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Abstract 

The impact of HIV in the world especially in sub-Saharan Africa has led to an extraordinary global 

effort to ensure adherence to antiretroviral (ARV) therapy to treat the disease in every country where 

HIV is a threat including Nigeria. However, starting patients on ARVs without ensuring full adherence 

through an adequate support system is likely to lead to treatment failure and the emergence of drug‐

resistant virus which can be transmitted to other. Factors influencing adherence to medication are both 

patients and service provider related. A descriptive, cross sectional study using a systematic sampling 

technique to select 473 young women and adolescent living with HIV in North central ART clinics in 

Nigeria. 77% of respondents have been on ARV regimen in the last 3 years. About 82% had good 

knowledge of medication adherence while 18% do not understand what adherence to medication means. 

Most (79%) of HIV patient’s adequate adherence to ART while others (13%) usually had stopped taking 

their medication when they feel better about their health. The commonest source of information about 

medication adherence to ARV was through the adherence counselor at during ART clinics (77%). Sixty 

percent of the respondents agreed that adherence to ARV medication helps in improving standard of 

living Factors that hindered effective adherence to treatment included poor providers’ attitude (28%) 

and forgetfulness to take their medication and pill burden (25%). Respondents who did not adhere to 

treatment were less likely to subsequently adhere to ARV medication (OR= 0.258, 95%CI= 0.1-0.5). 

Use of treatment supporters was the major determinant of medication adherence (OR = 4.2, 95%CI = 

1.4-7.2). Majority of the respondents are knowledgeable about medication adherence. 
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Introduction 

The human immunodeficiency virus (HIV) continues to take a tremendous toll on human health, with 

37 million people infected and 1.2 million deaths worldwide in 2014. In sub-Saharan Africa, where the 

HIV epidemic has been most devastating, more than 25 million people are HIV-infected, about 70 

percent of the global total (UNAIDS, 2015). 

The overwhelming impact of HIV in the world especially in sub-Saharan Africa has led to an 

extraordinary global effort to ensure access to antiretroviral (ARV) therapy to treat the disease in every 

country where HIV is a threat including Nigeria. While the World Health Organization (WHO) goal of 

ensuring access to antiretroviral treatment (ART) for 3 million people by end of 2008 was not achieved, 

it continues to take a tremendous toll on human health, with 37 million people infected and 1.2 million 

deaths worldwide (UNAIDS, 2014). In sub-Saharan Africa, where the HIV epidemic has been most 

devastating, more than 25 million people are HIV-infected, about 70 percent of the global 

total(UNAIDS, 2015). 
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The roll-out of ARVs in many resource poor countries has been a remarkable expression of 

international solidarity. However, starting patients on ARVs without ensuring full adherence through 

an adequate support system is likely to lead to treatment failure and the emergence of drug‐resistant 

virus which can be transmitted to others. Drug‐resistance is a potentially major threat to achieving 

universal access as it could mean that more and more people have to switch to second‐line ARVs, which 

are more expensive and more difficult to use thereby increasing programme costs which will reduce the 

total number of people with access to treatment. 

With the high number of deaths, AIDS is likely to pose significant human resources challenge to the 

country. With the epidemic picture, which shows urban and young population having higher sero-

prevalence, it is likely that the disease will disproportionately affect young professionals. It is of utmost 

concern to know that its impact will be felt in every area of human endeavour, including the educational, 

health, faith-based organizations, agricultural and defense sectors, among others (National policy for 

HIV and AIDS, 2009). 

Anti-Retroviral Therapy (ART) has improved the quality of life of Human immunodeficiency virus 

(HIV) patients worldwide. A reduction in HIV-related morbidity and mortality has been recognized in 

countries where ART has been made widely available. Acquired immune deficiency syndrome (AIDS) 

is now a manageable chronic illness. To achieve optimal results from ART, high levels of patient 

adherence to ART is essential. High levels of adherence to ART (at least 95%) is needed to ensure 

optimal benefits. 

Adherence is defined as a patient's ability to follow a treatment plan, take medications at prescribed 

times and frequencies, and follow restrictions regarding food and other medications Adherence is a 

problem in any chronic disease and an average non-adherence rate of 24.8% have been reported. 

