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Abstract

Background: Socio-demographic charactetistics may have an impact on HIV-positive people's prognosis and survival. In addi-
tion, food insecurity could make it harder for HIV patients to stick to their treatment plans as effectively as possible.
Objective: This research aimed to determine the association between socio-demographic and food insecurity with adherence
to antiretroviral therapy among people living with HIV on ART in Ahmadu Bello University Teaching Hospital Zaria, Kaduna
State, Nigeria.

Method: Using a cross-sectional design, a systematic random sampling method was used to select respondents aged 18—64 years
on antiretroviral therapy for at least six months at Ahmadu Bello University Teaching Hospital Zaria, Kaduna State, Nigeria,
outpatients of the President's Emergency Plan for AIDS Relief clinic. Socio-demographic, food insecurity status and adherence
to ART was obtained using self-administered questionnaire. Descriptive statistics, chi-square test, and multiple logistic regression
were used for data analysis.

Results: Among the 385 people who took part in the study, about 67.5% of females and 32.5% of males took part in the survey,
respectively. About 54% of adults adhered to ART. The majority of the respondents (87.0%) had a low level of food security.
Food insecurity (OR = 1.2, p = <0.05), government employment (OR = 2.842, p = <0.01), self-employment (OR = 2.6, p =
<0.001), and being divorced or widowed (OR = 2.0, p = <0.01) were all significantly associated with ART adherence.
Conclusion: Food insecurity, employment, and marital status influenced adherence to ART. As a result, health care providers
and HIV control programme implementers must continually emphasis and encourage strict adherence.
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Introduction

According to the United Nations, in terms of disease
burden, Nigeria is placed second in sub-Saharan Africa,
behind South Africa, and third internationally, behind In-
dia'. The regions most affected by human immunodefi-
ciency virus (HIV) are East and South Africa®. In low
and middle-income countries, poor antiretroviral thera-
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py (ART) adherence leads to higher hospitalisation rates,
higher health-care expenses, decreased performance,
family and community disruption, and increased morbid-
ity and mortality’. Patients' socioeconomic position, edu-
cation, literacy, and other factors, as well as the treatment
regimen, illness characteristics, patient-provider relation-
ships, and clinical surroundings, all influence adherence,
according to previous studies in Sub-Saharan Africa*>*.

Socio-demographic factors have been demonstrated to
influence adherence to antiretroviral therapy (ART) in
HIV-positive people. According to the findings of an In-
dian study, females were more committed to ART than
males’. According to a study conducted in Nigeria, gender
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has a crucial role in medication adherence among HIV
and Acquired Immunodeficiency Syndrome (AIDS) pa-
tients®. This could be due to the economic disadvantage
of the feminine gender, as most women are housewives
who are not permitted to work for a living, Furthermore,
Mitiku et al. found that the age group of 20-30 years
had a greater adherence rate 92.8%°. Calder et al. claim
that research in north-central Nigeria indicated that wom-
en of Gwari and Nupe ethnicity had a lower probability
of medication adherence than women of "othetr" ethnic
groups, primarily Igbo and Yoruba'’.

Differences in cultural beliefs among ethnic groups
might explain the link between ethnicity and adherence.
According to Nachega et al., HIV-positive people who
work are more likely to stick to their ART regimen than
those who are unemployed''. Compliance with ART may
be influenced by social and economic factors based on
job or occupational position. Marital status was one of
the variables connected to antiretroviral medication ad-
herence. According to research by Agu et al. and Bello,
single patients appeared to be more non-adherent than
married individuals and this was ascribed to a breakdown
in communication among healthcare workers'>". Any-
aike et al. also discovered that a patient's educational level
had a significant impact on treatment adherence'®. When
compared to individuals with a college education, those
with no formal education were the most prone to forget
about their drugs. Treatment duration has been linked to
both adherence and non-adherence in studies'>!*!". This
demonstrates that significant exposure to ART leads to
improved knowledge and understanding for applying
ART into everyday lives.

