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Abstract  

Introduction: The efficiency of antiretroviral therapy (ART) depends on a near-perfect level of patient’s adherence. Adherence in children poses 

peculiar challenges. The aim of the study was to determine the adherence level and factors influencing adherence among HIV-infected children 

and adolescents in University of Port Harcourt Teaching Hospital, Nigeria. Methods: A cross-sectional survey of HIV-infected children and 

adolescents on ART using self-report by the caregiver/child in the past one month. Results: A total of 213 caregivers and their children were 

interviewed. A hundred and sixty-two (76.1%) had adherence rates ≥95%. Only 126 (59.2%) were completely (100%) adherent. The commonest 

caregiver-related factors for missing doses were forgetfulness 48(55.2%), travelled 22(25.3%) and drugs finished 16(18.4%), while the child-

related factors were refused drugs 10(11.5%), slept 8(9.2%), and vomited 8(9.2%). Sixty-eight (31.9%) caregivers reported missing clinic visit 

and reasons given were travelled 18(26.5%), caregiver ill 12(17.6%) and family problems 9(13.2%). Predictors of poor adherence include mother 

as the primary caregiver (OR 3.32; 95%CI, 1.33-8.67), younger than 5years (OR 2.62; 95%CI, 1.30-5.31) and presence of a co-morbidity (OR 

3.97; 95%CI, 1.92-8.33). Having a medication reminder strategy (OR 6.34; 95%CI, 3.04-13.31), regular clinic visits (OR 8.55; 95%CI 4.01-18.45) 

and status disclosure (p=0.008) predicted a better adherence. The caregiver’s age (p= 0.11), education (p=0.86), socioeconomic status (p=0.89), 

gender of the child (p=0.84), type of ART (p=0.2) and duration of ART (1.0) did not significantly affect adherence. Conclusion: Adherence is still 

suboptimal. Since barriers to Paediatric ART adherence are largely caregiver-dependent, identifying and addressing these barriers in each 

caregiver-child pair will improve adherence and patient outcome.  
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Introduction 
 
The Human Immunodeficiency Virus (HIV) infection remains a major 
public health crisis in Nigeria and has continued to spread at an 
alarming rate among children. In response to this pandemic, many 
countries including Nigeria have developed care and treatment 
programs. The ultimate goal of antiretroviral therapy is to achieve 
maximal and durable suppression of virus replication. This will in 
turn reduce the destruction of CD4 cells, reduce immune 
suppression and slow disease progression [1]. These benefits 
however can only be achieved through consistent adherence to 
antiretroviral drugs in order to maintain adequate drug levels in the 
body.  
 
For HIV infection, reliable viral suppression requires a near-perfect 
level of adherence [2]. Unfortunately, maintaining adequate levels 
of adherence to antiretroviral medications has proved challenging 
not only for persons (especially children) living with HIV, but also for 
healthcare providers [1, 3] because a failing regime as a result of 
poor adherence will lead to increased opportunistic infections, 
increased hospitalization and outpatient visits and thus increased 
work load. Suboptimal adherence with resultant treatment failure is 
still common [1, 4]. Inadequate adherence to treatment is 
associated with detectable viral loads, declining CD4 counts, disease 
progression, episodes of opportunistic infections and poorer health 
outcomes [3, 5-8]. Non-adherence may eventually mar the dramatic 
improvements in HIV-related health parameters.  
 
Antiretroviral adherence in young children and adolescents poses 
unique and formidable challenges. Many of them are still largely 
dependent on a caregiver to take their medications. Young children 
and adolescents may refuse to take medication especially as the 
reason for such medication may not have been disclosed to them. 
Understanding the factors that influence adherence is therefore very 
crucial in order for the health care provider to develop measures to 
support and sustain patient’s adherence in the clinical care of HIV 
infected children. More so, there are limited paediatric antiretroviral 
(ARV) formulations, hence the need to ensure high levels of 
adherence and prevent drug resistance. Most studies in Nigeria have 
mainly addressed adherence in the adult population [9-11]. The aim 
of this survey was to determine the adherence rates and the factors 
influencing adherence to ARV treatment in our paediatric 
population.  
  
