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Abstract
Background: Nonadherence to antiretroviral therapy (ART) may encourage the development of resistance to antiretroviral
drugs (ARVs). Poor adherence is known to be associated with ART failure which could compromise the benefits of ART in children.
Therefore, it is important to identify the reasons why children on ART may fail to take their ARVs. In this study, we described the
characteristics of human immunodeficiency virus-1 (HIV‑1) infected children with ART nonadherence as well as the reasons for
their nonadherence.
Methodology: A retrospective cohort study in which data on 580 HIV‑1 infected children enrolled on ART between February
2006 and December 2010 at the pediatric HIV clinic of the Jos University Teaching Hospital, Jos, was analyzed. Subjects were
aged 2 months to 15 years. Information on adherence was obtained by child or caregiver self‑report. They also had repeated
adherence counseling during each clinic follow‑up visit and were taught the use of alarm clocks daily for reminding them of when
the next ARV dose will be due.
Results: There were 30 (5.2%) children with non‑adherence to ART. Among children with nonadherence, majority were: Children
aged 1-10 years (76.7%), males (53.3%) and did not know their diagnosis of HIV (90.9%). The odds of nonadherence was two
times higher among children who failed first‑line ART compared with those who did not (odds ratio [95% confidence interval],
2.28 [1.03-5.02], P = 0.04). The most common reason for nonadherence was: Forgot to take medications (46.7%).
Conclusion: The low rate of nonadherence to ART in this study could be attributed to repeated adherence counseling during
each clinic follow‑up visit and the use of alarm clocks daily for reminders on when the next ARV dose will be due.
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Introduction
Sub‑Saharan Africa bears the largest burden of the
human immunodeficiency virus (HIV) infection and
acquired immunodeficiency syndrome (AIDS) with an
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estimated 2.9 million children living with HIV/AIDS in
2012.[1] In 2010, it was estimated that Nigeria had about
440,000 children below the age of 15 years living with HIV/
AIDS[2] of which 280,000 were eligible for antiretroviral
therapy (ART), but only 7% were receiving it.[3] Among
children who were able to get ART there usually would be
those that may fail to adhere to ART. One systematic review
of pediatric adherence to ART in low‑ and middle‑income
countries showed that this ranged from 49% to 100%, with
76% of the articles reporting >75% adherence.[4]
Several factors such as socioeconomic, cultural,
behavioral and clinical factors[4‑10] have been reported to be
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associated with non‑adherence to ART in children. Some
of these factors may be patient‑related such as age, sex and
ethnicity.[11] Nonadherence to ART may encourage the
development of resistance to antiretroviral drugs (ARVs).[12]
Poor adherence[5,13,14] and drug resistance[14,15] are known to
be associated with ART failure which could compromise
the benefits[16‑20] of ART in children. With more countries
scaling‑up ART in the West African sub‑region, there is the
possibility that more children will be developing ART failure
due to compromised adherence. Therefore, it is important
to identify the reasons why children on ART fail to take their
medications. In this study, we describe the characteristics
of HIV infected children with ART nonadherence as well
as the reasons for their nonadherence to ART.

