and 
side effects. Prescribing regimens with low pill 
burdens, infrequent dosing, minimal toxicities, 
and no food interactions are all associated with 
optimal adherence [10]. 
 
Adherence to ART is key and vital for the 
successful management of HIV/AIDS infection. 
Adherence is the act of following a course of 
medication in exactly the manner it is prescribed 
[11]. 

 
Factors known to improve adherence include; 
provision of free medications, engagement of 
family members or treatment supporters in 
adherence education and provision of effective 
adherence counseling. Other factors known to 
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improve adherence include patients’ knowledge 
of the disease, low pill burden and less adverse 
effects, clinicians knowledge of the disease and 
continuous availability of drugs. Adherence has 
been shown to be the single most important 
factor in successful HIV therapy [12]. 
 
Factors associated with poor adherence include; 
poor patient-doctor relationship, high pill burden, 
forgetfulness and dementia. Other factors include 
depression, lack of patient education, drug 
toxicity, severity of illness, lack of social support, 
cost of treatment and distance from facility [13]. 
 
Other social influences on adherence are 
poverty, illiteracy, level of education and family 
support. It is imperative to provide the patient 
with basic knowledge about ARVs and HIV 
disease, and to stress the importance of 
adherence before initiating ART. To be most 
effective, HIV therapy requires a near perfect 
level of adherence; as non-adherence is 
characterized by increased morbidity and 
mortality [14]. 
  
This study assessed the effect of health 
education on factors influencing adherence to 
anti-retroviral therapy among PLWHAs in Enugu 
State Southeast Nigeria.   
 

2. MATERIALS AND METHODS 
 
Enugu State is one of the five states in the 
Southeast geopolitical zone of Nigeria. The State 
has seventeen local government areas and is 
bounded on the east by Ebonyi  State, in the 
West by Anambra State, the North by Kogi and 
Benue States and in the South by Abia State. 
The population of the State is about 3.32 million 
according to the 2006 national population 
census; with a growth rate of 2.83% [15]. The 
inhabitants are mainly of the Igbo tribe and are 
predominantly Christians. Most of the urban 
dwellers are civil servants, traders or artisans 
while rural dwellers are mainly farmers.   
 

The study was an intervention study involving a 
before and after comparison of the knowledge 
and ART adherence pattern of PLWHAs 
subjected to a 3-day intensive health education 
training and adherence counseling on ART with 
those not trained. A total of 312 patients 
participated in the study; 156 in the study group 
and 156 in the control group. A total of 4 
facilities, offering ART services were selected for 
this study; University of Nigeria Teaching 
Hospital, Enugu State University Teaching 

Hospital, Annunciation Specialist Hospital and 
Mother of Christ Specialist Hospital. Out of the 4 
selected ART hospitals in Enugu metropolis, 2 
served as the intervention centers while the other 
2 served as the control centers. The study 
centers also were located on the out sketch of 
Enugu metropolis while the control centers were 
at the heart of the town again limiting the 
possibility of cross-interference. 
 
A multistage sampling technique was applied. 
The sample size was proportionally allocated to 
the facilities based on the patient’s load. A 
systematic sampling technique was then used to 
select participants as they presented for their 
clinic visits using the clinic, attendance register. 
The questionnaire was pretested in a health 
facility which was not selected for the main study. 
Ambiguities or deficiencies in the study 
instruments were then revised.  
 
Quantitative data was collected using 
interviewer-administered semi-structured 
questionnaires. Responses were elicited on the 
socio-demographic characteristics, knowledge of 
HIV manifestations, benefits and side effects of 
ART, knowledge and practice of adherence to 
ART. 
 
The research was conducted in 3 phases. The 
first phase was a baseline data collection. The 
second phase was a 3-day intensive health 
education intervention on ART and adherence 
counseling which involved only the study group. 
The third phase was the post health education 
intervention evaluation which took place after 
three months of the intervention. The effects 
were assessed using the same interviewer-
administered questionnaires employed in the 
baseline study. However, at the end of the post-
intervention assessment, health education on 
HIV/AIDS transmission and adherence was 
provided to the control group. 
 
Data entry and analysis were done using 
statistical package for social sciences (SPSS) 
version 22. Frequency tables and cross-
tabulations were also generated. Descriptive 
statistics, frequencies, and proportions were 
derived for categorical variables.  Chi-square test 
of statistical significance and student t-test were 
used in the analysis. The level of statistical 
significance was set at a predetermined P-value 
of < 0.05.  