Suboptimal adherence to ART may ultimately lead to failure of primary regimen. The national 

guidelines in India stipulates >95% adherence to ART. 

There are many barriers to adherence in both developed and developing countries. It is important to 

identify factors that lead to non-adherence and develop strategies to improve long-term adherence. Anti-

Retroviral Therapy (ART) has improved the quality of life of Human immunodeficiency virus (HIV) 

patients worldwide. A reduction in HIV-related morbidity and mortality has been recognized in 

countries where ART has been made widely available. Acquired immune deficiency syndrome (AIDS) 

is now a manageable chronic illness. To achieve optimal results from ART, high levels of patient 

adherence to ART is essential. High levels of adherence to ART (at least 95%) is needed to ensure 

optimal benefits. 

Adherence is defined as a patient's ability to follow a treatment plan, take medications at prescribed 

times and frequencies, and follow restrictions regarding food and other medications Adherence is a 

problem in any chronic disease and an average non-adherence rate of 24.8% have been reported. 

Suboptimal adherence to ART may ultimately lead to failure of primary regimen. The national 

guidelines in India stipulates >95% adherence to ART. 

There are many barriers to adherence in both developed and developing countries. It is important to 

identify factors that lead to non-adherence and develop strategies to improve long-term adherence. 

Poor adherence to antiretroviral drugs during pregnancy can lead to suboptimal viral suppression, 

development of viral resistance, higher risk of mother-to-child transmission, and mother-to-child 

transmission of resistant HIV strains (Hayman et al, 2009). 

Interrupting medication permits the virus to resume rapid replication and as many as 1010 viral 

particles will be produced per day, this allows resistant mutant strains to be generated which are no 

longer responsive to available antiretroviral drugs, posing a public health danger (Murphy et al, 2002). 

Adherence to antiretroviral drugs poses unique challenges to HIV infected persons particularly in 

pregnant women. Improving adherence among pregnant women therefore requires knowledge of the 

factors that influence adherence. 

Several methods have been used to measure adherence, but no gold standard has been established 

(Nachega et al, 2016). Each of these methods has its respective strengths and weaknesses. Available 

methods include pill counts, self-report, prescription refills, medication event monitoring system 

(MEMS), biological markers, and assays (Holzemer et al, 2005) 
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Though several studies in Nigeria have evaluated the factors associated with nonadherence to 

antiretroviral therapy among HIV-positive adults, only one from literature search studied antiretroviral 

adherence issues in HIV-positive pregnant women (Igwegbe, 2010). 

They deduced from their study that the determinants of nonadherence to antiretroviral drugs in HIV-

positive pregnant women were low level of education, nondisclosure of HIV status, and longer duration 

of therapy (Igwegbe, 2010). 

Adherence to medication is influenced, among other factors by the knowledge of and attitude towards 

the drugs. Medication adherence, particularly for complex regimens such as highly active antiretroviral 

therapy (HAART), is a complex behavior, requiring patients to remember multiple medications and 

dosing schedules (Whitley, 2009). A theoretical framework encompassing cognitive factors has been 

suggested by researchers who assert that health behavior modification like ARV adherence requires 

knowledge, skills, and self-efficacy (Cervone, 2004). Knowledge has been defined variously as 

awareness of personal health status as well as general knowledge of the afflicting condition. Studies 

have also reported that understanding of medication effectiveness is associated with better adherence 

(Bennet et al, 2005), while inadequate knowledge and confusion have been associated with lower 

adherence (Au J, 2006). In Nigeria and other African countries, several studies have reported the 

relationship of knowledge with adherence to medications in patients with chronic diseases such as 

hypertension and diabetes mellitus. However, there is a paucity of data on knowledge and attitude of 

PLWHA on ARV. 

Despite several interventions, non-adherence to antiretroviral therapy (ART) remains a barrier to 

achieving its maximum benefits of HIV treatments. High-levels of sustained adherence have been 

demonstrated to be directly associated with a decline in the babies’ HIV acquisition risk and viral load 

suppression and increased life expectancy in the mother. In contrast, poor adherence to ART has been 

associated with poor treatment outcomes, emergence of resistance, patients’ dissatisfaction, increased 

healthcare expenditure, and avoidable deaths. 

