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Summary 
Highly active antiretroviral therapy (HAART) has 
proved effective in prolonging survival and improving 
the quality of life of the people living with HIV/AIDS 
(PLWHA). For the succes s fu l t reatment of HIV 
infection, at least 9 5 % adhe rence to HAART is 
required. This study sought to assess adherence to 
HAART and to identify factors enhancing adherence 
wi thin the s t u d y p o p u l a t i o n . T h e s tudy was a 
descriptive cross-sect ional survey of 428 patients 
attending the antiretroviral (ARV) clinic of the Federal 
Medical Centre, Makurdi . Self-reported adherence 
and other data were collected using an interviewer-
adminis tered ques t ionna i r e . Data were analysed 
using SPSS 11.0 and Epi6; and were exported into 
Systat 11 for mult ivariate logistic regression.There 
were 151 (35.3%) males and 277 (64.7%) females. 
The mean age was 36.7 ± 9.6 years. Self-reported 
adherence rate was 268 (62.6%). The factor most 
predictive of adherence to HAART was availability 
of ARVs |OR = 5.2; 9 5 % conf idence interval 3.1-
8.6; p < ().()() 11, followed by the ability to afford regular 
visits to the ARV clinic [OR = 1.7; 95% confidence 
interval 1.04-2.8; p = 0.034). A recent diagnosis of 
HIV made less than 3 years prior to the study period 
was also signif icantly associated with adherence to 
HAART (x^= 8.94; p = 0.003). Availability of ARVs 
and ability to afford to regularly visit the clinic among 
other factors , posi t ively inf luenced adherence to 
H A A R T among PLWHA. Efforts should be targeted 
at constant provision of free ARVs and early initiation 
of therapy for those requiring treatment, as well as 
ensuring regular adherence-educat ion. 

K e y w o r d s : Adherence, HAART, PLWHA, HIV, 
ARV 

R e s u m e 
La therapie antiretrovirale ties active (HAART) a 
prouve effect ive dans la longevite et la Pamelioration 
de la qualite de vie des individus vivant avec le NIH/ 
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SI DA ( P L W H A ) . Pour le succes du t ra i tement 
d'infection du VIH, au moins 95% d'adherence au 
H A A R T est neces sa i r e . Ce t t e e tude evaluai t 
Padherence au HAART et d identifier les facteurs 
influent-ant Vadherence de la population etudiee. Cette 
etude etait descriptive su r428 patients (151 (35.3%) 
males et 277 (64.7%) femellcs) attendant la clinique 
antiretroviral (ARV) du Centre Federal Medical de 
Makurdi . L 'adherence persorinelle et d ' au t r e s 
donnees etaient collectees utilisant un questionnaire 
par interview. Les donnees etaient analysees utilisant 
les programmes SPSS 11.0 et Epi6; et etaient 
exportees dans Systat 11 Vanalyse de regression 
Iogistique multivariable. La moyenne d 'age etait de 
36.7 ± 9.6 ans. Le taux d 'adherence personnel etait 
de 268 (62 .6%). Le fac teur le plus predict ive 
d'adherence au HA ARTetait accessibilite au ARVs 
|OR = 5.2; 95% l'intervallc de confidence 3.1-8.6; p 
<0.001 ], suivi pari habiliteaux visites regulieres a la 
c l in ique ARV [OR = 1.7; 95% Pin te rva l l e de 
confidence 1.04-2.8; p = 0.034). Un diagnosis recent 
du V1H faisait moins de 3 ans de cette etude etait 
significativement associe a radherence au HAART 
(x2 = 8.94; p = 0.003). Accessibilite aux ARVs et 
I'habilite d'aller a une visite regulierement parmi 
autres facteurs influence positivement Vadherence 
au HAART parmi les PLWHA. Des efforts doivent 
etre vise a rapprovisionnement des antiretroviraux 
gratuit (ARVs gratuit) et d une initiation precoce de 
la therapie pour ceux necessitant une traitement bien 
qu 'une education reguliere. 