 
The questionnaires and data are available at the 
Community Medicine Department, Enugu State 
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University College of Medicine library and will be 
destroyed after 5 years. 
 

3. RESULTS 
 
A total of 312 people living with HIV/AIDS 
(PLWHA) were studied, one hundred and fifty six 
(156) each in the study and control groups. 
 

The age range of the respondents was 25-
44years. Majority of them were married and had 
secondary school education. The mean age of 
the group was 34.1 ± 6.5 years while that of the 
control group was 36.8 ± 9.6 years. Both the 
study and control groups at baseline were 

statistically comparable (P< 0.05) in marital 
status, religion and occupational characteristics. 
 

However the differences observed in the age 
structure, sex distribution and educational level 
between the study and control groups at baseline 
were statistically significant (P<0.05); Table 1. 
 
Table 2 shows the respondents knowledge of the 
nature of HIV/AIDS disease at baseline and post 
intervention. At baseline, over 80% of the study 
and control groups identified AIDS as a serious 
disease, that persons with HIV can still live active 
life and demonstrated the need for routine HIV 
screening during pregnancy. This was not 

 

Table 1. Socio-demographic characteristics of the respondents at baseline 
 

Characteristics Study group 
n = 156, N (%) 

Control group 
n = 156, N (%) 

χ
2
 P-Value 

Age     
Mean ± SD 34.1±6.5 36.8±9.6 0.063*             0.950 
Age in groups     
15 – 19 0(0.0) 3(1.9) 6.542 0.001 
20 – 24 1(0.6) 7(4.5)   
25 – 29 33(212) 24(15.4)   
30 – 34 51(32.7) 40(25.6)   
35 – 39 40(25.6) 29(18.6)   
40 – 44 22(14.1) 17(10.9)   
45 – 49 7(4.5) 9(5.8)   
50 – 54 0(0.0) 16(10.3)   
55 – 60 0(0.0) 11(7.0)   
60 & above 2(1.3) 0(0.0)   
Sex     
Male 
Female 

33(21.2) 
123(78.9) 

57(36.5) 
99(63.5) 

8.99 0.003 

Marital status     
Single 
Married 
Widowed 
Divorced 

40(25.6) 
88(56.4) 
17(10.9) 
11(7.1) 

59(37.8) 
71(45.5) 
20(12.8) 
6(3.8) 

0.195 0.846 

Educational level     
Primary 
Secondary 
Post secondary 
No formal education 

19(12.2) 
68(43.6) 
67(42.9) 
2(1.3) 

24(15.4) 
69(44.2) 
56(35.9) 
7(4.5) 

4.942 0.001 

Religion     
Anglican 
Catholic 
Pentecostal 
Others 

51(32.7) 
48(30.8) 
43(27.6) 
14(8.9) 

14(9.0) 
102(65.4) 
34(21.8) 
6(3.8) 

1.298 0.206 

Occupation     
Civil servants 
Trader/Business 
Farmers 
Artisan 

49(31.4) 
39(25.0) 
14(9.0) 
54(34.6) 

56(35.9) 
41(26.3) 
8(5.1) 
51(32.7) 

1.268 0.206 

Source: Reference Igweagu et al. [28] 
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Table 2. Respondents’ knowledge of the nature of HIV/AIDS disease at baseline and post 
intervention 

 

Knowledge Baseline Post Intervention 

N = 156 X
2
 P N = 156 X

2
 P 

 Study b/f 
(%) 

Control 
b/f (%) 

  Study after 
(%) 

Control after 
b/f (%) 

  

AID is a serious 
disease 

136(87.2) 139(89.1) 0.28 0.599 156(100.0) 140(89.7) 16.86 <0.001 

Drugs available 
for treatment of 
people with HIV 

88(56.4) 70(44.9) 4.15 0.042 154(98.7) 65(41.7) 121.34 <0.001 

If a person is 
HIV positive, he 
has AIDS 

46(29.5) 43(27.6) 0.14 0.707 24(15.4) 46(29.5) 8.91 0.003 

All antenatal 
patients should 
be routinely 
tested for HIV 

125(80.1) 131(84.0) 0.78 0.376 152(97.4) 120(76.9) 29.36 <0.001 

HIV person can 
still live 
active/fulfilling 
life 

147(94.7) 150(96.2) 0.427 0.427 156(100.0) 144(92.3) 12.48 <0.001 

Source: Reference Igweagu et al. [28]  
 