Previously reported barriers to antiretroviral (ARV) medication adherence include: ART side-effects, 

social stigma, depression, non-disclosure of HIV status, unemployment, food insecurity, 

alcohol/substance abuse, alternative forms of therapy, inadequate follow-ups, stock outs, work and 

family responsibilities, low self-efficacy, low treatment satisfaction and distance to clinics. The factors 

associated with non-adherence also vary contextually. For instance, knowledge can be linked to non-

adherence. Lack of emotional and financial support from husband, inadequate counselling and internal 

migration could also be reasons for non-adherence to ART. 

Methods 

Description of the study area North Central Nigeria (also known as the Middle-Belt region) consists 

of the seven states situated geographically spanning from the west, around the confluence of the River 

Niger and the River Benue. The region itself is rich in natural land features and boasts some of Nigeria's 

most exciting scenery. The region is also home to many historical and colonial relics. The facilities 

providing ART services includes the Secondary and private healthcare facilities across FCT. ARVs are 

obtained through the support of PEPFAR and all site providing ART services are all linked to the drug 

pool system. 

Study design 

This study is a descriptive cross sectional study design. 

Study population 

The study population consists of young women and adolescents living with HIV (PLHIV) who have 

been enrolled into care and commenced antiretroviral therapy within the last 2-3 years. 

Inclusion criteria 

People Living with HIV from the age of 10 – 24 years who have attended clinic for more than 5 

times at any of the ART centers for more than two years. This will validate that the patients have 3 or 

4 mandatory adherence sessions. 
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Exclusion criteria 

People living with HIV from the age of 10 -24 years who are not clinically stable or are not within 

the enumerated area will not considered. PLHIV below 10 years and above 24 years of age as at this 

time of the study were not considered. 

Sample size 

The sample size was 473 young women and girls living with HIV 

Results 

473 respondents were voluntary sampled for the study. The commonly occurring age group of 

respondents who participated in the study were patients aged 14- 24 years 

Most (56%) of respondents were married while (44%) were never married as at the time of the 

survey. (58.5%) respondents completed primary level of education and 39% had up to secondary 

education while 5.6% did not have formal education. 

However, a large proportion (87.4%) of respondents have been on ARVs regimen for years compared 

with 12.6% who claimed they were just enrolled on the regimen about a month prior this study. 

Table 1. Socio-economic characteristics of respondents 

Characteristics Frequency 

(N=473) 

Percentage 

(%) 

Age (in Years)    

10-14 26 5.4 

15-19 196 41.4 

20-24 251 53.1 

Medication Adherence Practices among People Living with HIV respondents’ medication adherence 

practices among people living with HIV in the study location. Over one-third (35.2%) of people living 

with HIV sampled for this study have been on ARV therapy above five years and over one-tenth 

(12.1%) of them were on the therapy for about 2-3years, while those who were on it less than three 

months were the least participants of this study (9.8%). Obviously, a large proportion (80.3%) of 

respondents were on the first line regimen as at the time of the study compared with second line and 

third line regime (19.2% & 0.5%) respectively. 

Considering the adherence practices of respondents, it was observed that respondents who didn’t 

usually forget to take their regimen were more than those who usually forget to take the regime (62.8% 

vs. 37.2%). But majority (86.8%) were opined that they had never been careless to take the ARV 

medicine compared with 13.2% who said so. More than half (51.3%) claimed that they never skipped 

their medications, but 19.5% said within the past week prior this survey they had missed taking their 

ARV regimen. A large proportion of respondents exclaimed that they never stopped their ARVs drugs 

whenever they feel better about their health compared with 6.3% who claimed they had stopped taking 

the regimen when they felt they were feeling okay with their health. Also, majority (95.5%) of the 

respondents claimed sometimes if they feel worse, they never stopped taking the regimen. 