Food insecurity and the HIV/AIDS have a direct asso-
ciation. Food insecurity aggravates malnutrition, increas-
ing the risk of HIV infection. HIV infection leads to
food instability since it lowers farm productivity, income,
and health bills, leading to a loss of capabilities'®. In the
overall adult population of people living with HIV, food
insecurity impedes adherence to ART in four ways, ac-
cording to qualitative assessments. The first is people's
fears of, or real experiences with, greater appetite while
taking ART on an empty stomach. Second, it's the dread
of, or real encounters with, ART side effects that are am-
plified in the absence of appropriate nourishment. Third,
people must choose between receiving food and getting
medications, forcing them to exchange pharmaceuticals
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for meals. Finally, people must choose between food and
medicines, forcing them to exchange or barter medicines
in order to get food or other supplies. Insolvable hunger
with ART has been observed in qualitative research from
a number of African countries, where it is thought to be

a main cause in non-adherence to treatment'*?*2!,

This explains that although food-insecure HIV patients
have accessibility to life-saving antiviral drugs, they are
unable to meet the ART's dietary and nutritional require-
ments at all times due to their restricted or non-existent
access to sufficient and nutritious food. Food insecurity
among HIV-positive individuals can lead therapy to be
delayed or even stopped altogether. Food hardship may
make it increasingly challenging for HIV patients to stick
to their treatment regimens as well as they should.

Non-compliance is linked to a number of factors that
vary depending on the context. Knowledge was linked
to non-adherence in East Jerusalem™. Younger age, ru-
ral residency, and substance use were all important fac-
tors in a study conducted in Kenya’. Internal migration,
limited counselling, and the incapacity of the spouse to
provide guidance and assistance were all cited as reasons
for non-adherence to ART in Malawi”. According to a
literature review, various researches have been conducted
in other regions of Africa, but just a handful in Nigeria,
such as Bello et al. in Ilorin, Afe et al. in Southwest Nige-
ria, and Okunola et al. in Ile-Ife on socio-cultural factors

influencing antiretroviral therapy adherence'>**.

However, no study has been done in Nigeria on socio-de-
mographic and food insecurity associated with adherence
to ART among HIV adults. ABUTH is one of the govern-
ment hospitals with a large provision of ART treatment
for HIV patients in Nigeria. Therefore, this study aimed
to determine between socio-demographic and food inse-
curity with adherence to ART among adults at ABUTH.

Materials and methods

Study design and setting

The study was conducted at ABUTH, Zaria, Kaduna
State, Nigeria. Kaduna state is one of the 36 states in Ni-
geria, with the capital being Kaduna. In Nigeria, the top
five states with highest HIV prevalence ae Akwa lbom
(5.5%), Benue (5.3%), Rivers (3.8%), Taraba (2.9%),
Anambra (2.4%) and Kaduna (1.1)*. An 18-month
programme to increase the number of people receiving
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antiretroviral therapy (ART) in nine Nigerian states was
launched in April 2019 by the U.S. President's Emergency
Plan for AIDS Relief (PEPFAR). Despite the COVID-19
pandemic, the programme resulted in 208,202 additional
HIV-infected people receiving ART (including 97,387 ad-
ditional people from March 31, 2019 to March 31, 2020
and an additional 110,815 additional people from April
2020 to September (2020)”. However, the present study
location Kaduna state was not one of the nine states that
was selected for the study. Using purposive sampling
ABUTH was selected in order to determinants and prev-
alence of adherence to ART. The study was done at the
HIV/PEPFAR clinic at ABUTH, Zaria, one of the 11
hospitals in Kaduna State, Nigeria, that give antiretroviral
therapy to HIV patients. The study was conducted from
June until September 2019.