Methodology
Study Design
We analyzed data on a cohort of 580 HIV‑1 infected
children who were enrolled on ART between February
2006 and December 2010 at the AIDS Prevention
Initiative in Nigeria (APIN)‑supported pediatric HIV
clinic of the Jos university teaching hospital (JUTH),
Jos, Nigeria. The children were aged 2 months ‑ 15 years
diagnosed with HIV‑1 infection at presentation to APIN,
JUTH and subsequently commenced on first‑line ART.
Approval for this study was given by the Ethics committee
of JUTH. A written informed consent was obtained from
the parents/guardians of the children for use of the data
for research. Prior to commencing ART, ART adherence
counseling was given to the children and their caregivers.
During each subsequent monthly clinic follow‑up visit,
a general health talk was given and the importance of
ART adherence re‑emphasized to the children and their
caregivers. The children and their caregivers were also
taught how to use alarm clocks daily for reminding them
of when the next ARV dose is due.
The diagnosis of HIV and the criteria for
commencement of ART in children was based on
Nigeria’s National Guidelines for Pediatric HIV and
AIDS Treatment and Care.[21] Children diagnosed with
HIV were placed on any of the following combinations
of first‑line ART: Zidovudine (AZT) + lamivudine (3TC)
+ nevirapine (NVP) or AZT + 3TC + efavirenz (EFV); and
the dosing regimen were twice a day for AZT, 3TC and
NVP or once a day for EFV.[21]
Adherence counseling was done by trained Nurses
and adherence counselors all of who were trained in the
early years of the APIN HIV care program, by professional
adherence counselors from the Harvard School of Public
Health, Boston, MA, USA.
In this study, nonadherence was defined as: Failure
to take medications (missed >2 doses or missed >1 day
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of ART within 30 days), resulting in an ART adherence
rate of < 95%,[22,23] which was determined during the
1‑month prior to the seventh follow‑up visit. Each
child had a total of 7 follow‑up monthly visits to the
clinic over a period of 8 months since starting ARVs.
The information on ART adherence and the various
reasons for nonadherence were obtained by patient
or caregiver self‑report through direct questioning and
captured in the standardized Patient Management and
Monitoring (PPM) form. The PPM is the pediatric
follow‑up clinical encounter form that was designed by
the Nigeria National Task Team on Pediatric ART and
validated by the Harvard School of Public Health. Data
on first‑line ART failure, based on the definition of the
national guidelines[21] was also obtained.
Statistical Analysis
Children with ART nonadherence were compared
with those who adhered to ART; ART non‑adherence
(yes/no) was regarded as the binary outcome variable.
The weight‑for‑age z score (WAZ) was determined from
their weight, adjusted for age and sex, using the WHO
AnthroPlus software[24] by importing the variables ‑ weight,
age and sex in the form of a text file into the software. Next,
the WAZ was categorized into a binary variable using the
WHO cut‑off of Z <– 3, with WAZ <– 3 defined as severe
malnutrition.[25] The WHO clinical stage was stratified
into stage 3/4 versus stage 1/2, while HIV RNA viral load
was categorized into <10.5 log10 versus ≥10.5 log10 copies/
mL using the median cut‑off value. Haemoglobin (Hb)
level was also categorized into Hb <8 g/dL (anemia)
and >8 g/dL.
Analyses were carried out using Stata software
version 10.0 (Stata Corporation, College Station, Texas,
USA). The association between baseline characteristic
and the outcome was examined using the Chi‑squared
or Fisher’s exact test for categorical variables, while the
Wilcoxon–Mann–Whitney test was used for comparison
of two medians. Univariate logistic regression was used to
examine the association between subject’s characteristics
and outcome with results expressed as odds ratios (OR)
with their 95% confidence intervals (CIs). The frequency
and percentage of the various reasons for nonadherence to
ART among the children were also determined. Statistical
tests were two‑sided with P < 0.05 considered as statistically
significant.

Results
There were 30 (5.2%) children of the 580 studied
that had non‑adherence to ART, that is, adherence
was 94.8%. Majority of the study subjects were: Aged
1-10 years (444, 76.8%), males (51.0%), did not know
their diagnosis of HIV (93.2%), had caregivers who did
not belong to any HIV support group (92.7%), had no oral
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thrush (96.6%), where in WHO clinical stage 1/2 (58.6%),
not anemic (95.2%), not severely malnourished (76.9%),
did not fail first‑line ART (81.2%) and had log viral
load < 10.5 copies/mL (51.2%), [Table 1].
Among children with ART nonadherence, majority
were: Children aged 1-10 years (76.7%), males (53.3%),
did not know their diagnosis of HIV (90.9%), had
log viral load < 10.5 copies/mL (59.0%), did not have
oral thrush (96.7%), were not anemic (92.9%), were
in WHO clinical stage 1/2 (60.0%), were not severely
malnourished (64.3%). Those who failed first‑line ART
were 33.3%, [Table 1].
The median (interquartile range) absolute CD4
count was higher in children with nonadherence to ART
compared with those who adhered: 500 (318-895) versus
476 (267–790), but this difference was not statistically
significant (P = 0.58). The odds of nonadherence was
two times higher among children who failed first‑line
ART compared with those who did not (OR [95% CI],
2.28 [1.03–5.02], P = 0.04), [Table 1].
The most common reason for nonadherence among
the 30 children with ART nonadherence was: Forgot to
take medications (46.7%), and this was followed by ran out
of medicine as the next common reason (20%), [Table 2].

