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INTRODUCTION

Since the discovery of the first case of acquired 
immunodeficiency syndrome (AIDS) in Nigeria in 

1986, the human immunodeficiency virus/AIDS (HIV/
AIDS) prevalence rate initially rose from 1.8% in 1988 
to peak at 5.8% in 2005, but thereafter there has been 
a consistent decline in prevalence since then to 4.1% 
in 2010.[1] As at 2011, a total of 3.1 million people are 
living HIV/AIDS in the country, with about 1.5 million 

of them requiring anti‑retroviral therapy (ART).[2] 
HIV/AIDS pandemic has far‑reaching, health, social, 
political, cultural and economic implications which 
no doubt impacts negatively on the development 
of countries affected by it. These include increased 
mortality and morbidity, reduced life expectancy, 
increased poverty due to loss of family income for 
food, shelter, clothing and education, increased cost 
of health care, increased pressure on health resources, 
disruption of family and social structures, workforce 
depletion and reduced productivity.[3‑5]

Few years ago someone living with HIV/AIDS 
had little hope of survival. HIV infection brought 
a steady inexorable decline towards the complete 
destruction of the immune system and death. 
However, the advent of antiretrovirals (ARVs) has 
brought about a significant change in the perception 
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ABSTRACT
Introduction: This study was carried out among people living with human immunodeficiency virus/acquired immunodeficiency 
syndrome (HIV/AIDS) receiving antiretroviral therapy (ART) in a tertiary health facility in Nigeria and it is aimed at determining 
practice of adherence among these patients. Materials and Methods: A total of 282 HIV positive patients receiving ART in 
Nnamdi Azikiwe University Teaching Hospital, Nnewi were selected by systematic random sampling technique and using a 
semi‑structured, interviewer administered questionnaire, responses were elicited from them on knowledge and perception of 
ART and adherence. Practice of adherence was determined by self‑report. Findings were analyzed using Statistical Package 
for the Social Sciences version 17 (IBM Corp, Chicago Illinois, USA). Results: Most of the respondents were females (66.3%) 
and their mean age of the respondents was 36.63 ± 8.56 years. Most of the respondents have good knowledge of ART and 
adherence, even though most of them (64.2%) thought that ART cures HIV/AIDS. Most patients still considered HIV/AIDS as 
a serious illness (78.0%). Only about half of them (50.7%) were of the opinion that ART reduces the risk of HIV transmission. 
However, the general perception of adherence was good. The mean level of adherence was 97.8%, however, about 86% of 
them attained optimal adherence level. Conclusion: The study revealed fairly good knowledge and perception of ART and 
adherence among the patients. The level of ART adherence was also high; however there is a need to address some gaps in 
knowledge identified as part of measures aimed at improving adherence in the long run.
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of HIV/AIDS.[6] Although, they cannot cure HIV/
AIDS, ARVs have dramatically reduced mortality and 
morbidity, prolonged lives and improved quality of 
life of many people living with HIV/AIDS (PLHIV/
AIDS).[6‑8] In most countries world‑wide including 
Nigeria, the numbers of new AIDS diagnosis and 
deaths have fallen substantially during the past few 
years. The trend is primarily due to increased use of 
potent anti‑HIV drugs.[9] The goal of therapy is full 
suppression of viral replication below the detectable 
level by the most sensitive assay available, increase 
in CD4 cell count and improvement in quality of 
life. There have been also associated immunological 
restorations, a slowing of disease progression, durable 
therapeutic responses, improvement in quality of 
life and prevention of emergence of drug resistance. 
However, one major limitation of the current available 
therapies is incomplete normalization of the immune 
system and complete eradication of the virus are 
unlikely. The persistence of latent HIV is particularly 
problematic and suggests lifelong treatment may be 
necessary.[10]

Adherence to medication is a significant determinant 
of the outcome ART therapy and has been defined as 
the extent to which a person currently takes prescribed 
medication.[11,12] Non‑adherence or poor adherence 
to medication is often characterized by increased 
morbidity, premature death and economic loss. 
Furthermore, it results in rapid disease progression, 
development of complications, low quality of life 
and increase the cost of care both direct and indirect, 
increased risk of treatment failure, emergence of drug 
resistance, loss of therapeutic options which threatens 
already achieved success in HIV control. Adherence 
to highly active ART medication invariably results in 
improved individual (patient’s) well‑being, reduced 
cost of care, increased patient’s safety, reduced risk of 
HIV transmission and strengthens the health system.[12] 
Adherence rate of less than 95% have been found to 
be associated with in poor treatment outcome and 
studies have reported satisfactory ART adherence 
among HIV positive patients in sub Saharan Africa.[13] 
Nigeria launched a nationwide ART program in 2002 
as part of World Health Organization “3 × 5” initiative, 
with  initial funding by the Federal Government. In 
2005, the ART program was scaled up with funding 
from President’s Emergency Plan for AIDS Relief 
Program. The resulted in rapid expansion of ART 
services through the establishment of additional ART 
centers and increased capacity of care providers to 