In t roduct ion 
In January 2002, the Federal Government of Nigeria 
commenced its highly active antiretroviral therapy 
(HAART) programme to provide antiretroviral 
(ARV) drugs to 10,000 adults and 5,000 children living 
with HIV/AIDS in Nigeria. Twenty five treatment 
centres including the Federal Medical Centre (FMC) 
Makurdi, in Bcnue State, were designated to run the 
programme nationwide 111. Since the inception of 
the Federal Government treatment initiative, other 
in t e rna t iona l a g e n c i e s , n o n - g o v e r n m e n t a l 
organizations, faith-based organizations and civil 
societies have also become involved in providing 
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ARVs in both the public and private health sectors in 
Nigeria. These include the Pres ident ' s Emergency 
Plan lor A I D S Relief (PEPFAR) which is a United 
States Gove rnmen t $15 billion global initiative to 
combat the HIV/AIDS epidemic outside of the United 
Stales, over a f ive-year period |2 ) : the Global Fund 
to fight AIDS, Tuberculos is and Malar ia | 3 | and the 
Global HIV/AIDS Initiative in Nigeria ( C H A I N ) | 4 | . 

H A A R T h a s p r o v e d t o b e e f f e c t i v e by 
improving the quality of life of people living with HIV/ 
AIDS ( P L W H A ) | 5 | , p ro longing survival | 6 | and 
reducing HIV- related morbidi ty and mortality (7| . 
For the successful t reatment of HIV however, a level 
of at least 9 5 % adhe rence to H A A R T is considered 
appropr ia te for ach iev ing therapeut ic success 181;as 
this mainta ins opt imal and durab le viral suppression 
191. Adherence rates h o w e v e r are of ten lower than 
this 181 and rates f rom studies have ranged from 54% 
110) to 9 4 % | l l | . T h i s s tudy the re fo re sought to 
d e t e r m i n e the a d h e r e n c e rate and to identify the 
f a c t o r s e n h a n c i n g a d h e r e n c e to H A A R T a m o n g 
pat ients rece iv ing t rea tment at the FMC Makurdi, 
Nigeria. 

M a t e r i a l s a n d m e t h o d s 
Study design and scope 
T h e s tudy w a s a descr ip t ive cross-sectional survey 
that was conduc t ed be tween December 2004 and 
F e b r u a r y 2 0 0 5 , at the ARV c l in ic of the F M C , 
Makurd i , in Benue State, Nigeria. All the patients 
w h o at tended the cl inic dur ing the study period were 
e n r o l l e d in to the s t u d y . I n f o r m a t i o n on soc io -
demographic characterist ics, self-reported adherence 
and factors in f luenc ing adherence to H A A R T were 
col lected th rough in te rv iewer -admin i s t e red semi-
structured ques t ionna i res . For this study, adherence 
was defined as the consistent use of prescribed ARVs, 
and was measured over the period f rom the onset of 
t reatment to the t ime of the s tudy period for each 
respondent . Permiss ion to carry out the study was 
sought f rom and granted by the Ethical Commi t t ee 
ol the FMC, Makurd i . 

Data analysis 
Data collected were analyzed using SPSS version 
11.0 and Epi- Info (Epi-6); and were then exported 
in to Sys ta i ve r s ion I 1 for mu l t i va r i a t e logis t ic 
regression analysis. Associat ions were tested using 
chj-scjiKire for quali tat ive variables and s tudent ' s t-
tests lor quanti tat ive variables. Level of statistical 
s ignif icance was set at 5%. 

R e s u l t s 
Socio-detnographic characteristics 
Of the 4 2 8 responden ts , 151 (35 .3%) were males 
and 277 (64.7% ) were females . T h e mean age was 
36.7 ± 9.6 years ( range 15-74 years) . T h e mean age 
of the males was 39 .2 ± 8.6 years and females 35.3 
± 9 .8 years (t = 4 .02 , df = 426 , p < 0 .001) . Most, 302 
( 7 0 . 6 % ) w e r e in u n s k i l l e d a n d par t i a l ly ski l led 
o c c u p a t i o n s , 176 ( 4 1 . 1 % ) h a d pos t s e c o n d a r y 
educat ion and 198 ( 4 6 . 3 % ) we re marr ied while 98 
(22 .9%) were w i d o w e d . Tab le 1 s h o w s the socio-
d e m o g r a p h i c charac te r i s t i c s of the respondents . 