  

Methods 
 
This was a cross-sectional survey of children and adolescents aged 
3months -18years with HIV infection and who are receiving 
antiretroviral (ARV) drugs at the Paediatric Infectious Disease Unit 
of the University of Port Harcourt Teaching Hospital (UPTH). The 
unit provides care and treatment for all HIV exposed and infected 
children presenting in UPTH. Available fixed dose ARV drug 
combinations in our centre include zidovudine, lamivudine and 
nevirapine / stavudine, lamivudine and nevirapine/ zidovudine, 
lamivudine and Efavirenz/ Tenofovir and Emtricitabine/ and 
Lopinavir/Ritonavir. All the ARV drugs are given free to the patients. 
Adherence counseling was done for each client before ARV drugs 
were started and further reinforced on every clinic visit.  
 
Readiness to receive ARV treatment was based on a number of 
factors including having a dedicated caregiver that will assume 
responsibility of administering the drugs regularly, if the mother on 
ARV treatment is well motivated and have a care plan based on 
their daily routine, demonstration of being adherent to other drugs 
for opportunistitic infections like antituberculous drugs or 

cotrimoxazole, and if there has been regular scheduled clinic visits 
and the caregiver demonstrates understanding of consequences of 
poor adherence including disease progression.  
 
Barriers to adherence were assessed and addressed on every clinic 
visit for every client on ARV drug. By December 2011, about 280 
children were receiving treatment with ARV drugs. HIV-exposed 
infants who are in care only as well as HIV-infected children who 
have not yet been initiated on therapy and those that have been on 
therapy for less than a month were excluded. Before the study, 
several focus group discussions and interviews were held with the 
caregivers during clinic attendance and support group meetings. 
During the focus group discussions, each member narrates their 
experiences and challenges with living with HIV, adhering to their 
drugs and the difficulties they face caring for their infected children. 
Solutions are proffered by other members based on their personal 
experiences. Each member is also expected to give a feedback on 
the type of care they are receiving, areas they want improvement 
and how this improvement would be achieved. From the outcome of 
these discussions, possible factors that may affect adherence were 
generated and used in a pilot study after which the final 
questionnaire for this study was designed. Information obtained 
from the pre-tested interviewer-administered structured 
questionnaire included the characteristics of the patient (age, 
education and occupation of the caregiver, age and sex of the 
child), duration of the antiretroviral therapy and their understanding 
of the implication of poor adherence. The type of ARV drug 
combination regimens prescribed, their adherence level to ARV 
drugs, the factors of poor adherence, other co-morbidities as well as 
disclosure issues were also obtained. The social class was 
determined by using the occupation and educational status of the 
caregiver [12]. Clients who did not attend clinic within the study 
period were contacted on phone and responses from the caregivers 
were entered into the questionnaire.  
 
Adherence rates were measured by means of self-reporting by the 
caregivers/patients It was assessed as the number of doses missed 
during the last 3 days (three-day recall), the last 7 days (7 days 
recall) and the last one month (one month recall). Adherence score 
was expressed as the proportion (%) of tablets taken compared to 
prescribed tablets. An adherence rate of ≥95% was accepted as 
optimal adherence whereas patients were considered non-adherent 
if the total dose of antiretroviral drug taken was less than 95% of 
that prescribed. Patients identified as "non-adherent” were seen 
weekly for three weeks and counseled on drug adherence. They 
were reassessed on the fourth week using a three-day recall and 7-
days recall. Data was entered in an Excel spread sheet and analyzed 
using Epi Info version 3.5.1. Proportions were compared using 
either the chi-square test or Fisher´s exact test. Bivariate analysis 
was used for identifying variables with potential risk factors on 
adherence. The differences between the adherent and non-adherent 
groups were considered to be significant if p &#lt; 0.05.  
  