treat HIV/AIDS resulting in increased access to ART. 
Despite increasing access to ART services in Nigeria 
not many studies have been done to ascertain the 
level of adherence in most of the centers. Also, it has 
been reported that increased access to ART do not 
always result in satisfactory level of adherence.[13] This 
study therefore is aimed at determining perception 
and practice of adherence among patients on ART at 
Nnamdi Azikiwe University Teaching Hospital, Nnewi.

MATERIALS AND METHODS

This was a cross‑sectional descriptive study, carried 
out in Nnamdi Azikiwe University Teaching Hospital, 
Nnewi. The center provides comprehensive ART 
services and these services are provided by an 
integrated multidisciplinary team drawn from 
Medicine, Hematology, Community Medicine, 
Obstetrics and Gynecology, Counselors, Social Welfare, 
Nursing, Pharmacy and Laboratory services. The 
center was one of the first ART sites established by 
Federal Government of Nigeria in mid‑2002. Being 
the first ART center in south east Nigeria, it receives 
clients from Anambra State and other adjoining states. 
In addition patients from other parts of the country and 
beyond who often visit the state for business activities 
also utilize the ART services. The study was carried out 
between March, 2006 and January, 2007, as at which 
about 3000 patients were assessing ART services.

Sample size was based on the expected proportion of 
adherence to ART among PLHIV based on a previous 
study,[14] with relative precision of 5% and confidence 
interval of 95%. The initial calculated sample size 
was 255, but after adjusting for 90% response rate the 
estimated sample became 285.

However, a total of 282 patients aged ≥18 years, who 
had received ART for at least 3 months and who were 
on the first line regimen (two nucleoside reverse 
transcriptase inhibitor and one non‑nucleoside reverse 
transcriptase inhibitor) only were selected using 
systematic random sampling method. From the list 
of patients attending the ARV Clinic obtained from 
Medical Records Department and based on average 
daily clinic attendance of 100 patients/day a total of 
20 eligible patients were recruited per clinic day using 
systematic random sampling method using a sampling 
fraction of 1:5. The first patient was randomly selected; 
thereafter every other fifth eligible patient was selected 
each until the sample size was completed.
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Using a pre‑tested, interviewer‑administered, 
semi‑structured questionnaire data was collected 
from patients with the aid of five trained research 
assistants and responses were elicited from them 
on socio‑demographic characteristics, knowledge of 
ART, perception of HIV/AIDS and ART and barriers 
to adherence. Medication adherence was measured 
using the self‑report method, whereas adherence rate 
was calculated using the formula:

Adherence
Number of pills (doses) taken 1

Number of p
(%)

%
=

× 00
iills (doses prescribed

or supposed to be taken) 15 16[ , ]

W h e r e  n u m b e r  p i l l s  t a k e n  =  n u m b e r  o f 
pil ls  prescribed – number of  pil ls  missed 
over 1 month‑period.

Data collected were analyzed using Statistical Package 
for the Social Sciences version 17, relevant means 
and standard deviations were calculated and test 
of significance were carried out using Chi‑square 
test and (P ≤ 0.05) was assumed to be statistically 
significant.

RESULTS

Of the 282 HIV‑positive persons studied 187 (66.3%) 
were females, while the remainder (33.7%) was males. 
The mean age of the respondents was 36.6 ± 8.6 years, 
with age group 30‑39 years accounting for 44% of all 
the patients studied.

Majority (43.6%) of them were married, females 
53 (43.1%) and males 70 (56.9%). 216 patients (76.6%) 
resided within the state, those from the neighboring 
states accounted for about 16% and the remainder 
was resident in other parts of the country and 
beyond [Table 1].

Table 2 shows that 74.8% of them knew that ART is 
a life‑long treatment and 160 (56.7%) knew that ART 
reduces the risk of HIV transmission. While about 
one‑fifth (21.6%) of them thought that ART cures AIDS. 
On the other hand, their knowledge of adherence was 
quite high, as more than 90% knew that it is taking your 
drug as agreed with your doctor and poor adherence 
could lead to worsening of disease condition.

As shown in Table 3 majority of people living with 
HIV/AIDS (78%) perceive HIV/AIDS as a serious 
illness and 44.7% of believe it is punishment from 
God. About 90% of them believe that individual on 

ART can live as long non‑HIV‑infected individuals. 
About half of them believe that ART reduces the risk 
of HIV transmission while 76% of felt that ART is 
safe to be taken for life. In general, their perception 
of adherence is good, as (94.4%) believe that it 
determines the success of ART, 97% thought that all 
patients commencing ART should be counseled and 
81.6% thought that non‑adherent individuals are at 
risk of dying.

