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Background

Adherence to antiretroviral therapy (ART) is defined as tak-
ing all prescribed antiretroviral medications following the 
initiation of Highly Active ART in the correct doses at the 
prescribed time intervals and in the right manner, observing 
any dietary restrictions in at least 95% of the time.1 Adherence 
is, therefore, a powerful determinant of the quality of life and 
survival among people living with the Human 
Immunodeficiency Virus (HIV) (PLHIV).1

The 95-95-95 target, which aims to achieve 95% of 
PLHIV receiving ART, is one of the objectives of the Joint 
United Nations Programme on HIV/Acquired Immune 
Deficiency Syndrome (AIDS) (UNAIDS) Fast Track 
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strategy to expedite actions to end the AIDS epidemic by 
2030.2 These goals are an update to the 2014 90-90-90 tar-
gets, which aimed to ensure that by 2020, 90% of PLHIV 
were receiving ART.3

Optimal adherence is required for optimal viral load sup-
pression and reduction in treatment failure. To ensure that 
there is optimal adherence to ART among HIV patients, the 
level of ART adherence as well as factors that influence 
adherence need to be determined. This will provide a scien-
tific basis for the improvement of existing interventions to 
ensure optimal adherence to ART among HIV patients. 
Factors influencing ART adherence include demographic 
and socioeconomic factors such as sex, age, educational 
level, marital status, income, living place, employment and 
religion and health delivery factors.4–10

In a study conducted in sub-Saharan Africa (SSA), ART 
adherence among older adolescents was poorer than in other 
age groups with psychosocial, socio-economic, individual 
and treatment-related factors influencing adherence.11 ART 
adherence is influenced by individual, health systems and 
environmental factors, which include treatment outcome, 
coping skills, disclosure, healthcare provider, family and 
support, organization of ART clinics, stigma and cost of 
transportation. Knowledge of one’s HIV status was a factor 
in ART adherence among adolescents.12,13 A study among 
eight SSA countries revealed stigma, ART side effects, lack 
of resistance and forgetfulness as barriers to ART adher-
ence.14 The findings of a study conducted in Yaounde, 
Cameroon proved that poor ART adherence is associated 
with the presence of depressed mood, virologic failure, dis-
ease progression and treatment failure.15 Poor ART adher-
ence can also lead to drug resistance strains of HIV leading 
to treatment failure and affecting immediate health 
outcomes.2

Some studies have been conducted on ART adherence in 
Ghana: in the Volta Region,16 in the Upper West Region,17 in 
the Cape Coast Metropolis,7 in the Sunyani Municipality18 
and the Western Region.19 However, the study in the Volta 
Region was conducted at a single site (the then Volta 
Regional Hospital, Ho), which may not be a fair representa-
tion of the entire Volta Region. However, due to differences 
in sociodemographic and health system factors, it is impera-
tive to investigate the determinants of ART adherence among 
HIV patients in the Volta Region of Ghana to improve 
adherence.

In the Volta Region, the prevalence of HIV is 3.0% and 
this is higher than the national prevalence of 1.7%.20 This 
higher prevalence of HIV in the Volta Region compared to 
the entire Ghana necessitated the conduct of this study, 
which was to investigate the sociodemographic and health 
system determinants of adherence to ART among HIV 
patients in the Volta Region. The results of this study would 
guide interventions aimed at ending AIDS by 2030 in Ghana 
in general and the Volta Region in particular.

Methods

Description of the study site

The Volta Region is one of Ghana’s 16 administrative 
Regions, with Ho City designated as its capital. It is located 
west of the Republic of Togo and to the east of Lake Volta. 
The Region has a total of 18 administrative districts. It is 
multi-ethnic and multilingual, including groups such as the 
Ewe, Guan and the Akan people.

This study was conducted in 5 out of 19 hospitals offering 
ART services in the Volta Region. These included; Ketu 
South District Hospital, Ho Municipal Hospital, Battor 
Catholic Hospital, Ho Teaching Hospital, and Hohoe 
Municipal Hospital. These Hospitals were selected purpo-
sively to participate in the study as the top five Hospitals 
with new ART clients from 2014 to 2018.21

In terms of availability of healthcare services, the Volta 
Region has a total of 749 health facilities: 29 Hospitals, 156 
Health Centres, 44 Clinics, 4 Polyclinics, 14 Maternity 
homes, 452 CHPS Compounds and 50 private health 
facilities.21

Study design

For the current study, a cross-sectional design was adopted, 
whereby data were collected from study participants between 
March and July 2021. It is an appropriate design because it 
enables a researcher to collect quantitative data to describe 
as well as establish associations between sociodemographic 
and health systems variables and ART adherence.