A cross-sectional study with a quantitative approach was
conducted at the PEPFAR clinic of ABUTH, Zaria, Ka-
duna State, Nigeria. All adults aged 18 to 64 years liv-
ing with HIV on ART at ABUTH, Zaria, Kaduna State
were invited to participate in the study; adults who were
too sick due to an illness or mental issue throughout the
research period, such as infectious disorders or Alzhei-
mer's, were not considered eligible. The sample size was
calculated to be 385 and a systematic random sampling
technique was used. Ethical approval was obtained from
ethical committees of Universiti Putra Malaysia (JKE-
UPM-2019-036) and ABUTH, Zaria, Kaduna State, Ni-
geria (ABUTHZ/G30/2019). A questionnaire in English
was used to collect the information. A variety of demo-
graphic, food security, and ART compliance question-
naires were filled out by those who took part.

The study adapted a 6-item scale from the US Household
Food Security Survey Module® to measure food insecu-
rity. The adapted scale asked how often in the preceding
30 days the individual had to cut meal size, eat less, feel
hungty, skip a meal, or go without food for the entire day
because the household did not have enough money for

" "never," and "don't know"

food. "A lot," "occasionally,
were among the options. Raw food insecurity scores [0—
5] were created by adding positive responses ("a lot" or

"sometimes"), which were then divided into three levels
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based on USDA classifications: "marginal food security or
better" (0-1), "poor food security" (2-3), and "extremely
low food security" (4-5) #. However, in this study food
security was categories into two level: food security (0-1)
and food insecurity (2-6) see (Table 2).

The Centre for Adherence Support Evaluation (CASE)
of the New York Academy of Medicine (NYAM) de-
veloped the CASE Adherence tool (CASE). CASE Ad-
herence tool are three adherence questions in all. Better
adherence is indicated by a higher composite score. The
results of the CASE adherence instrument were com-
bined to produce a combined measure that varied from
3 to 16 points. Non-adherent patients had an index score
of less than ten, while those with a score of = 10 were

considered adherent™.

Statistical analysis

IBM SPSS version 25 was used and continuous data was
represented by the mean and standard deviation; categor-
ical data was represented by the frequency and percentage
(SD). Pearson's chi-square or Fisher exact tests were used
to explore the connection between adherence to ART as
a dependent variable and the independent variables. To
identify food insecurity and other characteristics related
with adherence to ART, a multivariate regression analy-
sis was undertaken, starting with basic logistic regression
with (p=0.25)"". Using an entry variable selection, multi-
ple logistic regression with a 95% confidence interval was
performed. The alpha 0.05 significance level was used.

Results

There were 385 participants, 67.5% of whom were female
and 32.5% were male. The majority of the respondents
(46%) were between the ages of 41 and 50, and more than
half of them (54.8%) were of Hausa ethnicity. Muslims
made up the majority of the responders (70.6%). Over
half of the respondents (57.7%) have a monthly income
of more than 40,000 naira (US$97.23). About 23.1 per-
cent of those polled were jobless or retired, 49.1% were
self-employed or business owners, and 27.8% worked for
the government. Over half of the respondents (60.3%)
were married, while 19% were single and 20.8 percent
were divorced or widowed. (Table 1).
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Table 1: Distribution of respondents by Socio-Demographic Characteristics n=385

Variables n % Mean * SD
Age (Years) 40.77 £ 9.94
18-33 72 18.7
3448 117 30.4
4964 196 50.9
Gender

Male 125 32.5
Female 260 67.5
Ethnicity

Hausa 211 54.8
Yoruba 65 16.9
Igbo 53 13.8
Others 56 14.5
Religion

Christianity 113 29.4
Islam 272 70.6
Educational level

No formal 32 8.3
Primary school 66 17.1
Secondary school 114 29.6
Tertiary 173 44.9
Duration of treatment

6—12 months 129 33.5
13—24 months 42 10.9
25-36 months 97 25.2
> 36months 117 30.4
Household size

