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Abstract

Purpose: To assess medication adherence and health status in ambulatory HIV positive patients in
Akwa Ibom State, Nigeria.

Methods: The 7-item Adherence to Refills and Medication Scale (ARMS-7) was used to assess
medication adherence among 500 HIV positive patients in three secondary health facilities in Akwa
Ibom State, Nigeria. A single-item question (measuring self-rated health) and depression (CESD-R)
guestionnaire were also used to evaluate the patients. Recent CD4 count and viral load were obtained
from the patients’ folders. The association between independent and dependent variables was
evaluated using logistic regression analysis.

Results: Only 56 (11.7%) respondents reported 100% adherence to their medications; 190 (39.7%)
rated their health as being ‘very good’ and 51 (10.7%) reported being depressed. Respondents who
were single were more likely to be nonadherent (aOR = 2.665, 95% CI = 1.336 - 5.318; p = 0.005), and
the nonadherent patients were more likely to have lower CD4 cell counts (aOR = 0.998, Cl = 0.996 —
0.999; p = 0.007). Those who rated their health as ‘fair’ or ‘poor’ were more likely to be nonadherent
(aOR= 11.380, CI = 1.527 — 84.785; p=0.018) and depressed (aOR = 2.748, Cl = 1.469 — 5.141; p =
0.002). Patients who were unemployed were more likely to rate their health as fair/poor (aOR = 1.890,
Cl =1.197 — 2.985; p=0.006).

Conclusion: This work has shown that even though most of the HIV positive patients perceive their
health as being very good, their adherence to medications was poor which is directly related to their
unemployment status. Intervention to improve adherence directed at socio-economic status of the
individual patient is recommended.
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INTRODUCTION

The goals of antiretroviral therapy (ART) are to
achieve  rapid, maximal and  sustained
suppression of viral load, preserve or improve
immunologic function, reduce the risk of

transmission of human immunodeficiency virus
(HIV) to sexual partners, prevent mother-to-child
transmission, prolong life and improve the overall
well-being of persons infected with HIV [1].
However, these benefits cannot be obtained if
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HIV positive persons are not adherent to their
medications.

Adherence to medication has been defined as
the degree to which individuals take medications
according to prescription [2], including timing,
dosage, and frequency [3]. This may also include
a patient attending all clinic appointments [1].
Variability in adherence and clinical outcomes
has been observed in HIV infected individuals
who are on ART. Behavioral and psychosocial
factors like depression [4] and the way patients
rate their general health [5] have been adduced
to explain this variability. Nonadherence to
medication is common among all patient
populations particularly among those with chronic
illnesses [6].

The way patients perceive or rate their health
can influence their adherence to therapy [5], and
is significantly associated with increased risk of
death particularly among the elderly [16]. _Earlier
reports indicate that psychiatric disorders can
predict poor self-rated health status [11-13], low
weight gain, CD4 depletion [14], suicide [15],
rapid progression to Acquired Immune Deficiency
Syndrome (AIDS), and increase in mortality [11].
In this respect, depression has been shown to be
common in persons living with HIV/AIDS
(PLWHA) [7-9]. In sub-Saharan Africa, the
prevalence of depression among HIV infected
individuals on ART ranges from 9% to 32% [10].
Due to its association with medication adherence
and depression, self-rated health can be used to
screen for depression and also assess (and
possibly address) factors responsible for
medication nonadherence. For instance, a
patient who rates their health as “poor” or “fair”
can be probed further with an open-ended
question to find out why they rated their health as
such [5].

In previous studies, the relationship between
medication (non)adherence and depression
[4,13,17,18] or adherence to antiretroviral drugs
and self-rated health have been reported [5]. To
our knowledge, such studies are sparse in
Nigeria. For instance, although Oku and
colleagues [19] assessed medication adherence
and self-reported health status of their
respondents, the relationship between both
variables was not evaluated; other Nigerian
studies [20-26] did not assess health status or
depression vis-a-vis adherence to antiretroviral
medications. Furthermore, the prevalence of
HIV/AIDS in Akwa Ibom State where this study
was carried out has remained the highest in the
country even though it has reduced from 10.8%
in 2014 (national average was 3.0%) to 5.5% in
2018 [27]. Therefore, this study sought to assess

medication adherence and self-rated health
status and to evaluate their association with
depression and other patient variables in HIV
positive patients attending clinic at three
secondary health institutions in Akwa Ibom State,
Nigeria.