Table 3. Factors influencing adherence to ART among the respondents 
  

Factors identified  Pre-intervention (N=156) Post-intervention (N = 156) 

Study 
(%) 

Control   
(%) 

X
2
 P-

value 
Study 
(%) 

Control 
(%) 

X
2
 P-

value 
Supportive factors         
Adherence Counseling 
Effectiveness of ART 
Persons willingness  
Membership of support 
group  

20(12.8) 
34(21.8) 
23(14.8) 
13(8.3) 

 

23(14.7) 
30(19.2) 
6(3.8) 
19(12.2) 

 

13.56 
0.315 
10.99 
1.25 

 

0.001 
0.576 
0.001 
0.263 

 

9(5.8) 
8(5.2) 
6(3.8) 
6(3.8) 

 

20(12.8) 
33(21.2) 
30(19.2) 
23(14.7) 

 

4.60 
17.50 
18.09 
10.99 

 

0.032 
0.001 
0.001 
0.001 

 
Limiting factors         
Long waiting period  
Dislike taken drugs  
Quantity/Number of 
ART regimen  
Fear of drug side 
effects  
Forgetfulness  
Finance  
Travel time/distance to 
Clinic  

33(21.2) 
59(37.8) 
36(23.1) 
 
17(10.9) 
 
28(17.9) 
10(6.4) 
8(5.8) 

29(18.6) 
57(36.5) 
43(21.8) 
 
18(11.5) 
 
26(26.5) 
9(5.8) 
11(7.1) 

0.322 
0.055 
0.831 
 
0.032 
 
0.090 
0.056 
0.504 

0.570 
0.815 
0.362 
 
0.858 
 
0.765 
0.813 
0.478 

6(3.8) 
5(3.2) 
12(7.7) 
 
8(5.1) 
 
5(3.2) 
9(5.8) 
1(0.6) 

31(19.9) 
59(37.8) 
29(18.6) 
 
16(10.3) 
 
27(25.6) 
10(9.4) 
12(7.7) 

19.165 
57.321 
8.115 
 
2.889 
 
16.854 
0.056 
9.712 

0.001 
0.001 
0.004 
 
0.089 
 
0.001 
0.813 
0.002 

 

statistically significant. However, knowledge of 
availability of drugs for HIV treatment was 
statistically significant among PLHWA in study 
group than those in the control group at baseline 
(P=0.042). 
 
Post-intervention, there was increased 
knowledge of the nature of HIV/AIDS disease 
among the study when compared with the control 

group.  The difference in knowledge among all 
variables was statistically significant.  
 
Table 3 displays the factors influencing 
adherence to ART among the respondents. 
 
At baseline, most of the respondents in both 
study and control groups identified counseling, 
effectiveness of ART and positive altitude to ART 
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as factors supporting adherence to ART. Post-
intervention, knowledge of the supportive factors 
of adherence improved significantly in the study 
group (P<0.001) unlike the control group. 
 

Table 4 displays the intra group comparism of 
the factors influencing adherence to ART among 
the respondents before and after intervention. 
 

The study group demonstrated a statistically 
significant difference (P<0.05) in the knowledge 
of supportive and limiting factors influencing 
adherence after the intervention; unlike the 
control group with no difference in knowledge. 
 

4. DISCUSSION 
 

At baseline the study and control groups differed 
in their mean age, educational level and sex 
distribution. The most frequent age range in the 
study group was 25 years - 44years 
corresponding to the sexually active age groups 
mostly affected by HIV/AIDS. 
 

The female respondents largely out-numbered 
the male respondents. This finding is in line with 
the WHO survey study which showed that 
HIV/AIDS infection among females in sub-sahara 
Africa out-numbered that of males, where the 
national prevalence values are estimated using 
women on antenatal clinic [15,16]. The finding 

may also be an indication that women are 
assessing ART services more than men and are 
becoming more open about the disease than 
men [17]. The study group improved significantly 
in their knowledge and awareness of nature of 
HIV/AIDS post-intervention unlike the control 
group. This could be because the study group 
received intensive health education intervention 
on the nature of HIV/AIDS disease, ART and 
adherence counseling unlike the control group. 
This is similar to previous findings where there 
was higher knowledge in the group that received 
health education before commencement of 
treatment [18,19]. 
 