  

Results 
 
A total of 213 caregivers and their children were interviewed. Table 
1 shows the general characteristics of the caregivers and the 
children. There were 109 (51.2%) males and 104 (48.8%) females. 
Their ages ranged from 5months to 17years with a median age of 6 
years. The mean duration of antiretroviral drugs was 38.2±18.9 
months (range 3months to 96months). The primary caregiver was 
the mother in 150 (70.4%). A total of 180 (84.5%) caregivers had 
at least secondary education and 98 (46%) were older than 35 
years. All the caregivers reported having received adherence 
counseling prior to commencement of the antiretroviral drugs. 
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Ninety-seven (45.5%) children had a co-morbidity which included 
tuberculosis 64(66%), chronic supurrative otitis media 8(8.2%), 
dermatitis 7(7.2%), neurological 6(6.2%), renal 6(6.2%), sickle cell 
anemia 3(3.1%) and asthma 2(2.1%). Four (1.9%) children were 
on zidovudine/lamivudine/efavirenz combination, 7 (3.3%) were on 
tenofovir/emtricitabine or lamivudine/ritonavir-boosted lopinavir, 95 
(44.6%) were on stavudine/lamivudine/nevirapine combination and 
107 (50.2%) were on zidovudine /lamivudine/nevirapine 
combination. Eighteen (8.4%) children have had their status 
disclosed to them. Four (22%) were aged between 8 and 9years, 11 
(61%) were between 10years and 15years, while 3 (17%) were 
above 15years. One hundred and ninety-seven (92.5%) caregivers 
had correct knowledge of the implication of non adherence whereas 
16 (7.5%) did not. The commonest identified implications were that 
child will become ill again (140), virus will be resistant (72), drugs 
may no longer work (52), child may die from the disease (35) and 
viral load will rise (18).  
 
Table 2 shows that 162 (76.1%) children had adherence rates 
≥95%, while 51 (23.9%) had adherence rates less than 95%. 
Only126 (59.2%) were completely adherent (i.e. took 100% of 
prescribed drugs in the past one month). The reasons for missing at 
least one dose of antiretroviral drugs are presented in Table 3. The 
commonest caregiver-related reasons were forgetfulness 
48(55.2%), caregiver travelled 22 (25.3%) and drugs finished 
16(18.4%), while the child related reasons were child refused drugs 
10(11.5%), child slept 8(9.2%), and child vomited 8(9.2%). On re-
assessment of children identified initially as being "non-adherent" 
(n=51) after counseling, 49 (96%) of them became adherent 
(26=100%. 18=98%, 5=95%).  
 
Sixty eight (31.9%) caregivers reported missing clinic visits. Table 
4 shows the reasons for missing scheduled clinic visits. The 
commonest reasons given were travelled 18(26.5%), caregiver was 
ill 12(17.6%) and family problems 9(13.2%).  
 
Table 5 shows the factors influencing adherence. A poor adherence 
was significantly observed in children when the mother was the 
primary caregiver (OR 3.32; 95%CI, 1.33-8.67; p=0.007). Children 
less than 5years were more likely to be non-adherent than children 
above 5years of age (OR 2.62; 95%CI, 1.30-5.31; p=0.006). 
Presence of a co-morbidity during follow up was significantly 
associated with a poorer adherence (OR 3.97; 95%CI, 1.92-8.33; 
p=0.0001). On the other hand, caregivers who had a method of 
remembering medication dosing had a significantly better adherence 
than those who had no medication reminder strategies (OR 6.34; 
95%CI, 3.04-13.31; p=0.000). Adherence was also better in 
children with regular scheduled follow up clinic visits (OR 8.55; 
95%CI 4.01-18.45; p=0.000) and those who have had their status 
disclosed to them (p=0.008). The caregivers age (p= 0.11), level of 
education (p=0.86) and socioeconomic status (p=0.89) did not 
predict adherence. The gender of the child (p=0.84), type of ART 
drug (p=0.2) and duration of ART (1.0) also did not significantly 
affect adherence.  
  
  

Discussion 
 
Antiretroviral therapy (ART) success hinges on adherence. 
Adherence is the extent to which a client’s behavior matches the 
prescribed health care regimen in terms of care (correct date and 
time for clinic appointment) and treatment (correct drug, timing, 
dosing, compliance to food restrictions and no missed doses). This 
is determined through a shared decision making process between 
the client and health care provider. Unlike drugs for other chronic 
illnesses where adherence levels of 70-80% are considered 

adequate to achieve treatment goals, in the case of antiretroviral 
therapy, adherence levels greater than 95% is required to obtain a 
successful treatment outcome [2, 8]. An adherence rate below 95% 
is associated with increasing levels of virologic failure [2]. There is 
no “gold standard” for assessing adherence and rates may differ 
depending on the method used. Generally, microelectronic 
monitoring system devices, plasma drug level measurement and 
unannounced pill counts although more objective are either very 
expensive, require laboratory testing and trained personnel or are 
too intrusive and cumbersome and thus impractical in clinic settings. 
Patient self-report on the other is a relatively simple, reliable and 
efficient method of assessing adherence in clinical practice and was 
the most commonly used method of adherence measurement in 
many studies [5, 10, 11, 13-15]. It is worth noting that self 
reporting is subject to bias and that combination of methods (like 
remaining pills count in addition) would provide more reliable 
results.  
 