METHODS

Study setting

This study was conducted in three State
government-owned secondary health facilities
(General Hospitals) located in Ikot Ekpene,
Etinan and Eket Local Government Areas of
Akwa Ibom State in Nigeria. These hospitals
were chosen from each of the three senatorial
districts of the State (North West, North East and
South). At the time of data collection, the
HIV/AIDS clinics in these hospitals were
supported by Family Health International (FHI, a
non-governmental organization) in partnership
with the United States Agency for International
Development (USAID).

Sample size

A minimum sample size of 384 was calculated
based on the formula: n = Z%pg/d® using a
prevalence (of 50.4%) of ARV medication
adherence from a previous study [19]. However,
considering possible errors in completing the
questionnaires a sample size of 500 patients was
targeted for the study.

Selection criteria

Following ethical approval, patients aged 18
years or older who had been diagnosed with
HIV/AIDS infection prior to the study period using
standard procedure, had been on ART for at
least 1 year, and also gave informed consent to
participate were recruited for the study. All
severely ill or mentally unstable patients and
pregnant women were excluded.

Instruments for data collection

Medication adherence was assessed using the
7-item Adherence to Refills and Medication Scale
(ARMS) [28,29]. The ARMS is a reliable and
validated instrument, with Cronbach’s alpha of
0.82 [29]. Each item asks patients to rate on a 4-
point scale how often they do not take or refill
their medications (whether deliberately, due to
forgetfulness, etc) or how often they run out of
their medications. Scores on the scale range
from 7 to 28; the higher the score the better the
adherence. A score of 28 indicates absolute
adherence, while scores less than 28 suggest
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some degree of medication non-adherence [30].
Self-rated health was assessed using a single-
item question which has been documented as a
reliable measure of health status [31,32]. This
item asks patients to rate (on a 5-point scale
ranging from “Excellent” to “Poor”) their health in
the past months. The Centre for Epidemiology
Studies Depression Scale — Revised (CESD-R)
[33] was used to measure depression. This is a
validated (Cronbach’s 0a=0.86) 10-item
instrument which questions how often a person
has felt or behaved in a particular way.
Response choices, in form of a 4-point Likert
scale, range from ‘none of the time’ to ‘all of the
time’. Except for items 5 and 8 which are
reversed-scored, all items are scored from 0
(rarely or none of the time) to 3 (all of the time).
Scores (sum of all ten items) on the CESD-R
range from 0 to 30. A score of 10 or greater is
indicative of depression.

In addition to these, demographic data of the
respondents were obtained using a structured
questionnaire. Recent CD4 cell count and viral
load (done within the last 3-6 months) were
extracted from the patients’ case notes.

Data collection

Two research assistants who had been trained
assisted with data collection at the study sites.
Copies of both questionnaires were distributed to
eligible patients while waiting to see the doctor
on their HIV clinic appointment. Recent CD4
count and viral load were obtained from the
patients’ folders. Completed questionnaires were
collected on the spot.

Data analysis

Data were analyzed using SPSS ([IBM] version

20.0). Descriptive statistics were used to
summarize patients’ responses, demographic
and clinical data: continuous data were

represented by means (tstandard deviation) as
well as median (interquartile range) for normal
and non-normal distributions respectively, while
categorical variables were summarized by
frequencies and percentages. Medication
adherence and health status were treated as
dichotomous variables (nonadherent = 1,
adherent = 0; fair/poor = 1, excellent/very
good/good = 0) in the analyses. Binary logistic
regression was conducted with each patient
characteristic as the independent variable and
the clinical outcomes (medication adherence and
health status) as the dependent variables. The
independent variables which were significantly
associated with both outcome variables were
then included in multiple logistic regression to

assess the actual predictor(s) of the latter in the
final model (adjusted). At 95% confidence
interval, statistical significance was set at P
<0.05.

RESULTS

Out of the 500 questionnaires distributed, 488
were retrieved yielding a response rate of 97.6%.
However, 10 were not wused due to
incompleteness of required data.

Demographic and clinical data of respon-
dents

The mean age of respondents was 38.0 + 11.2
years and females constituted about two-thirds (n
= 340, 71.1%) of the sample. Most of the
respondents (58.7%) had been on antiretroviral
drugs for 4 to 6 years. One hundred and ninety-
three (40.4%) had up to secondary education
while 35 (7.3%) said they had no formal
education. Almost half of the respondents
(46.0%) were married. Two hundred and
seventy-three (57.1%) indicated that they were
currently working. Only 46 (9.6%) of the
respondents indicated the presence of at least a
comorbidity. Details of the demographic
characteristics of the respondents are given in
Table 1 while the clinical characteristics are
given in Table 2.