The factors identified by both the study and 
control groups that supported their adherence to 
ARV drugs pre-intervention were attendance at 
counseling sessions, effectiveness of ART, 
willingness to take ART drug and membership of 
HIV/AIDS support group. The group also 
identified long hospital waiting period, 
unwillingness to take ARV drug, multiple ARV 
drugs, side effects, forgetfulness, finance and 
travel time to clinic as the limiting factors to their 
adherence to therapy [20]. There was no 
statistically significant difference (P>0.05) in the 
identified factors between the study and the 
control groups pre-intervention. The finding of 
this study supports previous study where 

 
Table 4. Intra group comparison of the factors influencing adherence to ART among the 

respondents before and after intervention 
  

Factors identified  Study group (N=156) Control group (N = 156) 

Study b/f 
(%) 

Study 
after  
(%) 

X2 P-
value 

Control 
b/f   (%) 

Control 
after (%) 

X2 P-
value 
 

Supportive factors         

Adherence Counseling 
Effectiveness of ART 
Willingness to take 
ARV drug  
Membership of support 
group  

20(12.8) 
34(21.8) 
 
23(14.8) 
13(8.3) 
 

9(5.8) 
8(5.2) 
 
6(3.8) 
6(3.8) 
 

4.06 
18.60 
 
10.99 
2.75 
 

0.032 
0.001 
 
0.001 
0.09 
 

23(14.7) 
30(19.2) 
 
6(3.8) 
19(12.2) 
 

20(12.8) 
33(21.2) 
 
30(19.2) 
19(12.2) 
 

0.24 
0.18 
 
18.09 
0.44 
 

0.622 
0.672 
 
0.001 
0.507 
 

Limiting Factors         
Long waiting period  
Dislike taken drugs  
Quantity/Number of 
ART regimen  
Fear of drug side 
effects  
Forgetfulness  
Finance  
Travel time/distance to 
Clinic  

33(21.2) 
59(37.8) 
36(23.1) 
 
17(10.9) 
 
28(17.9) 
10(6.4) 
8(5.8) 

6(3.8) 
5(3.2) 
12(7.7) 
 
8(5.12) 
 
5(3.2) 
9(5.8) 
1(0.6) 

21.363 
57.321 
14.184 
 
3.522 
 
17.926 
0.056 
5.606 

0.001 
0.001 
0.001 
 
0.061 
 
0.001 
0.813 
0.018 

29(18.6) 
57(36.5) 
43(21.8) 
 
18(11.5) 
 
25(265) 
9(5.8) 
11(7.1) 

31(19.9) 
59(37.8) 
29(18.6) 
 
16(10.3) 
 
27(25.6) 
10(9.4) 
12(7.7) 

0.083 
0.055 
3.539 
 
0.132 
 
0.023 
0.056 
0.047 

0.774 
0.815 
0.060 
 
0.716 
 
0.880 
0.813 
0.828 
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adherence health education, membership of a 
support group, fixed drug combinations and less 
adverse effects were found to improve 
adherence [21,22,23]. The factors found to limit 
adherence to ARV drug pre-intervention were 
less contributory in the study group post-
intervention as fewer than 5% of the respondents 
presented them as reasons for non-adherence. 
Health education on the importance of 
adherence to ART drugs may have made most of 
the study group respondents to adhere to their 
drugs. There was statistically significant 
difference (P<0.05) on the influence of the 
factors to adherence among the study group 
post-intervention. The limiting factors had a 
greater effect on the control group than the study 
group. This difference again may be due to the 
health education intervention received by the 
study group. Other research studies have 
similarly reported these factors as among those 
limiting adherence to ART [24,25,26]. 
 

The major source of adherence support identified 
by the respondents in this study is the doctor or 
primary physician. Studies have shown that 
involvement of relatives, friends, pastors, peer 
groups, the family and community members in 
educating and supporting the patients are 
beneficial in improving and maintaining 
adherence [27].  
 

5. CONCLUSION AND RECOMMENDA-
TIONS 

 

This study has demonstrated that health 
education on HIV/AIDS disease and its 
management improved knowledge of supportive 
factors of ART adherence among PLWHAs in 
Enugu state, Nigeria. 
 

It is therefore recommended that all persons 
living with HIV/AIDS receive regular health 
education, and that relatives and friends are 
involved in patient’s treatment. 
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