Table 4 shows pattern of ART medication adherence 
among the patients. 185 patients (65.6%) had 100% 

Table 1: Socio-demographic characteristics of 
the respondents
Socio-demographic 
characteristics

Male 
N=95 (%)

Female 
N=187(%)

χ2 P value

Age (in years)
20‑24 2 (11.1) 16 (88.9) 29.58 0.000, 

df=0.0625‑29 3 (7.1) 39 (92.9)
30‑34 18 (27.3) 47 (72.7)
35‑39 28 (48.3) 30 (51.7)
40‑44 17 (40.5) 25 (59.5)
45‑49 12 (48.0) 13 (52.0)
≥3 15 (48.4) 17 (51.6)

Marital status
Never married 26 (32.5) 54 (67.5) 11.3 0.052, 

df=2Married 53 (43.1) 70 (56.9)
Widowed/separated 16 (21.4) 61 (78.6)

Educational status
No formal education 1 (12.5) 7 (87.5) 21.75 0.05, 

df=2
Primary 50 (51.5) 47 (48.5)
Secondary 38 (29.9) 89 (70.1)
Tertiary 6 (12.0) 44 (88.0)

Table 2: Respondent’s knowledge of ART and 
adherence
Knowledge Yes No Don’t 

know
n % n % n %

Knowledge of ART
ART

Is a life‑long treatment 211 74.8 17 6.0 54 19.2
Reduces risk of HIV 
transmission

160 56.7 53 18.8 69 24.5

Provides cure for HIV 61 21.6 181 64.2 40 14.2
Knowledge of adherence

Adherence
Is taking drugs as agreed 
with doctor

274 97.2 2 0.7 6 2.1

Poor adherence leads to 
rapid disease progression

260 92.2 6 2.1 16 5.7

Excessive alcohol intake 
affects adherence

258 91.5 10 3.5 14 5.0

ART: Anti-retroviral therapy, HIV: Human immunodeficiency
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adherence rate in the last 1 month; however among 
those that have missed their medication 12.8% had 
98.3% adherence rate, while 10.3% had an adherence 
rate of 86.6% adherence rate. Most of them (85.8%) 
attained optimal adherence rate of e95%. In general, the 
mean adherence rate among the patients was 97.9%. 
A total of 97 (34.4%) patients missed their medication 
at least once in the last 1 month. Reasons given for 
missing their medication included; traveled (26%), 
forgot (21.9%), ran out of medication (21.9%), not able 
to pay (9.4%), drug reactions and work demands 4.2% 
respectively. In addition 92 (32.6%) of them used local 
medication prior to commencement of ART, while 
8 (2.9%) continued despite being on ART.

DISCUSSIONS

Most of the patients were in reproductive age group 
which no doubt coincides with the group most 
commonly infected with HIV/AIDS. There was also 
disproportionate infection and affectation of women 
by HIV/AIDS as has been previously reported 

in earlier studies. They accounted for 65% of the 
patients studied, as well as the majority of those who 
have lost their marital relationship either by death 
or separation of spouses.[13,14] A relatively greater 
proportion of females accessing ART may also, be 
a reflection of differential health seeking behavior 
of the two sexes, especially in a traditional African 
setting where women are known to have better care 
seeking behavior than men.[15] Although, most of the 
patients were resident in the state, about 25% came 
from outside the state to access ART. Stigma and 
discrimination is one of the reasons why some HIV 
positive patients prefer to access care in localities far 
from their place of residence, they will not want those 
close to them to be aware of their sero‑status.

Our study revealed high knowledge of ART and 
adherence among PLHIV assessing care in this facility. 
Less than 60% of them knew that ART reduces the 
risk of HIV transmission. This is significant since it 
provides an opportunity for increasing uptake of 
prevention of mother‑to‑child transmission. However, 
misconception of ART is still common among them, as 
21% of PLHIV thought that it is a cure for HIV/AIDS. 
A study in Soweto, South Africa also reported high 
knowledge of HIV/AIDS, ART and adherence among 
PLHIV.[17]

Most of the patients in our study still perceived HIV/
AIDS as a serious illness, despite being on ARVs. About 
44% of the respondents were of the opinion that the 

Table 4: Adherence to medication among 
respondents in the last 1 month
Number of doses missed 
in the last 1 month

N=282 % Rate of 
adherence %

Missed once in 3 days 29 10.3 86.6
Missed once in a week 11 3.9 93.3
Missed once in 2 weeks 21 7.4 96.7
Missed once in a month 36 12.8 98.3
Never missed 185 65.6 100