Eligibility criteria

ART clients from 2014 to 2018 aged 18 years and above who 
were on ART for at least 6 months and consented to partici-
pate, were included in the study. However, clients who were 
severely sick and needing urgent medical attention were 
excluded from the study.

Sample size

The sample size for the study was calculated using the for-
mula for cross-sectional studies.22 A non-response rate of 
10% was added to the calculated sample size to obtain the 
sample size for the study.

Using the formula : * / ;n z p p d= −( )2 21

Where n = required sample size, z = reliability coefficient 
(z-score) of 1.96 at 95% confidence level, p = estimated pro-
portion of PLHIV who adhered to ART from a study con-
ducted in the Upper West Regional Hospital, Ghana 
(62.2%),17 and d = margin of error of 5% (0.05). The esti-
mated sample size was calculated as follows:
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Therefore; . . ( . ) / . .n = × − =1 96 0 622 1 0 622 0 05 361 32 2

Adding non - response rate10 0 1 361 3

36 13 361 3 397 4 39

% , . .

. . .

n = ×
= + = ≈ 88

Thus, the minimum sample size required for the study is 398. 
However, since this was a multi-centre study comprising five 
ART sites, a sample size of 1729 was used for the study. The 
number of ART-Naïve patients (patients who have never taken 
ART before) for the five study sites from 2014 to 2018 was 875 
(for Ho Municipal Hospital), 717 (for Ho Teaching Hospital), 
1314 (for Ketu South District Hospital), 635 (for Hohoe 
Municipal Hospital) and 729 (for Battor Catholic Hospital), 
giving a total of 4270 new HIV clients (Volta Regional Health 
Directorate [VRHD], 2018).

The sample size for each ART site was determined dispro-
portionately by calculating the number of ART clients at that 
site out of the total number of ART clients from all selected 
sites multiplied by the overall sample size for the study. So, 
the sample size was allocated as follows: Battor Catholic 
Hospital: 702; Ketu South District Hospital: 312; Hohoe 
Municipal Hospital: 292; Ho Municipal Hospital: 212; Ho 
Teaching Hospital: 211.

Sampling

Multistage sampling was used for the study. The first stage 
involved purposively selecting the ART sites for the study 
based on the number of naïve ART clients from 2014 to 2018. 
The second stage involved the selection of the participants at 
each ART site using systematic sampling. At each ART site, a 
list of all ART clients who visited the site for ART services 
was obtained and served as the sampling frame. The sampling 
interval (Kth) was estimated as N/n, where N is the total num-
ber of ART clients at the ART site and n is the required sam-
ple size for that ART site. A number was randomly selected 
between 1 and Kth to serve as the starting point from which 
every Kth client on the sampling frame was selected until the 
required sample size for that site was attained. Any ART cli-
ent selected, who met the eligibility criteria and gave written 
consent, was included in the study. Any selected client who 
declined to participate in the study was replaced by the next 
client to meet the sample size for that site.

Data collection instrument and procedure

Before data collection began, the ART clients were sensi-
tised about the study for 1 month by the heads of the ART 
centres of the various Hospitals where data were collected 
for mobilisation purposes. A pretested standardised struc-
tured interviewer-administered questionnaire adapted from 
similar studies,23 was used for data collection. Before data 
collection started, the instrument was pretested among a con-
venience sample of 10% of the planned sample size at a 

facility in the Volta Region, which did not have implications 
in the actual study. This was done to ensure the reliability 
and validity of the questionnaire, and the completion time. 
Since the ART providers at the various centres assisted with 
data collection, none of the clients who were approached for 
the study declined to participate. Also, research assistants 
interviewed participants using the structured questionnaire 
on the sociodemographic and health systems determinants of 
ART adherence. The questionnaire was prepared in English. 
However, data collection was done in a local language the 
respondents understood.

Study variables

ART adherence was the dependent variable in the study. It 
means taking all prescribed antiretroviral medications fol-
lowing the initiation of ART in the correct doses at the pre-
scribed time intervals and in the right manner, observing any 
dietary restrictions at least 95% of the time. To determine the 
level of adherence, leftover pills were counted using the 
pharmacy system and reviewed by research assistants in 
addition to self-reporting by the participants. This was done 
by counting the number of pills the patient should have taken 
from the last visit and the number of extra pills that were 
returned on the current visit using the following example:

Previous date issued: 06/01/2018; total quantity taken at 
home: 67; Quantity returned: 15; Date returned: 03/02/2018; 
Days since last issue: 28; Regimens: 2 bid; Total supposed to 
take: 56; Total should have returned: 67–56 = 11; Pills missed: 
15–11 = 4; Percentage adherence: (56−4)/56*100 = 92%; 
Adherence level = 92%.