Table 1: Subject characteristics (N = 428) 

Number v/i 

Age (years) 
< 1 9 
20-29 
30-39 
40-49 
> 5 0 
Se.\ 
Male 
Female 
Occupation 
High 
Middle 
Low 
Level of education 
No formal 
Primary 
Secondary 
Post secondary 
Marital status 
Single (never married) 
Married 
Separated 
Divorced 
Widowed 
Co-habiting 
Religion 
Christianity 
Islam 
Income/month (naira) 
Seasonal 
<5,000 naira 
>5.000 naira 

Reported adherence and factors influencing 
adherence 
R e s p o n d e n t s that w e r e a d h e r e n t to H A A R T by self-
repor t w e r e 2 6 8 ( 6 2 . 6 % ) , w h i l e 160 ( 3 7 , 4 % ) were 
n o n - a d h e r e n t . T w o h u n d r e d and n ine r e sponden t s 
(48.8%)) had been d i a g n o s e d HIV pos i t ive within one 

2 
91 

172 
I 12 
51 

0.5 
21.3 
40.2 
26.2 
11.9 

151 
277 

35.3 
64.7 

77 
49 

302 

18.0 
11.4 
70.6 

47 
72 

133 
176 

11.0 
16.8 
31.1 
41.1 

76 
198 
31 
15 

98 
10 

17.8 
46.3 

7.2 
3.5 

22.9 
2.3 

420 
8 

98. 
.9 

133 
120 
175 

31.1 
28.0 
40.9 



Adherence lo IIAAU'i 31 

to two years prior lo the study while only 2 (0.5%) 
had been diagnosed for longer than seven years. Al 
the time of the study. 192 (44.9%) had been on 
HAART for between six months and one year, while 
only 5 (1.2%) had been on HAART for longer than 
four years. 

Table 2: Factors influencing adherence lo HAART 
(n=428) 

Treatment history No. % 

Time oj HlVdiagnosis 
(prior lo study period) 
<3 years 347 81.1 
> 3 years 81 18.9 
Hme on HAART 
(prior lo study period) 
<6 months 110 25.7 
>6 months 318 74.3 
Access to HAART 
liver Jailed to keep clinic appointment 
Yes 162 37.9 
No 266 62.1 
Ability to afford regular ARV clinic visits 
Yes 
No 
ARVs always available on clinic 
appointment days 
Yes 
No 
Perception of health workers' attitude 
Perceived lo he non-judgemental 
Perceived lo be judgemental 
Other factors enhancing adherence* 
Improved health 
Desire to prolong life 
Obedience to doctors' instructions 
Desire to live for children/family 
Hoping lo be cured eventually 
Ability lo afford llie drugs 

"Multiple response 

Two h u n d r e d and s ix ty six (62 .1%) 
respondents reported that they never tailed lo keep 
their clinic appointments while 162 (37.9%) reported 
that they somet imes failed to keep their clinic 
appointments. Respondents were asked if they could 
afford the total costs (drugs inclusive) of regular visits 
to the ARV clinic. More than half of the respondents 
246 (57.5%) reported that they could afford lo visit 
the clinic regularly. Those reporting that the ARVs 
were somet imes not avai lable on their cl inic 
appointment days 212 (49.5%) were only slightly 

fewer than those reporting that the ARVs were 
always available on their clinic appointment days 216 
(50.5%). Most of the respondents 330 (77.1%) 
perceived health workers ' alt i tude to be non-
judgemental. Only one hundred and sixty persons 
(37.4%) reported having factors thai enhanced their 
adherence lo treatment, while 268 (62.6%) did not 
report any enhancers (Table 2). 

Association between adherence and subject 
characteristics 
Table 3 shows the association between adherence 
and subject characteristics. Persons aged > 40 years 
111 (68.1 %) were adherent compared to the younger 
respondents aged < 40 years, though the association 
did not reach statistical significance (R= 0.066). A 
higher proportion of males 98 (64.9%) were adherent 
when compared to 170 (61.4%) females, though there 
was no statistically significant pattern by gender (x-
= 0.52:df = I: p = 0.471). 