Table 1: Demographic characteristics of respondents
(N=478)

Variable Frequency Percentage
Gender

Male 138 28.9
Female 340 711
Age (years)

<30 153 32.0
31-40 137 28.7
41-50 117 24.5
51-60 58 121
>60 13 2.7
Mean £ SD 38.0+11.2

Highest Education

None 35 7.3
Primary 110 23.0
Secondary 193 40.4
Tertiary 140 29.3
Marital Status

Single 172 36.0
Married 220 46.0
Widowed 55 11.5
Divorced 31 6.5
Employment Status

Working 273 57.1
Not working 205 42.9
Living alone

Yes 171 35.8
No 307 64.2
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Table 2: Clinical Characteristics of Respondents

Variable Frequency Percentage
Presence of
comorbidity
Yes 46 9.6
No 432 90.4
Viral load
(copies/mL)!
<1,000 276 76.7
>1,000 84 23.3
Duration on ARV
drugs (years) 156 32.6
<3 185 58.7
4-6 101 211
7-9 36 7.5
210 52+27
Mean + SD
CD4 cell count
(cells/pL)?
<350 58 16.2
>350 301 83.8
Mean = SD 587.3+ 215.6
Depressed
Yes 51 10.7
No 427 89.3

'Available for only 360 respondents; 2Available for only
359 respondents

Medication adherence of participants

Some respondents (56, 11.7%) reported 100%
adherence to their antiretroviral drugs while the
others (422, 88.3%) reported varying degrees of
medication nonadherence. Employment status
(odds ratio, OR = 1.842, 95% confidence
interval, Cl = 1.010 — 3.362); p = 0.046), marital
status (OR = 2.328, Cl = 1.304 — 4.156; p =
0.004), CD4 count (OR = 0.998, Cl = 0.997 —
1.000; p = 0.009) and health rating (OR = 4.994,
Cl = 1526 — 16.345; p = 0.008) predicted
nonadherence in the unadjusted regression
model. However, only marital status, CD4 cell
count and health status significantly predicted
nonadherence in the final regression model.
Respondents who were single (including the
divorced and widowed) were more likely to be

nonadherent than those who were married
(adjusted odds ratio, aOR = 2.665, Cl = 1.336 -
5.318; p = 0.005); nonadherent individuals were
more likely to have lower CD4 cell counts (aOR =
0.998, Cl = 0.996 — 0.999; p = 0.007); and those
who rated their health as fair or poor were more
likely to be nonadherent (aOR= 11.380, CI =
1.527 — 84.785; p=0.018,). (Table 3).

Self-rated health status among respondents
Most of the respondents (39.7%) rated their

health as ‘very good’ and only 7 (1.5%) rated
their health as ‘poor’. (Figure 1).

Parcent
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Figure 1: Self-Reported General Health Status of
Respondents

Self-rated health was significantly predicted by
employment status and depression in both
adjusted and unadjusted logistic regression
models. Those who were not employed were
more likely to rate their health as fair or poor than
those who were employed (aOR = 1.890, CI =
1.197 — 2.985; p = 0.006) and the respondents
who were depressed were more likely to rate
their health as fair/poor than those who were not
(aOR =2.748, Cl = 1.469 — 5.141; p = 0.002).

Table 3: Logistic Regression Models Predicting Medication Nonadherence

Variable Unadjusted OR (ClI) p (OR) Adjusted OR (Cl) p (aOR)
Marital status (currently single) 2.328 (1.304 — 4.156) 0.004 2.665 (1.336 — 5.318) 0.005
Employment status (unemployed) 1.843 (1.010 — 3.362) 0.046 - -

CD4 cell count 0.998 (0.997 — 1.000) 0.009 0.998 (0.996 — 0.999) 0.007
Health status (Fair/poor) 4.994 (1.526 — 16.345)  0.008 11.380 (1.527-84.785) 0.018

Correct predictions = 88.0%, Nalgelkerke R?= 16.7% (0.167), X?= 33.278, degree of freedom, df = 4, p<0.001

Table 4: Logistic Regression Models Predicting Health Status

Variable Unadjusted OR (ClI) p Adjusted OR (ClI) p
Employment status (unemployed) 1.865 (1.188 —2.929)  0.007 1.890 (1.197 — 2.985) 0.006
Depression (depressed) 2.699 (1.453 -5.012)  0.002 2.748 (1.469 — 5.141) 0.002

Correct predictions = 79.9%, Nalgelkerke R? = 0.054, X2= 16.661, df = 2, p<0.001
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DISCUSSION

In this study, medication adherence was poor.
The reported health status of our participants
was generally ‘very good’ and the proportion who
reported being depressed was low. Only marital
status, CD4 cell count and health status
significantly predicted nonadherence while self-
rated health was significantly predicted by
employment status and depression.