Majority (97.5%) of respondents claimed adherence counselling is mandatory before commencing 

ARVs compared with 1.4% who didn’t know about adherence counselling. Two-third (67.0%) of 

respondents who participated in the study claimed that whenever they missed my drugs for a day, they 

will take it the next day while one-quarter (25.5%) said they never take it next day they missed the 

regimen. Also, a large proportion (96.8%) of respondents were of the fact that 100% adherence is 

desired for people living with HIV and 94.0% agreed that they have been adhering to their drugs, and 

would like to continue in such way compared with 4.1% who were not sure of continuing in such 

pattern. 
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Table 3. Perception of medication adherence 

Statement Strongly 

Disagree 

(%) 

Disagree 

(%) 

Neither 

Agree or 

Disagree 

(%) 

Agree 

(%) 

Strongly 

Agree 

(%) 

n ∑𝑿𝒊 Mean 

Ratting 

(
∑𝐗𝐢

𝒏
) 

If you do not take this 

medication exactly as 

instructed, the HIV in your 

body will become resistant to 

HIV medications 

10.3 1.7 6.3 31.9 49.7 746 3051 4.09 

ARVs have positive effect on 

your health 

8.5 2.8 6.1 39.8 42.8 739 2996 4.05 

I fully understand what my 

doctor, nurse or the people at 

my pharmacy have explained 

to me so far 

2.4 1.2 4.3 41.9 50.2 745 3250 4.36 

I can mention the names of 

my medicines and their scope 

without hesitation 

31.2 20.0 13.9 22.4 12.6 706 1873 2.65 

I trust my doctor and agree to 

my therapy plan together with 

him 

2.9 0.8 4.4 45.9 46.0 730 3149 4.31 

My medications help me only 

if I take them absolutely 

regularly as recommended 

3.9 0.4 4.6 42.1 49.0 745 3218 4.32 

Medicines are all poisonous. 

You should avoid taking 

medicines at all if possible 

70.1 17.4 5.8 2.4 4.3 747 1145 1.53 

I feel basically healthy. 

Therefore, I am sometimes 

unsure whether I really have 

to take my medicines daily 

54.7 23.1 6.7 9.2 6.3 746 1413 1.89 

I take my medicines every 

day automatically at a fixed 

time or on fixed occasions 

8.0 5.6 8.3 38.9 39.3 738 2922 3.96 

I frequently forget things on 

an everyday basis 

56.4 28.1 5.0 8.4 2.0 737 1264 1.72 

Generally, I often feel bad, 

and sometimes I feel 

discouraged and depressed. 

50.2 14.7 7.4 12.7 14.9 739 1680 2.27 

I frequently have problems 

taking my medications or it is 

difficult for me to keep me on 

the accompanying conditions 

of the medication intake 

57.1 33.6 5.4 2.7 1.2 739 1163 1.57 

I really would need help on 

an everyday basis (and 

particularly related to my 

treatment with medicines). 

But I do not get any help 

 

56.7 29.2 2.7 5.5 5.8 739 1290 1.75 
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I am really frightened of the 

side effects of my medicines. 

59.4 21.7 4.3 9.2 5.3 737 1321 1.79 

In case I already noticed or in 

case I would notice side 

effects related to my 

medicines: I have talked or 

would talk to my doctor about 

them as soon as possible 

5.0 2.3 2.7 30.1 59.9 744 3257 4.38 

In case I already noticed or in 

case I would notice side 

effects related to my 

medicines: I have 

stopped/would stop my 

medications or took/would 

take less of them 

69.1 17.8 3.7 4.5 5.0 737 1169 1.59 

Strongly Agree –5, Agree – 4, Undecided – 3, Disagree – 2, Strongly Disagree – 1 

Logistics Regression Model of Factors Influencing Medication Adherences of Patients to 

Antiretroviral Therapy. 