The average rate of adherence varies by the method used to assess 
it and the group studied, but appears to be approximately 70% 
[16]. In this study, 76.1% achieved ≥95% adherence which was 
better than the 49.2% initially reported from the same centre as the 
present study but in adult population [10]. The adherence rate in 
this study was comparable to the rate of 75.3% in South East 
Nigeria [11] and 75.7% in Ethiopia [13] when the combined 
indicators of correct dose, timing and compliance to food restrictions 
were considered.  
 
It was however lower than that reported for HIV-infected adults in 
rural China [17] and HIV infected children in North West Nigeria 
[14] and Jamaica [18]. The studies in children used small sample 
sizes (less than 65) and adherence was assessed over three or four 
days [17, 18] with almost half of the children receiving directly 
observed therapy [18]. Adherence levels are usually lower when 
patients are required to recall taking their medications over longer 
intervals. The adherence rate in this study was higher than rates 
reported in other studies in Africa [19, 20] and developed countries 
[3, 5, 6, 16, 21]. The different adherence rates may be as a result 
of the population studied (adult vs children), adherence assessment 
methodology (self-report or biological markers) and the definition of 
adherence rates.  
 
The identified reasons for non-adherence were mainly caregiver 
factors and included forgetfulness, travelling and drugs finishing and 
to a less extent, child related factors like refusing drugs, slept and 
vomited. This also agreed with the report in Jamaica [18] that 
factors associated with non-adherence in children were primarily 
caregiver related, however long work hours was the common 
caregiver factor they identified. This was in contrast to the report by 
Mukhtar et al [14] who identified financial constraints, unavailability 
and inaccessibility to medications to be the most common reasons 
for non-adherence with very few reporting forgetfulness and 
travelling as the reason for non-adherence. This may be due to the 
fact that their patients had to purchase the ARV drugs themselves 
whereas in our centre, the ARV drugs are subsidized and given free 
to the patients. In a review of 13 studies on adherence to ART in 
Nigeria, the most prevalent barriers to patient adherence were the 
cost of therapy, medication side effects, unavailability of ARV drugs 
and the stigma of taking the drugs [9]. Most of those studies were 
carried out in adults. As with this study, forgetfulness [11, 13, 17, 
19] and travelling [13,19, 20] were also the most frequently 
reported reasons for missing doses in some adult studies.  
 
In this survey, children with mothers as the primary caregiver were 
three times more likely to be non-adherent. This may be due to the 
mother being too ill with her own illness as majority of paediatric 
HIV is acquired vertically by mother-to-child transmission [22]. Also, 
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some mothers may not have disclosed their status and that of the 
child to other family members hence none to assume responsibility 
for administration of drug to the child when the mother is ill. It may 
also be that when the mother had died from HIV-related illness, 
there is usually a concerted effort by other family members to save 
the child by giving the drugs more regularly.  
 
Children less than five years of age were over two times more likely 
to be non-adherent. This may be because of their complete 
dependence on an adult caregiver who may be preoccupied with 
other duties, and the difficulty in administering drugs to this age 
group. Older children may be more motivated to assume 
responsibility for their medication intake. This was at variance with 
the finding by White et al [18] which showed non-adherence to be 
significantly correlated with increasing age of the child.  
 
Although majority of the caregivers had at least secondary 
education and had knowledge of the implications of poor adherence, 
this did not translate to improved adherence rates. Other studies 
[23] also showed that level of education did not affect adherence 
level although lower literacy may impede adherence by interfering 
with the caregiver’s ability to understand the importance of 
adherence or the specifics of medication dosing. In this study, 7.5% 
of caregivers did not know the implication of non-adherence while 
almost 5% of the caregivers who missed doses did not understand 
the dosage. The socioeconomic status of the caregivers was also 
not significantly associated with poor adherence. This was the 
finding in other studies [14, 23, 24].  
 