Association between adherence and factors 
influencing adherence 
Table 4 shows association between adherence and 
other fac tors i n f l u e n c i n g adhe rence . More 
respondents 229 (66.0%) with a recent diagnosis ol 
HIV (< 3 years) were significantly adherent when 
compared with those who were diagnosed for > 3 
years prior to the study period (p = 0.003). Being on 
HAART for < 6 months 78 (70.9%) was significantly 
associated with adherence compared with being on 
treatment for > 6 months (p = 0.037). Never failing 
to keep ARV clinic appointments 186 (69.9%) was 
significantly associated with adherence to HAART 
( x : = 16.03; df = I; p < 0.001). Being able to afford 
the costs (drugs inclusive) of regular visits to the ARV 
clinic 168 (68.3%) was significantly associated with 
adherence to HAART (x : = 7.96; df = 1; p = 0.005). 
Respondents who had ARVs always available on their 
clinic visit days 169 (78.2%) were significantly more 
adherent lo HAART than those who did not always 
have ARVs available on their clinic visit days (x- = 
45.48; df = I; p < 0.001). More 219 (66.4%) of the 
respondents who perceived health workers attitude 
to be non - judgemen ta l were adherent when 
compared with those who perceived their altitude lo 
be judgemental (x : = 8.64; dl = I; p = 0.003). 

Multi va ri a t^Lagl^Lic re si res.j i on predicting 
adherence to HAART 
Table 5 shows the results of the multivariate logistic-
regression predicting adherence lo HAARI among 
the study population. The laclor most predictive ol 

246 57.5 
182 42.5 

216 50.5 
212 49.5 

330 77.1 
98 22.9 

160 37.4 
49 11.4 

9 2.1 
4 0.9 
4 0.9 
3 0.7 
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Table 3: Association between adherence and subject characteristics (n=428) 

Subject characteristics Adherent Non-adherent Chi-si|uarc P-value Subject characteristics 
n (%) n (%) 

Age (years) 
<40 157(59.2) 108(40.8) 3.379 0.066 
>40 111(68.1) 52(31.9) 
Se.x 
Male 98(64.9) 53(35.1) 0.520 0.471 
Female 1 170(61.4) 107(38.6) 
Occupation 
High 84(66.7) 42 (33.3) 1.251 0.263 
Low 184(60.9) 118(39.1) 
Level of Education 
Lower 152(60.3) I (X) (39.7) 1.384 0.239 
Higher 116(65.9) 60(34.1) 
Marital status 
Currently married 124(62.6) 74(37.4) O.(XX) 0.997 
Not currently married5" 144(62.6) 86(37.4) 
Income/month (naira) 
Seasonal 76(57.1) 57(42.9) 4.704 0.095 
<5,000 72(60.0) 48(40.0) 
>5 ,(XX) 120(68.6) 55(31.4) 

*Divorced. widowed, separated, single, co-habiting 

adherence to H A A R T was avai lability of ARVs |OR 

Table 4: Association between adherence and factors influencing adherence (n= =428) 

V 

Adherent Non-adherent Chi-square P-value 

Treatment history 
Tune of HIV diagnosis (yrs) 
<3 229(66.0) 118(43.0) 
>3 39(48.1) 42(51.9) 8.94 0.003 
Time on HAART 
< 6 months 78(70.9) 32(29.1) 
> 6 months 190(59.7) 128(40.3) 4.35 0.037 
Access to HAART 
Ever failed to keep clinic 
appointment 
Yes 82(50.6) 80(49.4) 
No 186(69.9) 80(30.1) 16.03 <0.001 
Ability to afford regular 
clinic visits 
Yes 168(68.3) ' 78(31.7) 
No 1 (X) (54.9) 82 (45.1) 7.96 ().(X)5 
ARVs always available 
Yes 169(78.2) 47(21.8) 
No 99(46.7) 113(53.3) 45.48 <0.(X)1 
Perception of health workers' 
attitude 
Non-judgemental 219(66.4) 111 (34.2) 8.64 ().(X)3 
Judgemental 49(50.0) 49(50.0) 



Adherentr lo HAART 33 

= 5.2: 95% confidence interval 3.1-8.6; p < 0.001|, 
followed by the ability to afford regular visits lo ihe 
ARV clinic |OR = 1.7; 95% confidence interval 1.04-
2.8; p = 0.0341. 