1-4 162 42.1
5-8 181 47.0
9-12 35 9.1
>12 7 1.8
Monthly income 59280 * 56535.10
10000—20000 naira 77 20.0
20001-30000 naira 64 16.6
30001—40000 naira 22 5.7
> 40000 naira 222 57.7
Occupation

Unemployed/retired 89 231
Self-employed/business 189 49.1
Government employed 107 27.8
Marital status

Single 73 19.0
Married 232 60.3
Widows and divorced 80 20.8

*Others (From other ethnicity) **1 USD = 411.50 Naira,

Prevalence of food security status and adherence to food insecure. Meanwhile, about 46 percent of the pa-
ART tients were non-adherent. (See Table 2)
More than two-thirds of the respondents (87%) were

239 African Health Sciences, Vol 23 Issue 4, December, 2023



Table 2: Prevalence of Food Security Status and Adherence to ART of the Respondents

Variables Score n %

Food secure 0-1 50 13.0
Food insecure 2-6 335 87.0
Good adherence >10 208 54.0
Poor adherence <10 177 46.0

Table 3 outlines the important characteristics that influ-
ence adherence to ART. Adherence to ART was found to
be significantly related to age (X* = 9.179, p < 0.05). A
greater proportion of ART non-adherents was found in
respondents who were 49-64 years old (59.7%) compared
to those who were 18-33 (38.9%) and 34-48 (53.8%) years
old. Besides, non-adherence to ART was significantly as-
sociated with educational level (X* = 8.458, p < 0.05).
A higher proportion of ART non-adherence was found
among respondents who had attained tertiary education
(50.0%), compared to respondents who had attained no
formal education (7.7%), primary (13.5%), and secondary
education (28.8%). Occupation was associated with being

African Health Sciences, Vol 23 Issue 4, December, 2023

adherent to ART (X* = 9.061, p < 0.05). A greater pro-
portion of non-adherents to ART were found among the
government employed (60.7%) than the self-employed/
business (56.6%) and unemployed (40.4%). Marital status
was also significantly associated with adherents to ART
(X? = 7.293, p < 0.05). Respondents who were divorced
or widowed had a higher proportion of non-adherents
to ART (66.3%) than those who were single (45.2%) and
married (52.6%). Furthermore, respondents' food securi-
ty status was linked to adherence to ART in a significant
way (p < 0.05). A greater proportion of non-adherence
was found among respondents who were food insecure
(52.8%) than among respondents who were food secure

(38.0%).
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Table 3: Association between Socio-demographic, Food Insecurity and Adherence to ART

Variables Adhere n (%) Non- adheren (%) 2 p-value
Age (Years) 9.179  0.010
18-33 44 (61.1) 28 (38.9)

34-48 54 (46.2) 03 (53.8)

49-64 79 (40.3) 117 (59.7)

Gender 2706 0.100
Male 05 (36.7) 00 (28.8)

Female 112 (63.3) 148 (71.2)

Ethnicity 2805 0413
Hausa 96 (54.2) 115 (55.3)

Yoruba 25 (14.1) 40 (19.2)

Igbo 28 (15.8) 25 (12.0

Others 28 (15.8) 28 (13.5)

Religion 2506 0.113
Christianity 59 (33.3) 54 (26.0)

Islam 118 (66.7) 154 (74.0)

Educational level 8.458  0.031
No formal 16 (9.0) 16 (7.7)

Primary school 38 (21.5) 28 (13.5)

Secondary school 54 (30.5) 60 (28.8)

Tertiary 69 (39.0) 104 (50.0)

Duration of treatment 0.530 0912
6—12 months 60 (33.9) 09 (33.2)

13-24 months 18 (10.2) 24 (11.5)

25-36 months 47 (26.0) 50 (24.0)

> 36months 52 (29.4) 05 (31.3)

Household size 2,625 0453
1-4 69 (39.0) 93 (44.7)

5-8 91 (51.4) 90 (43.3)

9-12 14 (7.9) 21 (10.1)

> 12 3(1.7) 4 (1.9

Monthly income 1.478  0.687
10000-20000 naira 37 (20.9) 40 (19.2)