Those that had a method of remembering drug doses were six 
times more likely to be adherent. This has also been collaborated by 
other studies [13, 17] which found having a social support and the 
use of memory aids to be independent predictors of adherence. 
Alarms and treatment buddies have been encouraged in some 
settings as a way of improving adherence [25].  
 
Regular clinic visits encourages positive living, ensures regular drug 
refills and thus improves adherence to ART. This was confirmed in 
this study as those children who were adherent to scheduled clinic 
visits were eight times more likely to be adherent. Whyte et al [18] 
also reported that non-adherence was positively correlated with 
missing clinic appointments.  
 
Presence of co-morbidity was associated with poorer adherence. 
This was not surprising because co-morbidity means increased pill 
burden, drug-drug interactions and more adverse drug effects all of 
which are capable of hindering adherence to antiretroviral drugs. 
The availability of paediatric fixed dose combinations of 
antiretroviral agents has reduced pill burden and simplified dosing 
schedules.  
 
Children who have had their status disclosed to them had a better 
adherence. This may be because resolution of disclosure issues in 
the household improved family support and adherence strategies 
devised by families.  
 
The survey had some limitations. The use of self report may 
overestimate adherence as patients may not accurately remember 
medication intake over a long time or may exaggerate it in order to 
impress the health care provider and avoid criticism. Secondly, we 
have only assessed the level of adherence in terms of missing doses 
and did not take into consideration correct intake of medication in 
terms of correct time and observance of dietary restrictions which 
will all affect drug levels. Thirdly, it was not possible to corroborate 
adherence with adequate viral suppression. HIV viral load testing is 
not available in our centre and although absolute CD4+ T-cell 
lymphocyte counts were used to monitor response to treatment, it is 

age dependent with younger children having higher counts such 
that an absolute CD4+ T-cell lymphocyte counts that will be 
considered normal in older children will suggest severe 
immunosuppression in children less than 5 years. Again, since the 
CD4+ T-cell lymphocyte counts gradually fall to adult levels by 5 
years, a falling CD4+ count in children less than 5 years does not 
necessarily mean worsening condition. Immune categorization is 
better made with CD4 percentage in children less than 5 years.  
  
  

Conclusion 
 
Although all the caregivers reported receiving adherence counseling 
prior to commencement of therapy, adherence is still far from 
optimal. Barriers to optimal adherence in children are largely 
caregiver-dependent. Clinicians can support and improve medication 
adherence by identifying and addressing these barriers to 
adherence in each particular caregiver-child pair prior to starting 
therapy and as a continuous process throughout treatment. Self-
report of adherence should be assessed regularly at each clinic visit 
in an open, nonjudgmental manner as a way of enhancing 
confidence and trust and improving patient outcome. It is worth 
mentioning that combination in methods for adherence assessment 
will yield more reliable results.  
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Table 1: General characteristics of the primary caregivers and the children (n=213) 

Characteristics Number (%) 

Primary caregiver   

Mother 150(70.4) 

Father 18(8.5) 

Others 45(21.1) 

Caregiver’s age in years   

<20 4(1.9) 

20-34 111 (52.1) 

≥35 98(46) 

Caregiver’s education   

None 3(1.4) 

Primary 30(14.1) 

Secondary 118(55.4) 

Tertiary 62(29.1) 

Gender of child    

Male 109(51.2) 

Female 104(48.8) 

Age of the child    

<5years 70 (32.9) 

5 to <10years 98 (46.0) 

>  10 years 45 (21.2) 

 
 
 
 
 
 

Table 2:  The adherence score rates of the children and adolescents 

Adherence rate (%) No. (%) 

95 to 100% 162 76.1 

90 to <95% 13 6.1 

80 to <90% 5 2.3 

70 to <80% 13 6.1 

<70% 20 9.4 

Total 213 100 
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Table 3: Reasons for missing at least one dose of antiretroviral drugs (n=87) 