The low medication adherence observed in our
study contradicts earlier studies [9,19-26,29,34].
While it can be argued that the differences in
some of the earlier reports [9,19-26, 34] can be
explained on the basis of differences in the
instruments used for assessing adherence
and/or the variability in the methods of
calculating or classifying adherence, these
factors cannot explained the differences in
respect of the report from Kripalani and
colleagues [29] which measured adherence with
the same tool used in the present study.
However, differences in geographical study
settings and the socioeconomic background of
our sample may explain the differences. In line
with previous studies [5,19,35], most of the
patient variables in our study were not
significantly =~ associated  with  medication
adherence. However, marital status, CD4 cell
count and self-rated health status of patients
predicted medication nonadherence. Contrary to
some earlier studies [25,36] which reported no
significant association between marital status
and nonadherence to antiretroviral medications,
our study showed a significant association
between both variables. Similar results have
been documented [23,26]. In this study, those
who were single (comprising those who were not
married, were widowed or divorced) were more
likely to be nonadherent than those who were
married. This finding may be due to the fact that
someone living with a spouse may usually be
encouraged or reminded to take their
medications regularly. Lack of medication
reminders from family/friends has been reported
as one of the reasons for nonadherence [37]. In
contrast to the report of an earlier study in
Nigeria [24], nonadherent individuals in our study
were more likely to have lower CD4 cell counts.
In line with our findings, Memiah and colleagues
[17] reported less adherence in respondents with
CD4 count less than 200copies/uL. However, a
Tanzanian study [38] showed that nonadherence
was associated with higher CD4 cell counts
among respondents.

In line with the report of Wroe and colleagues
[18], the prevalence of depression reported by
our participants was relatively low when

compared to earlier studies [7,9,17,24,34].
However, an even lower prevalence of 9.6% was
reported in a Ugandan study [39]. Since
depression was self-reported in the present
study, respondents may have under-reported this
psychological disorder. In a study with 55
individuals, only two-thirds of the participants
who were diagnosed with depression actually
reported symptoms of depression [40]. The
beneficial effects of antiretroviral therapy and
counselling could also be adduced to explain this
finding [39]. The low depression prevalence
notwithstanding, early detection and effective
treatment of this disorder is warranted in all
PLWHA.

Our study corroborated the report from a study
conducted among patients in Nigeria [19] which
indicated that most respondents rated their
health as being ‘very good’. Such health rating
was significantly associated with adherence in
this study. Thus, respondents who reported
nonadherence to medication were more likely to
rate their health as fair/poor, in line with the
findings reported by Cardarelli and colleagues
[5]. Similarly, Oku and colleagues [19] reported
that respondents who indicated that their health
had improved since commencement of ART
were more adherent to treatment than those who
did not perceive any improvement. Our finding
that depressed patients were more likely to rate
their health as fair/poor than those who reported
not being depressed is consistent with an earlier
study [41] which reported self-rated health status
as one of the strongest predictors of depression
among HIV-positive men who often inject drugs.
However, since this was a cross-sectional study,
causality was not ascertained.

In this study, employment status also predicted
respondents’ health status. Those who reported
being unemployed were more likely to rate their
health as fair/poor than those who were
employed. A possible reason could be the
significant correlation between depression and
employment status (result not shown) in this
study as well as in previous reports [42-44].

There are possible limitations to be considered
when interpreting the results of this study. First,
the study was done in secondary health facilities
in one State in the country. Second, convenient
sampling method employed in recruiting
respondents could under-represent the study
population. Third, causality could not be
ascertained since the cross-sectional study
design was employed. Finally, our data were
obtained by self-reporting hence, recall bias and
social desirability bias could not be ruled out.
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CONCLUSION

This work has shown that most of the HIV
positive patients adhered poorly to medications
even though they perceived their health as being
very good. Nonadherence to medication was
dependent on marital status, CD4 cell count and
health status while self-rated health was
significantly predicted by employment status and
depression. Our results imply that individuals will
benefit from treatment and counselling sessions
tailored to their specific needs. HIV adherence
counsellors in particular, should not be in a haste
to blame patients for poor adherence or poor
clinical outcomes such as low CD4 count or high
viral load. Rather, they should seek to know
possible reasons for such observation. Particular
attention should be placed on patients that are
not currently married (including those who are
separated, divorced, or widowed) or employed.
Follow-up interventional studies are
recommended to ascertain causality and
evaluate outcomes of interventions to improve
adherence in PLWHA.
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