Table 3: Respondent’s perception of AIDS, ART and adherence
Perception Yes No Don’t know

n (%) n % n %
Perception of AIDS

Do you perceive
AIDS as a serious illness 220 78.0 60 21.3 2 0.7
AIDS as a punishment from god 126 44.7 124 44.0 32 11.3

Perception of ART
Do you think that

PLWHA’s on ART can live as long as any other 
person

256 90.8 13 4.6 13 4.6

Reduces risk of HIV transmission 143 50.7 96 34.0 43 15.3
ART is safe to be taken for life 216 76.6 36 12.8 30 10.6
Current ART regimen is simple 243 86.2 24 8.5 15 5.3

Perception of adherence
Adherence determines the success of ART 266 94.4 10 3.5 6 2.1
Adherence counseling should be offered to every 
patient before starting ART

273 96.8 5 1.7 4 1.4

You are at risk of dying from HIV if you do not 
adhere to medication

230 81.6 43 15.4 9 3.2

ART: Anti-retroviral therapy, AIDS: Acquired immunodeficiency syndrome, HIV: Human immunodeficiency, PLWHA: People living with HIV/AIDS
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disease is a punishment from God for sin. Even though 
elsewhere increasing availability of ARVs is one of the 
factors changing perception of the seriousness of HIV/
AIDS, as community members no longer regard the 
illness as a big threat.[6] In general, their perception of 
ART with respect to its benefits, safety and efficacy was 
good and most patients believed that benefits of ART 
can only be attained through adherence to medication. 
Knowledge of adherence is high (>90%) and perception 
of ART adherence was good. The study attempts to 
highlight that most patients on ART in this facility 
understood the benefits and implications of adherence 
and non‑adherence to medication respectively. 
An earlier study in Benin City had reported good 
knowledge of adherence and its importance among 
patients using ARVs.[18]

About 35% of the patients had at one time or the other 
missed their medication in the preceding month for a 
number of reasons, this differs considerably from the 
study in Kano and Enugu,[14,19] where 77% and 75% 
respectively were found not to be fully adherent to 
their medications. The mean adherence rate of all the 
patients was 97.9% and is significantly higher than 
73.8% reported in Benin City, Nigeria.[18] Prevalence 
of optimum adherence among the study population 
was 85% and is higher compared to the findings of 
study in Botswana (54%).[20] Although, the level of ART 
adherence reported among patients in our study is 
quite commendable, yet there is a need for sustained 
improvement to ensure the optimization of benefits 
ART. This finding further buttresses the argument 
that the earlier fear of non‑adherence in sub‑Sahara 
Africans is unfounded. Some factors responsible for 
the high adherence level reported in our study include 
provision of free ART services, quality ART adherence 
counseling and general improvement in quality of 
HIV services.

For patients who missed their medications, 
reasons given include; traveled out of town (26%), 
forgot (21.1%), ran out of medication (21.1%) 
not able to pay for ancillary HIV services (9.4%), 
drug reaction (4.2%), work demands (4.2%) and 
others (12.5%). Some of the reasons mentioned are 
patient‑related, while others are health system‑related 
and are not different from reasons reported in previous 
studies done elsewhere.[21‑23] Knowledge of factors that 
influence adherence is important in the development of 
interventions to improve adherence.[24] Patient‑related 
factors could be addressed during follow‑up 

counseling services. Health‑system‑related factors 
on the hand could be addressed by strengthening 
monitoring and evaluation and by adopting quality 
assurance and improvement measures. These are 
necessary for ensuring the sustenance of the high level 
of adherence observed among these patients on ART.

Our study had some limitations. Adherence to ART 
medication was assessed through self‑reporting 
adherence questionnaire rather than using other 
more objective measures such as electronic pills 
count, medication events monitoring system, viral 
load estimation and CD4 cell count. These measures 
could not be used because our study was a cross 
sectional study. Secondly, the operational definition 
for the purpose of this study is limited in scope and 
did not take into consideration adherence as it relates 
to timing and relationship to food.

Also, the study did not explore further, factors 
influencing adherence and non‑adherence to 
ART among the patients, neither did it assess the 
relationship between knowledge and perception of 
ART and adherence and adherence level.

CONCLUSION

It is should be noted that self‑report assessment of 
medication adherence has often shown very high level 
of adherence compared to adherence measured by 
other means such as pill counts, pharmacy records and 
electronic monitoring. Considering the high burden 
of HIV/AIDS in the country/and sub Saharan Africa 
there is a need to sustain the high level of adherence 
already attained so as to maintain the success of HIV 
program attained over the years. To achieve this, 
measures should be taken to identify systematic ways 
of addressing factors responsible for non‑adherence 
identified in this study and in other studies.
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