Reasons Number Percent 

Care giver factors    

Forgetfulness 48 55.2 

Care giver travelled 22 25.3 

Drugs finished 16 18.4 

Caregiver was ill 10 11.5 

Too busy work schedule 7 8.0 

Took child for spiritual/native healing 7 8.0 

Had family problems 5 5.7 

Did not understand the dosage 4 4.6 

Shared drugs with child 4 4.6 

Child was feeling well 3 3.4 

No money for transportation 2 2.3 

Reduced the dose to last until another refill 2 2.3 

Child factors   

Child refused drugs 10 11.5 

Child slept 8 9.2 

Child vomited 8 9.2 

Drugs are too many 6 6.9 

Child went to school 6 6.9 

Drugs are bitter  3 3.4 

 
 
 

Table 4: Reasons for missing clinic visits (n=68) 

Reasons Number Percent 

Travelled 18 26.5 

Caregiver was ill 12 17.6 

Family problems 9 13.2 

No money for transportation 6 8.8 

Child had exams 6 8.8 

Still had drugs 6 8.8 

Doctor’s strike 6 8.8 

Unable to get permission from work place 4 5.9 

Shared drugs with child 4 5.9 

Child was not feeling sick 2 2.9 

Taking native medication 2 2.9 

Unable to get permission from school authorities 1 1.5 

Believe in divine healing 1 1.5 

Forgot  1 1.5 
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Table 5:  Factors influencing adherence to antiretroviral treatment in 213 children and adolescents  

Factors 
  

Number 
(n=213) 

Adherent 
(n=162) 

Non-adherent 
(n=51)       

OR(95%CI)a 
  

p 
  

Primary caregiver           

Mother 150(70.4%) 106(70.7%) 44(29.3%)     

Othersb 63(29.6%) 56(88.9%) 7(11.1%) 3.32(1.33-8.67) 0.007c 

Caregiver’s age            

<35 years 115(54%) 82(71.3%) 33(28.7%)     

≥35 years 98(46%) 80(81.6%) 18(18.4%) 1.79(0.89-3.62) 0.11 

Caregiver’s education           

None/Primary 33(15.5%) 26(78.8%) 7(21.2%)     

Secondary/Tertiary 180(84.5%) 136(75.6%) 44(24.4%) 0.83(0.30-2.19) 0.86 

Socioeconomic status            

High/Middle 125(58.7%) 95(76%) 30(22%)     

Low 88(41.3%) 67(76.1%) 21(23.9%) 1.01(0.51-2.01) 0.89 

Have a method of remembering medication intake         

No 66 (31%) 34(52%) 32 (48%)     

Yes 147(69%) 128 (87%) 19 (13%) 6.34(3.04-13.31) 0.000 c 

Gender of child            

Male 109 (51.2%) 84(77.1%) 25(22.9%)     

Female 104 (48.8%) 78(75%) 26(25%) 0.89(0.45-1.76) 0.84 

Age of the child            

<5years 65(30.5%) 41(63.1%) 24(36.9%)     

>5years 148(69.5%) 121(81.8%) 27(18.2%) 2.62(1.30-5.31) 0.006 c 

Duration of antiretroviral drugs           

<1 year 23(10.8%) 18(78.3%) 5(21.7%)     

>1year 190(89.2%) 144(75.8%) 46(24.2%) 0.87(0.27-2.67) 1.0 

Type of antiretroviral drug           

First line 206(96.7%) 155(75.2%) 51(24.8%)     

Second line (PI-based)d 7(3.3%) 7(100%) 0(0%) undefined 0.201 e 

Disclosure            

No 195 (91.5%) 144 (73.8%) 51(26.2%)     

Yes 18 (8.5%) 18(100%) 0(0%) undefined 0.008 c e 

Presence of co-morbidity           

Yes 97 (45.5%) 61(63%) 36(37%)     

No 116 (54.5%) 101 (87%) 15 (13%) 3.97(1.92-8.33) 0.0001 c 

Missed clinic attendance           

Yes 68 (32%) 33(48.5%) 35(51.5%)     

No 145 (68%)   129(89%)         16(11%)        8.55(4.0118.45)     0.0000 c 

a odds ratio (95% confidence interval); b includes father, grandmother, uncle, aunt, nanny and elder sibling; c p-value <0.05 ; d PI = protease inhibitor; e p-value for Fisher’s exact 
test used where a cell is <5 

           