The independent variables consisted of sociodemo-
graphic factors (sex, age, marital status, religious affiliation, 
ethnicity, highest level of education, income, employment 
status, settlement type, number of children, distance to ART 
site and duration on ART) and health systems factors (ART-
providing site).

Data analysis

Data were entered using Epi-Data and exported to STATA 
version 17 (StataCorp LLC) (serial number: 401706369918) 
for cleaning, coding and analysis. Descriptive statistics 
including mean, percentages, frequencies and cross-tabula-
tions were done. Continuous variables such as age were sum-
marised and presented as means and standard deviations. 
Categorical variables were summarised into frequencies and 
percentages. Logistic regression in univariable and multivari-
able models was used to determine variables associated with 
ART adherence. Variables with a p-value < 0.05 in the uni-
variable logistic regression model were candidates for multi-
variate logistic regression. The Hosmer-Lemeshow goodness 
of fit test was used to indicate the final model goodness of 
fit.24 In Multivariable logistic regression, variables with a 
p-value < 0.05 were considered statistically significant.
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Ethical consideration

Ethical approval was obtained from the University of Health 
and Allied Sciences Research Ethics Committee (UHAS-
REC), Ho (UHAS-REC A.2[1]20-21). The clearance letter 
from the UHAS-REC together with introductory letters from 
the Principal Investigator (PI) were sent to the various insti-
tutions for permission to be granted for data collection to 
begin. Participant information and consent form describing 
the study was provided and explained to participants in the 
language they best understood and they gave informed writ-
ten consent before being enrolled into the study. The PI 
ensured that no identifiable information that could be traced 
to any participant was captured on the questionnaire. Unique 
codes were assigned to each participant and were used for 
the analysis. Also, the participants were assured that any 
information provided would be strictly confidential and that 
only the PI and the Co-investigators would have access to 
the information provided.

Results

Sociodemographic and health system 
characteristics

Table 1 presents the sociodemographic characteristics of the 
participants. The Mean age of the respondents was 44.6 (SD: 
12.6). The majority 1316 (76.1%) were females; most, 1115 
(64.4%) were 40 years and above; 849 (49.1%) were mar-
ried; most, 1597 (92.4%) were Christians; the majority, 1400 
(81.0%) were Ewes; the majority, 1062 (61.4%) had less 
than secondary school level of education; most, 1277 
(73.8%) had a monthly income of less than GH₵300; 1291 
(74.6%) were self-employed; 1461 (84.5%) had children; 
465 (26.9%) were living in the urban area; the ART site was 
within 50 km for majority 971 (56.2%) of the participants; 
the majority, 1052 (60.8%) took less than 1 h to get to the 
ART site; the majority, 1057 (61.1%) had been on ART for 
between 1 and 5 years and 702 (40.6%) received ART from 
the Battor Catholic Hospital. There was a significant associ-
ation between age, marital status, ethnicity, level of educa-
tion, monthly income, employment status, settlement type, 
distance to ART site, time taken to get to ART site, duration 
on ART and ART providing site and ART adherence 
(p < 0.001 for all).

Adherence to ART

Figure 1 presents the level of ART adherence, which was 
51.2%.

Sociodemographic and health systems 
determinants of adherence to ART

Table 2 presents the odds of ART adherence based on the 
sociodemographic and health systems determinants. Those 

who were divorced (AOR = 0.65 (95% CI: 0.46–0.93); 
p = 0.017], widows (AOR = 0.58 (95% CI: 0.39–0.84); 
p = 0.004), cohabiting (AOR = 0.22 (95% CI: 0.11–0.46); 
p < 0.001) were less likely to adhere to ART than those who 
were legally married. The Ewes (AOR = 3.7 (95% CI: 1.76–
7.76); p < 0.001) and the Ga/Dangbes (AOR = 2.27 (95% CI: 
1.05–4.93); p = 0.037) were more likely to adhere to ART 
than the Akans.

Those who had a monthly income of less than GH₵300 
(AOR = 3.21 (95% CI: 1.15–8.92); p = 0.025) and GH₵300–
1000 (AOR = 3.21 (95% CI: 1.17–8.78); p = 0.023] were 
more likely to adhere to ART than those with a monthly sal-
ary of more than GH₵1000.