20001-30000 naira 27 (15.3) 37 (17.8)

30001-40000 naira 8 (4.5) 14 (6.7)

> 40000 naira 105 (59.3) 117 (56.3)

Occupation 9.061  0.011
Unemployed 53 (59.6) 36 (40.4)

Self-employed/business 82 (43.4) 107 (56.6)

Government employed 42 (39.3) 065 (60.7)

Marital status 7.293  0.026
Single 40 (54.8) 33 (45.2)

Married 110 (47.4) 122 (52.6)

Widows and divorced 27 (33.8) 53 (66.3)

Food security status 11.446  0.001
Food secure 19 (62) 31(38)

Food insecure 158 (47.2) 177 (52.8)

Note: significant level at p < 0.05; *Fishers exact test.
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Factors Associated with Adherence to ART

Table 4 shows that respondents who were self-employed
were more likely to be ART non-adherents than those
who were employed. When compared to unemployed
participants, self-employed participants had a twofold in-
crease in chances (AOR = 2.646, 95% CI: 1.335, 5.241).
In addition, respondents who worked for the govern-

ment had a 2.8-fold higher chance of not adhering to
ART than those who did not (AOR = 2.842, 95% CI:
1.542, 5.240). Divorced or widowed respondents were
also twice as likely as single or married respondents to
stop using ART (AOR = 2.016, 95% CI: 1.111, 3.660).
Those who were food insecure were also 1.2 times more
likely than those who were food secure to be non-adher-
ence to ART (AOR = 1.220, 95% CI: 1.642, 2.319).

Table 4: Factors associated to adherence to ART

Factors B SE Adjusted OR  95CI p-value
Age (Years)

18-33 ref

3448 0.461 0401 1.585 0.723-3.478  0.250
49-64 0411 0394  1.508 0.696-3.268 0.297
Educational level

No formal ref

Primary school -0.446  0.489  0.640 0.245-1.669  0.361
Secondary school -0.197 0.450  0.821 0.340-1.983  0.661
Tertiary 0.093 0438 1.098 0.465-2.592  0.832
Occupation

Unemployed ref

Self-employed/business  0.973  0.349  2.646 1.335-5.241  0.005
Government employed ~ 1.045  0.312  2.842 1.542-5.240  0.001
Marital status

Single ref

Married 0.204 0368 1.226 0.596-2.520  0.580
Others 0.701 0304 2.016 1.111-3.660  0.021
Food secure status

Food secure ref

Food insecure 0.199 0328  1.220 1.642-2.319  0.050

Note: significant p < 0.05, S.E-standard error, Hosmer and Lemeshow test (p = 0.293), Cox and Snell R
squared (18%), Nagelkereke R-squared (0.243), Omnibus Tests of Model Coefficients (p = 0.000).

Discussion

In comparison to other studies conducted in Nigeria,
the prevalence of adherence in this study is lower than
the WHO's recommended limit*2. Oku et al. found that
59.9% of patients in the south-south region of Nigeria
were adhering to ART" while Agu et al. found that 84.7%
of patients in the north-central region of Nigeria were
adhering to ART".
found decreased adherence. Because of inadequate edu-
cational status and medicine reminder technique, adher-
ence was found to be 42% in Ekiti and Ondo states** and
53.6% in Abuja, Nigeria's capital®. When compared to
other regions in Nigeria, ART adherence was found to

However, several Nigerian regions
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be lower among HIV respondents on ART in ABUTH,
Zaria. The majority of patients interviewed in this study
were non-adherent in aspects of forgetfulness and time,
that could be attributed to a bad health sector and fa-
cilities, such as poor relationships with healthcare practi-
tioners, long waiting times, and vast distance. These fac-
tors contributed to low adherence to ART in the current
study compared to other studies done in other regions of
Nigeria.