Discussion
Our study showed a nonadherence rate of 5.2% which
was lower than the 58% obtained in a study of ART
adherence among Togolese children.[10] One systematic
review of adherence study in developing countries,
estimates adherence levels to range between 49% and
100%.[4] Our lower figure for nonadherence (5.2%), that
is, a relatively high figure for adherence (94.8%) may be
due to the repeated adherence counseling that the children
and their caregivers received during follow‑up visits. We
determined nonadherence at the seventh follow‑up visit.
Another possible explanation for our observed low level
of non‑adherence may be because majority of our study
subjects were younger children < 10 years of age (89.4%);
and studies have shown that nonadherence levels increase
with increasing age in HIV‑infected children,[26‑28] with the
problem worse in adolescents.
Although the frequency of nonadherence was higher
in males (53.3%) than females (46.7%) in our study,
this difference was not statistically significant (P = 0.78).
This was in contrast to the finding in other studies that
female gender was associated with nonadherence.[10,27] Our
observation should be expected as the gender of the child
should not have any impact on adherence since it is the
responsibility of the parents/caregivers to give medications
to their children.

Though majority of the children with
nonadherence (76.7%) were children aged 1‑10 years,
Table 1: Baseline characteristics of all HIV‑1 infected children
and those with nonadherence to ART
Characteristics

Total n (%)

All subjects
580 (100)
Age (years)
<1
73 (12.6)
1-5
297 (51.4)
6-10
147 (25.4)
>10
61 (10.6)
Median (IQR)
3.5 (1.8-6.6)
Sex
Male
295 (51.0)
Female
285 (49.0)
Child knows
diagnosis of HIV
Yes
18 (6.8)
No
246 (93.2)
Caregiver is
member of
support group
Yes
40 (7.3)
No
505 (92.7)
Oral thrush
Present
20 (3.4)
Absent
559 (96.6)
WHO clinical stage
1/2
335 (58.6)
3/4
237 (41.4)
Hemoglobin level
<8 g/dL
26 (4.8)
≥8 g/dL
513 (95.2)
Median (IQR)
10 (9-11)
WAZ
≤−3
120 (23.1)
>−3
400 (76.9)
Median (IQR)
−1.8
(−2.9 - −0.8)
Failed first‑line
ART†
Yes
109 (18.8)
No
471 (81.2)
Absolute CD4
count (per mm3)
Median (IQR)
478 (267-794)
Percentage CD4
count
Median (IQR)
17 (11-25)
HIV RNA viral
load (copies/ml)
Median (IQR)
38597
(4145-170133)
HIV RNA log viral
load (copies/ml)
<10.5
191 (51.2)
≥10.5
182 (48.8)
Median (IQR)
10.6
(8.3-12.0)

ART nonadherence n (%) P value*
Yes
30 (5.2)

No
550 (94.8)

5 (16.7)
15 (50.0)
8 (26.7)
2 (6.6)
3.2 (1.6-5.5)

68 (12.4)
243 (52.7)
139 (25.4)
59 (10.7)
3.5 (1.8-6.7)

16 (53.3)
14 (46.7)

279 (50.7)
271 (49.3)

0.78

1 (9.1)
10 (90.9)

17 (6.7)
236 (93.3)

0.76

2 (6.7)
28 (93.3)

38 (7.4)
477 (92.6)

1.00

1 (3.3)
29 (96.7)

19 (3.5)
530 (96.5)

1.00

18 (60.0)
12 (40.0)

317 (58.5)
225 (41.5)

0.87

2 (7.1)
26 (92.9)
10.0 (9.5-11.0)

24 (4.7)
487 (95.3)
10 (9-11)

0.64

10 (35.7)
18 (64.3)
−2.1
(−3.4 - −0.8)

110 (22.4)
382 (77.6)
−1.8
(−2.8 - −0.8)

10 (33.3)
20 (66.7)

99 (18.0)
451 (82.0)

0.83

0.40**

0.70**
1.00
0.65**

0.04

500 (318-895) 476 (267-790) 0.58**

18 (13-26)

17 (11-25)

0.33**

53018
38075
0.31**
(3873-127141) (4145-170805)

13 (59.0)
9 (41.0)
10.0
(7.9-12.0)

178 (50.7)
173 (49.3)
10.7
(8.6-12.1)

0.45
0.31**

*P value for Chi‑squared or Fisher’s exact test for the association between
categorical variables and treatment failure, **P value Wilcoxon rank sum
test for comparison of two medians, †This is a nonbaseline characteristic.
WAZ ‑ Weight‑for‑age Z score, IQR ‑ Interquartile range, ART ‑ Antiretroviral
therapy, RNA ‑ Ribonucleic acid, HIV ‑ Human immunodeficiency virus
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Table 2: Reasons for nonadherence to ART in HIV‑1 infected
children
Reasons for ART nonadherence
Felt good
Forgot/slept through
Can’t adhere to schedule
Patient refused to take medicine
Stigma of HIV/AIDS
Physician instruction
Never returned
Ran out of medicine*
Patient moved
Toxicity
Drug interaction
Medicine not available
Not able to pay
Caregiver travelled
Others
Total