Logistic regression was used to test associations between various factors and medication adherence 

in the study locations. Multivariate analysis was therefore used to test the degree of associations 

between independent and dependent variables which were assessed using odds ratios. The overall model 

in table 8 shows that factors identified were good predictors of dependent variable – carelessness in 

taking ARVs in the study locations (𝜷 = 𝟏. 𝟖𝟔𝟔, 𝒅𝒇 = 𝟏, 𝒑 < 𝟎. 𝟎𝟓). The model was based on 

dichotomous response variable – poor adherence (0) and good adherence (1) and /or categorical 

explanatory variable(s), which are various factors affecting medication adherence to treatments. Thus, 

for every patient adherence, 

𝜷 = 0  P (adherence) is the same at each level of x 

𝜷 > 0  P(adherence) increases as x increases 

𝜷 < 0  P(adherence) decreases as x increases 

Therefore, the Odd Ratio (OR) is determined in the same model explaining how more likely factors 

are able to influence ARVs medication adherences. 

Majority (87.9%) of respondents however, agreed that they won't allow any obstacle to prevent me 

from holistically taking my ARVs, about one in ten (12.4%) of respondents still don’t mind missing 

ARVs on some days. Close to one-fifth (17.3%) of respondents agreed that there would be no 

consequences if they miss ARVs on some days but disagreed by majority (73.3%). Respondents who 

wish to soon discontinue ARVs was 9.1% and those who were not sure accounted for 8.4%. 

Respondents who want to start to combine herbal and alternative therapy with ARVs were very small 

compared with those who disagreed with such attitude (4.1% Vs. 90.1%). While 69.3% of respondents 

claimed they would not like to skip my drug collection appointment days and 98.0% said they would 

keep to their appointment’s days related to drugs taking and adherence. A large proportion (99.1%) of 

respondents agreed to keep to the ARVs dosing, frequency and time. 

Table 5 shows respondents’ perception towards medication adherence in the study location. 

Obviously considering the mean ratting of respondents, majority of them averagely agreed that if they 

didn’t take this medication exactly as instructed, the HIV in their body will become resistant to HIV 

medications (4.09) while they averagely perceived that ARVs have positive effect on their health (4.05). 

Also, majority of respondents averagely agreed that they fully understood what doctor, nurse or the 

people at my pharmacy had explained to them so far (4.36). Majority of respondents averagely neither 

agreed nor disagreed that they could either mention the names of the medicines and their scope without 

hesitation (2.65). 

Meanwhile, majority of respondents averagely agreed that they trusted their doctor and also agreed 

to their therapy plan together with the doctor (4.31), and respondents also agreed that their medications 

helped them only if they take them absolutely regularly as recommended (4.32). 
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Respondents averagely disagreed that medicines are all poisonous and should avoid taking medicines 

at all if possible (1.53). in the similar vein, respondents averagely disagreed to the statement that they 

when feel basically healthy, they therefore sometimes unsure whether they would really have to take 

my medicines daily (1.89). 

Respondents averagely agreed that they took their medicines every day automatically at a fixed time 

or on fixed occasions (3.96), while majority disagreed to the fact that they frequently forget things on 

an everyday basis (1.72) and disagreed that generally they often feel bad, and sometimes feel 

discouraged and depressed (2.27). 

Considering problems regarding medications, respondents averagely disagreed that they frequently 

have problems taking their medications or it’s difficult to keep on the accompanying conditions of the 

medication intake (1.57) and also disagreed that they would need help on an everyday basis - 

particularly related to treatment with medicines. It was averagely disagreed that respondents were really 

frightened of the side effects of my medicines (1.79) 

Respondents averagely agreed that in case they noticed or would notice side effects related to the 

medicines; they would talk to their doctors about any side effects as soon as possible (4.38) and strongly 

disagreed that they would stop taking medications or taking less if they had notice of any side effects 

related to their medicine (1.59). 

Table 4. Variables in the equation 

 Beta 

Coefficient 

Standard 

Error 

Wald Statistics Degree of 

Freedom 

P-value Odd Ratio 

(OR) 

Constant 1.866 0.117 253.379 1 0.000* 6.464 

 *P<0.05 

Considering the factors affecting medication adherence, the logistics regression model shows that 

there was significant association between proximity/ closeness of ART centres to patients’ house and 

medication adherence. Thus, proximity of patients’ house or nearest to the ART centres is 0.180 times 

more likely to influence medication adherence (𝜷 = −𝟏. 𝟕𝟏𝟔, 𝑶𝒅𝒅 𝑹𝒂𝒕𝒊𝒐 [𝑶𝑹] = 𝟎. 𝟏𝟖𝟎, 𝒑 <
𝟎. 𝟎𝟓). As distance to ART centres decreases, then medication adherences increases. 