One of the characteristics affecting adherence to ART
was respondents' profession. Government employees
had a larger percentage of non-adherent respondents
than self-employed/business owners or unemployed re-
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spondents, according to the current study. Nachega et
al. observed that HIV-infected patients who have been
employed were much more likely than those who were
unemployed to fail to adhere to ART". Non-adherence
to ART was more common among self-employed re-
spondents than among unemployed respondents. Other
research, however, corroborated our findings, demon-
strating a substantial connection between occupation
and adherence to ART. Suryana et al. observed a strong
relationship between ART adherence and job status™.
According to Prah et al., occupation was proven to be a
major factor in treatment adherence®”. Compliance with
ART was substantially associated to occupational posi-
tion36. Non-adherence among HIV-positive employed or
self-employed people was most frequently caused by busy
work schedules and/or forgetfulness.

In this study, married people made up the majority of
the respondents. Divorced or widowed respondents were
assigned to the "other" category. Divorced and widowed
respondents were two times more likely than married
respondents to stop using ART. Previous research has
discovered that marital status has a significant impact on
ART adherence”™. In their research, they discovered
that marital status was a major determinant of adherence.
Married expecting women are more likely to take ART
than unmarried, formerly married, or cohabitating, ac-
cording to their research”. Divorced adults had the lowest
levels of adherence compared to other marital situations,
with fewer women following the rules. Given that most
married women had told their sex partners of their Infec-
tion status contributed significantly to their high adher-
ence”. It indicated that spouses influenced HIV-positive
people's adherence to treatment.; in other words, having
a supporting partner can help enhance adherence to ART.

The majority of respondents (87%) were food insecure,
according to the current survey. These final results beat
studies performed at Arba Minch General Hospital in
the Southern Region (19.5%), Kenya (20-50%), Uganda
(37.3%), the Democratic Republic of the Congo (57%),
Namibia (67%), Humera Hospital in Northern Ethiopia
(40.4%), Jimma University Referral Hospital (63%), and
Butajira Hospital inside the Southern Nation (87.4%).
The current study found that food insecurity status was
higher than other African countries. This might be due to
the socioeconomic position of the respondents and the
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economic situation in the country, such as lack of job op-
portunities, poverty, and corruption. Differences in food
insecurity levels between parts of the country can also be
linked to the health intervention metrics employed, the
research years and contexts, and the different indicators
used to define food insecurity* .

Non-adherence to ART was 1.2 times more common in
food needy respondents than in food secure respondents.
This finding is consistent with that of a systematic review
study, which indicated shortage of food is the most ma-
jor barrier to regular ART adherence and the most com-
mon reason of prescription interruptions. Participants
said they had greater unfavourable side effects when they
used ART without food. Many individuals believed that
if you don't eat adequate calories, the medicine will be
ineffective or perhaps even harmful?’. Patients who were
food insecure had a higher rate of non-adherence to an-
tiretroviral medication (ART) than those who had access
to food. Noncompliance with ART has been linked to
food scarcity effects in both developing and developed

countries, according to research.

Conclusion

In summary, food insecurity, occupation, and marital sta-
tus were factors associated with adherence to ART among
HIV adults. Workplace regulations must be in place to
help those with illnesses in keeping to their medication
regimens, and also self- employed patients can develop a
self-reminder method like an alarm to reduce forgetful-
ness. Improved food shortages may also lead to higher
adherence to treatment. To figure out how, intervention
studies are required. It is critical to provide support for
those living with HIV in order to solve ART adherence
concerns among HIV-positive people. More adherence
research studies should be undertaken on a regular ba-
sis to assess ART patients' levels of adherence and to
prepare interventions to promote adherence. Adherence
counsellors and adherence support should collaborate
with the Regional Health Office, Regional HIV/AIDS
Prevention Coordinating Office, and adherence coun-
sellors. Government agencies and/or non-governmental
organizations (NGOs) must maintain household food se-
curity for adults on ART by providing food assistance or
offering job possibilities for those who are unemployed.
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