Number of children
0
14
0
2
0
0
4
6
0
0
0
0
0
2
2
110

Percentage
0
46.7
0
6.7
0
0
13.3
20
0
0.9
0
3.6
0
6.7
6.6
100

*Children who ran out of medicine did so, not because medicines were
not available, but because they failed to keep their appointment dates.
ART ‑ Antiretroviral therapy, HIV ‑ Human immunodeficiency virus, AIDS ‑ Acquired
immunodeficiency syndrome

this does not suggest that the problem is more in this age
group in our study because this same age group constitutes
the majority (76.8%) of the entire study population.
In our study, majority of the children with nonadherence
did not know their diagnosis of HIV (from lack of full
parental disclosure). This observation is in conformity
with studies which showed that motivation for a better
adherence was enhanced by complete parental disclosure
to the child, of the child’s HIV diagnosis.[29,30] Our finding
may be explained by the fact that majority of our study
children were under 5 years (66.7%), which is below
the commonly accepted age of 6 years at which to start
parental disclosure.[31] Thus, as a result of this cut‑off age
for parental disclosure, frequent adherence counseling for
children below this age would not have had much impact
on the awareness of their own HIV status. Moreover, it is
the responsibility of parents/guardians to disclose a child’s
HIV status to him/her. Despite the recommendation that
disclosure should start from 6 years of age,[31] many parents
are reluctant to disclose to their children. Some of the
reasons they give is that the child will not understand, or
that the child may tell his friends, playmates and teachers
leading to stigmatization. Another reason is that of the
feeling of guilt on the part of the parents. Due to all these
reasons, in our pediatric HIV clinic we encourage children
to take their medications regularly without telling them
specifically why they are taking the medications, if parents/
guardians were yet to disclose the children’s status to them.
Majority of the children in our study with nonadherence
were in WHO clinical stage 1/2 (less advanced HIV)
which was in contrast to a previous study[32] which showed
that adherence increases in children with more advanced
HIV (WHO clinical stage 3/4). The increase in adherence
Journal of Medicine in the Tropics | Vol. 16 | Issue 2 | Jul-Dec 2014
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in children with advanced HIV may be because, these are
the ones that are more likely to utilize health services more
frequently and hence more likely to keep to follow‑up and be
constantly reminded of the need to take their medications.
The significantly higher odds of nonadherence in
children who failed first‑line ART compared to those who
did not was as expected; as several studies have shown that
non‑adherence to ART is one of the major risk factors of
ART failure.[5,13,14]
In our study, forgot to take medications (46.7%)
which was the most common reason for non‑adherence,
was similar to an Ethiopian study[33] where this reason
accounted for 33.9% cases of nonadherence. In
another study, this reason again accounted for 65.6%
of nonadherence. [34] The next common reason for
nonadherence was: Ran out of medicine (20%).
The children who ran out of medicine did so, not
because medicines were not available but because they
failed to keep their appointment dates.
Majority (20/30, 66.7%) of the children in our study
with nonadherence were 5 years and below. This may be
another contributory reason for nonadherence since they
were unlikely to remember to take their medications or
keep hospital visits as these are the responsibilities of their
parents/care givers.
One of the limitations of our study is the problem
of recall bias by children or their caregivers during the
collection of the information on ART adherence, since
we measured adherence using self‑reports. This has the
potential therefore, of overestimating the rate of adherence
and this may explain our low nonadherence rate.
The rate of non‑adherence to ART was low in this
study with the commonest reason for non‑adherence
being: Forgot to take medications. The low rate of
nonadherence was attributed to the repeated adherence
counseling patients and their caregivers get during each
clinic follow‑up visit and the use of alarm clocks daily for
reminding them of when the next ARV dose will be. This
practice should be encouraged. It is recommended that the
low nonadherence rate should be improved on, by calling
parents and caregivers on their Global System for Mobile
phones to remind them of their clinic appointment dates
to prevent the problem of running out of medications.

Acknowlegments
This publication was facilitated in part, by the US
Department of Health and Human Services, Health
Resources and Services Administration (U51HA02522)
which funded HIV/AIDS treatment and care services at

70

Ebonyi, et al.: Nonadherence to antiretroviral therapy in children

APIN, JUTH, Jos. We are grateful to APIN, JUTH, Jos
for permission to use the data.