Tabic5: Adjusted odds ralio of factors influencing 
adherence to HAART among PLWHA in Makurdi. 
Benue State. 

Variable A justed OR 95% CI P-valuc 

0.96 
0.72 
1.0 

0.88 
1.0 

0.6 
1.0 

0.5 
0.9 
LO 

Age (yrs) 
15-29 
30-39 
>40 
Occupation 
Higher 
1 jower 
lulu cat ion level 
Lower 
Higher 
Income/mouth 
(naira) 
Seasonal (irregular) 
<5.(XX) 
>5.(XX) 
Time of HIV diagnosis 
(prior to study period) 
< 3 years 
> 3 years 
Time on HAART 
(prior to study period) 
< 6 month 
> 6 months 
Ever Jailed to keep 
clinic appointment 
Yes 
No 
ARVs always available 
Yes 5.2 
No 1.0 
Ability to afford regular 
visits to ARV clinic 
Yes 1.7 
No. 1.0 

69 
0 

1.3 
LO 

0.5 
1.0 

0.4-2.1 0.919 
0.6-0.95 0.020 

0.4 - 1.8 0.720 

0.3 - 1.09 0.095 

0.3-1.04 0.065 
0.6-1.2 0.354 

0.9 - 3.02 0.079 

0.7 - 2.3 0.442 

0.3-0.7 ().(X)1 

3.1-8.6 <0.00! 

1.04 - 2.8 0.034 

Discuss ion 
There is no established gold standard by which to 
measure adherence to antiretroviral therapy 112) -
how to measure, what specific measure to use and 
when to measure |12). Studies have measured 2-
day 171,3-day 113|. 4-day 1141,7-day 110,15) and I-
monlh 116,17), adherence to HAART. In this study 
however, adherence was measured over the period 
from the time of initiating HAART to the time of the 
study period for each respondent. It was felt that 

assessing individual adherence from onset of 
treatment to the time of the study period was more 
likely to reflect ihe distribution of causes for non-
adherence , notably non-avai labi l i ty of drugs 
experienced due to financial constraints and during 
stock-out per iods. In their study, Becker and 
colleagues | 18 | had also estimated adherence to 
nucleoside reverse transcriptase inhibitors (NRTIs) 
during the firsi 365 days of therapy for treatment 
naive individuals . Their study however was a 
retrospective analysis of pharmacy claims data 
regarding ARV prescription refills. 

The HAART adherence rate in this study 
was found lo be 62.6%. This adherence rale was 
higher than the 54% found in a similar study in Kano 
State, Nigeria 110|, bul much lower than the 95.5% 
found in Abuija, Nigeria 1171. The differences in these 
rates may be due lo the different socio-cullural factors 
that are influenced by the different geographic 
locations. 

Soda-demographic characteristics 
A higher proportion of the patienls in this study 
population were aged 30-39 years. They were also 
found to be less likely to adhere to treatment. This 
finding is similar to that by Kleeberger and colleagues 
114) where age <40ycars was significantly associated 
with non-adherence. The majority of the patienls were 
females, probably because women in the study area 
usually utilize health facilities more frequently than 
men do, and also because women are anatomically 
more susceptible to acquiring HIV infection. This 
however, was not the finding in Kano, Nigeria 110) 
where the majority of the patienls were males who 
had economic advantage over women. Surprisingly, 
persons of higher occupations were less likely to 
adhere to t reatment than were those of lower 
occupations. Possibly they were more likely to forget 
to take their d rugs as a result of their busier 
schedules. Though the majority of the respondents 
had higher education, those with lower education were 
less likely to adhere to treatment. This is similar to 
the findings of Kalichman and colleagues 119), where 
persons with low health literacy and lower education 
(< I2years of education or functionally illiterate) were 
less likely to adhere to HIV medications. Persons 
not currently married were less likely to adhere to 
treatment than were married persons. They probably 
lacked the stabilizing effect and support (financial 
and otherwise) of marriage, and the responsibility to 
spouses and/or children that may have motivated 
them to desire to remain healthy and prolong their 
lives. Cheever 1201 had demonstrated the significant 
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association between marriage and adherence. The 
unusually large proportion of widows/widowers also 
suggests that their spouses may have died from AIDS. 