Also, there was a significant relationship between refusal of service at patients’ ATR clinics during 

working hours in the past for any reason and their medication adherence. Prompt service to people 

living with HIV without hesitation is 28.577 times more likely to influence adherence medication (𝜷 =
𝟑. 𝟑𝟓𝟑, 𝑶𝒅𝒅 𝑹𝒂𝒕𝒊𝒐 [𝑶𝑹] = 𝟐𝟖. 𝟓𝟕𝟕, 𝒑 < 𝟎. 𝟎𝟓). This implies that, the more the prompt ART services 

increases the more the adherence of the medications. 

In the same vein, there was a significant association between financial constraints for patients in 

seeking medical services with respect to the use of ARVs and good medication adherence. Financial 

constraints of patients living with HIV in seeking medical services is 6.543 times more likely to 

influence medication adherences in the study location (𝜷 = 𝟏. 𝟖𝟕𝟖, 𝑶𝒅𝒅 𝑹𝒂𝒕𝒊𝒐 [𝑶𝑹] = 𝟔. 𝟓𝟒𝟑, 𝒑 <
𝟎. 𝟎𝟓). This means that an increase in financial resources of the patients will increase their medication 

adherences. 

The religious belief system of people living with HIV is significant associated with their medication 

adherences. The decrease in the religious belief system will increase medication adherences of ART. 

The religion of patients is 0.167 times more likely to influence medication adherences (𝜷 =
−𝟏. 𝟕𝟗𝟑, 𝑶𝒅𝒅 𝑹𝒂𝒕𝒊𝒐 [𝑶𝑹] = 𝟎. 𝟏𝟔𝟕, 𝒑 < 𝟎. 𝟎𝟓). 

In light of these, only proximity/ closeness of ART centres to patients’ house, refusal of service at 

patients ATR clinic during working hours for any reason, financial constraints for patients in seeking 

medical services and religious belief system of patients become strong influencing factors that influence 

mediation adherences to treatment of people living with HIV. 
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Table 5. Logistics regression model of factors influencing medication adherences 

Dependent Variable: Respondents ever 

careless in taking ARVs in the past  

Beta 

Coefficient 

Standard 

Error 

Wald 

Statistics 

Degree of 

Freedom 

P-value Odd 

Ratio 

(OR) 

Constant -2.182 3.046 0.513 1 0.474 0.113 

Existences of barriers in seeking medical 

services regarding ART 

0.619 0.365 2.871 1 0.090 1.857 

Preference locations of ART medical 

services  

0.008 0.198 0.001 1 0.969 1.008 

Proximity/ closeness of ART centres to 

patients house 

-1.716 0.439 15.276 1 0.000* 0.180 

Nearest centre to patients house 0.158 0.203 0.608 1 0.435 1.171 

Denial to receiving ARVs drugs from 

clinic before 

-0.835 0.907 0.849 1 0.357 0.434 

Refusal of service at patients ATR clinic 

during working hours before for any 

reason  

3.353 0.889 14.234 1 0.000* 28.577 

Convenience hours the facility open for 

patients  

0.871 1.028 0.717 1 0.397 2.389 

Money constraints for patients in seeking 

medical services  

1.878 0.320 34.418 1 0.000* 6.543 

Buying ARVs in the past 0.001 1.014 0.000 1 0.999 1.001 

Religious belief system of patients  -1.793 0.701 6.540 1 0.011* 0.167 

*P<0.05 

Conclusion 

Majority are aware of the benefits of adhering to treatment. One of the major influencer of medication 

adherence is treatment supporter who have significantly helped participants to stick to their medication. 

However, it is important to take the young women and girls into consideration when designing programs 

that can scale up adherence to treatment in HIV programs. An organized comprehensive education on 

medication adherence that is responsive to the need of young women and adolescent girls is important 

and may become a necessity for these challenges associated to living healthy. 
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