References
1.

2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.

13.

14.
15.

16.

17.

18.

UNAIDS. Regional fact sheet 2012: Sub‑Saharan Africa. Available
from: http://www.unaids.org/en/media/unaids/contentassets/
documents/epidemiology/2012 gr2012/2012_FS_regional_ssa_
en.pdf. [Last accessed on 2013 Apr 10].
Global Health Facts. Children living with HIV/AIDS<15 years old,
2011. Available from: http://www.globalhealthfacts.org/data/topic/
map.aspx?ind=6. [Last accessed on 2013 Apr 20].
WHO. Global HIV/AIDS response. Available from: http://apps.who.
int/iris/bitstream 10665/44787/1/9789241502986_eng.pdf. [Last
accessed on 2013 Apr 20].
Vreeman RC, Wiehe SE, Pearce EC, Nyandiko WM. A systematic
review of pediatric adherence to antiretroviral therapy in low‑ and
middle‑income countries. Pediatr Infect Dis J 2008;27:686‑691.
Biadgilign S, Deribew A, Amberbir A, Deribe K. Adherence to
highly active antiretroviral therapy and its correlates among HIV
infected pediatric patients in Ethiopia. BMC Pediatr 2008;8:53.
Haberer J, Mellins C. Pediatric Adherence to HIV Antiretroviral
Therapy. Curr HIV/AIDS Rep 2009;6:194‑200.
WHO. Adherence to long‑term therapies: Evidence for action. Available
from: http://whqlibdoc.who.int/publications/2003/9241545992.
pdf. [Last accessed on 2014 Feb 15].
Biadgilign S, Deribew A, Amberbir A, Deribe K. Barriers
and facilitators to antiretroviral medication adherence among
HIV‑infected paediatric patients in Ethiopia: A qualitative study.
SAHARA J 2009;6:148‑54.
Bhattacharya M, Dubey AP. Adherence to antiretroviral therapy
and its correlates among HIV‑infected children at an HIV clinic in
New Delhi. Ann Trop Paediatr 2011;31:331‑7.
Polisset J, Ametonou F, Arrive E, Aho A, Perez F. Correlates of
adherence to antiretroviral therapy in HIV‑infected children in
Lomé, Togo, West Africa. AIDS Behav 2009;13:23‑32.
Chesney MA. Factors affecting adherence to antiretroviral therapy.
Clin Infect Dis 2000;30 Suppl 2:S171‑6.
Luebbert J, Tweya H, Phiri S, Chaweza T, Mwafilaso J,
Hosseinipour MC, et al. Virological failure and drug resistance in
patients on antiretroviral therapy after treatment interruption in
Lilongwe, Malawi. Clin Infect Dis 2012;55:441‑8.
Sebunya R, Musiime V, Kitaka SB, Ndeezi G. Incidence and
risk factors for first line anti retroviral treatment failure among
Ugandan children attending an urban HIV clinic. AIDS Res Ther
2013;10:25.
Al Hajjar SH, Frayha H, Althawadi S. Antiretroviral resistance
in HIV‑infected Saudi children failing first‑line highly active
antiretroviral therapy. Ann Saudi Med 2012;32:565‑9.
Rath BA, von Kleist M, Castillo ME, Kolevic L, Caballero P,
Soto‑Castellares G, et al. Antiviral resistance and correlates
of virologic failure in the first cohort of HIV‑infected children
gaining access to structured antiretroviral therapy in Lima, Peru:
A cross‑sectional analysis. BMC Infect Dis 2013;13:1.
Ciaranello AL, Chang Y, Margulis AV, Bernstein A, Bassett IV,
Losina E, et al. Effectiveness of pediatric antiretroviral therapy in
resource‑limited settings: A systematic review and meta‑analysis.
Clin Infect Dis 2009;10:1915‑1927.
Puthanakit T, Oberdorfer A, Akarathum N, Kanjanavanit S,
Wannarit P, Sirisanthana T, et al. Efficacy of highly active
antiretroviral therapy in HIV‑infected children participating in
Thailand’s National Access to Antiretroviral Program. Clin Infect
Dis 2005;10:100‑107.
Patel K, Hernan MA, Williams PL, Seeger JD, McIntosh K,
Van Dyke RB, et al. Long‑term effectiveness of highly active

19.

20.

21.

22.
23.
24.
25.
26.

27.