T h o u g h the a s soc i a t i on did not reach 
statistical significance, persons earning a seasonal 
( irregular) income were less likely to adhere to 
treatment than those with lower incomes. They were 
mostly farmers and their income was dependent on 
the seasons and on how good their harvest was. Since 
their income was irregular, they could hardly afford 
the total costs incurred for each visit to the ARV 
clinic. Income has been shown in another study, to 
be s igni f icant ly assoc ia ted with adherence 1201 
though Kalichman and colleagues 17 J and Orrell and 
colleagues (21 ] disputed this in their own studies. 

Paradoxically, respondents who needed to 
be reminded to take their drugs were significantly 
less likely to adhere to treatment. Either that they 
simply forgot to take their drugs or that they probably 
relied so much on their reminders that they made no 
effort whatsoever on their own to ensure that they 
look their drugs as prescribed and on time. These 
findings are in contrast to the findings of Rabkin and 
Chesney 122 ] where social support was associated 
with adherence: and to the findings of Malcolm and 
colleagues 1231 who demonstrated that the excellent 
adherers in their studies received substantial support 
from their family members and friends who were 
constantly reminding them to take their drugs. 

Factors influencing HAAK'T adherence 
On bivariate analysis, respondents with a diagnosis 
of HIV made less than 3 years prior to the study 
period were found to be significantly more likely to 
adhere to treatment than were those diagnosed for 
longer. This association however, failed to reach 
statistical significance on multivariate analysis and 
therefore, length of HI V diagnosis was not predictive 
of adherence in this study. However, those diagnosed 
for less than 3 years were more likely to have been 
adherent probably because as the diagnosis was 
recent, they were more anxious about the outcome 
of the disease and would do whatever it would take 
to stay healthy and prolong their lives. Other studies 
have also found no association between adherence 
and leng th of HIV i n f e c t i o n [24 ,251 though 
Kleeberger and colleagues found that persons who 
had tested HIV positive within the last year (prior to 
the study period) were significantly less likely to miss 
doses than those who had tested HIV positive for 
more than one year | I 4 | . T h o s e who were on 
HAART for less than 6 months were more likely to 
adhere to treatment than those who were on HAART 

for longer. Drug fatigue might not have set in yet and 
they were probably still impressed with the remarkable 
improvement in their heallh and therefore wished to 
maintain it. Other studies however, have not shown 
an association between adherence and length of time 
on HAART 126,271. 

On bivariate analysis, never failing to keep 
clinic appointments was significantly associated with 
adherence. However, multivariate analysis revealed 
that those w h o s o m e t i m e s mis sed their clinic 
appointments were significantly less likely to adhere 
to t r e a t m e n t . K l e e b e r g e r and co l l e agues also 
demonstrated that no recent outpatient visits were 
predictive of non-adherence | 26 | . Respondents that 
were able to afford regular visits to the clinic were 
significantly more likely to adhere to treatment than 
those who could not af ford it. This is in support of 
the findings of Carbal lo and colleagues 128) and 
Kleeberger and colleagues [26], where low financial 
status was found to be significantly predictive of non-
adherence. Availability of ARVs was also found to 
be significantly associated with adherence. This is in 
support of other findings where non-availability of 
ARVS |1()| and problems with gett ing medicines 
resupplied was associated with non-adherence [29]. 
On bivariate analysis, perceiving health workers' 
attitude as being non-judgemental was found to be 
significantly associated with adherence. This supports 
the f i n d i n g s of o t h e r s t u d i e s w h e r e it was 
demonstrated that good patient-provider relationships 
positively influence adherence 123,301. However, this 
association failed to reach statistical significance on 
multivariate analysis. 

Conc lus ion 
T h e most impor tan t f a c t o r e n h a n c i n g HAART 
adherence in this study population was the availability 
of drugs, followed by the ability of the patients to 
afford the costs of regular visits to the clinic. Other 
fac tors e n h a n c i n g a d h e r e n c e included a recent 
diagnosis of HIV, improved health and the desire to 
prolong life. The f indings of this study suggest that 
providing free and uninterrupted ARV drug supplies 
would improve adherence to HAART. There is also 
the need for regular adherence-education and early 
initiation of therapy for patients requiring treatment. 
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