28.

29.
30.

31.
32.

33.
34.

antiretroviral therapy on the survival of children and adolescents
with HIV infection: A 10‑year follow‑up study. Clin Infect Dis 2008;
10:507‑515.
Musoke PM, Mudiope P, Barlow‑Mosha LN, Ajuna P, Bagenda D,
Mubiru MB, et al. Growth, immune and viral responses in HIV
infected African children receiving highly active antiretroviral
therapy: A prospective cohort study. BMC Pediatr 2010;10:56.
Ebonyi AO, Oguche S, Dablets E, Sumi B, Yakubu E, Sagay AS.
Effect of HAART on growth parameters and absolute CD4 count
among HIV‑infected children in a rural community of Central
Nigeria. Niger J Paed 2014; 41:1‑6.
Federal Ministry of Health: Nigeria: National Guidelines for
Paediatric HIV and AIDS Treatment and Care, 2010. Available
from: http://www.aidstarone.com/sites/default/files treatment/
national_treatment_guidelines/Nigeria_peds_2010_tagged.pdf.
Last accessed on 2013 Feb 15.
WHO. Adherence to long‑term therapies: Evidence for action. Available
from: http://whqlibdoc.who.int/publications/2003/9241545992.pdf.
Last accessed on 2014 Feb 22.
Sherr L, Lampe FC, Clucas C, Johnson M, Fisher M, Leake Date H,
et al. Self‑reported non‑adherence to ART and virological outcome
in a multiclinic UK study. AIDS Care 2010; 22:939‑945.
WHO. Application tools: WHO AnthroPlus software. Available
from: http://www.who.int/growthref/tools/en/. Last accessed on
2013 Apr 20.
WHO. Global Database on Child Growth and Malnutrition. Available
from: http://www. who.int/nutgrowthdb/about/introduction/en/
index 5.html. Last accessed on 2013 Apr 20.
Mellins CA, Brackis‑Cott E, Dolezal C, Abrams EJ. The role
of psychosocial and family factors in adherence to antiretroviral
treatment in human immunodeficiency virus‑infected children.
Pediatr Infect Dis J 2004;23:1035‑41.
Williams PL, Storm D, Montepiedra G, Nichols S, Kammerer B,
Sirols PA, et al. Predictors of adherence to antiretroviral medications
in children and adolescents with HIV infection. Pediatrics
2006;118:e1745-57.
Elise A, France AM, Louise WM, Bata D, Francois R, Roger S, et al.
Assessment of adherence to highly active antiretroviral therapy in
a cohort of African HIV‑infected children in Abidjan, Côte d’Ivoire.
J Acquir Immune Defic Syndr 2005;40:498‑500.
Waugh S: Parental views on disclosure of diagnosis to their
HIV‑positive children. AIDS Care 2003;15:169‑176.
Blasini I, Chantry C, Cruz C, Ortiz L, Salabarria I, Scalley N, et al.
Disclosure model for pediatric patients living with HIV in Puerto
Rico: Design, implementation, and evaluation. J Dev Behav Pediatr
2004;25:181‑189.
Guidelines on HIV disclosure. Available from: http://aidsaction.net/
pdf/guideline‑on‑hiv‑disclosure.pdf. Last accessed on 2014 Apr 12.
Giacomet V, Albano F, Starace F, de Franciscis A, Giaquinto C,
Gattinara GC, et al. Adherence to antiretroviral therapy and
its determinants in children with human immunodeficiency
virus infection: A Multicenter, national study. Acta Pediatr
2003;92:1398‑1402.
Tadios Y, Davey G. Antiretroviral treatment adherence and its
correlates in Addis Ababa, Ethiopia. Ethiop Med J 2006;44:237‑44.
Amberbir A, Woldemichael K, Getachew S, Girma B, Deribe K.
Predictors of adherence to antiretroviral therapy among
HIV‑infected persons: A prospective study in Southwest Ethiopia.
BMC Public Health 2008;8:265.

How to cite this article: Ebonyi AO, Toma BO, Ejeliogu EU,
Ugoagwu PO, Anejo-Okopi JA, Agbaji OO, et al. Nonadherence
to first-line antiretroviral therapy among human immunodeficiency
virus-1 infected children at the Jos University Teaching Hospital, Jos,
Nigeria. J Med Trop 2014;16:66-70.
Source of Support: Nil, Conflict of Interest: None declared.

Journal of Medicine in the Tropics | Vol. 16 | Issue 2 | Jul-Dec 2014