Those living in the rural areas were more likely to adhere 
to ART than those living in the sub-rural areas (AOR = 1.54 
(95% CI: 1.10–2.15); p = 0.013], while those living in the 
urban areas were less likely to adhere to ART than those liv-
ing in the sub-rural areas (AOR = 0.64 (95% CI: 0.44–0.92); 
p = 0.016). Those who covered a distance of 51 km and above 
were more likely to adhere to ART than those who covered a 
distance of less than 1 km to the ART site (AOR = 1.79 (95% 
CI: 1.10–2.15); p = 0.019).

Those who received ART from the Hohoe Municipal 
Hospital, Ketu South Municipal Hospital (Aflao), Ho 
Municipal Hospital and the Ho Teaching Hospital were less 
likely to adhere to ART than those who received ART from 
the Battor Catholic Hospital (AOR = 0.03 (95% CI: 0.02–
0.05); p < 0.001), (AOR = 0.09 (95% CI: 0.06–0.13); 
p < 0.001), (AOR = 0.02 (95% CI: 0.01–0.04); p < 0.001), 
and (AOR = 0.09 (95% CI: 0.05–0.15); p < 0.001) 
respectively.

Discussion

The current study investigated the sociodemographic and 
health systems determinants of adherence to ART among 
HIV patients in the Volta Region of Ghana. ART adherence 
was 51.2%, which is similar to that of a previous study con-
ducted in the Volta Region of Ghana at 51.4%,16 but lower 
than those of previous studies conducted in the Upper West 
Region, Ghana at 62.2%,17 in the Cape Coast Metropolis, 
Ghana at 79.5%,7 in the Sunyani Municipality, Ghana at 
75.0%18 and in the Western Region of Ghana at 67.0%.19 
This shows that ART adherence in the Volta Region has been 
consistently low over the years. The current finding falls 
short of the recommended 95%.2 This finding implies that a 
high proportion of HIV patients in the Volta Region of Ghana 
stand the risk of progressing to AIDS due to suboptimal 
adherence to ART. In the 2019 annual report of the Ghana 
AIDS/STI Control Programme (NACP), a low ART linkage 
rate and increased loss to follow-up of clients were reported 
as a challenge. In addition, it was found that ART sites have 
challenges in the distribution of last-mile ARVs.25 These 
challenges could influence the low adherence observed in 
our study, as they could demotivate PLHIV in maintaining 
consistency at the ART centres, thus resulting in low ART 
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Table 1.  Sociodemographic and health system characteristics (N = 1729).

Variables Frequency Percentage Adherence Chi-square (p-value)

Non-adherence, n (%) Adherence, n (%)  

Mean (SD) 44.6 ± 12.6  
Sex
  Male 413 23.9 215 (24.5) 198 (23.2) 0.39 (0.534)
  Female 1316 76.1 662 (75.5) 654 (76.8)
Age (in years)
  Less than 20 years 38 2.2 15 (1.7) 23 (2.7) 30.73 (<0.001)
  20–29 years 164 9.5 85 (9.7) 79 (9.3)
  30–39 years 412 23.8 191 (21.8) 221 (25.9)
  40–49 years 514 29.7 230 (26.2) 284 (33.3)
  50–59 years 362 20.9 209 (23.8) 153 (18.0)
  60 and above 239 13.8 147 (16.8) 92 (10.8)
Marital status
  Never married 263 15.2 151 (17.2) 112 (13.1) 73.31 (<0.001)
  Married 849 49.1 343 (39.1) 506 (59.4)
  Divorced 307 17.8 187 (21.3) 120 (14.1)
  Widow 248 14.3 155 (17.7) 93 (10.9)
  Cohabiting 62 3.6 41 (4.7) 21 (2.5)
Religious affiliation
  Christianity 1597 92.4 801 (91.3) 796 (93.4) 4.97 (0.083)
  African traditional 82 4.7 43 (4.9) 39 (4.6)
  Others (Islam and Others) 50 2.9 33 (3.8) 17 (2.0)
Ethnicity
  Ewe 1400 81.0 748 (85.3) 652 (76.5) 92.15 (<0.001)
  Ga/Dangbe 194 11.2 40 (4.6) 154 (18.1)
  Akan 56 3.2 31 (3.5) 25 (2.9)
  Guan 42 2.4 33 (3.8) 9 (1.1)
  Others (Mole-Dagbani and Hausa) 37 2.1 25 (2.9) 12 (1.4)
Highest educational level
  No formal education 299 17.3 119 (13.6) 180 (21.1) 90.94 (<0.001)
  Primary education 763 44.1 327 (37.3) 436 (51.2)
  Secondary school 600 34.7 378 (43.1) 222 (26.1)
  Bachelors/HND/OND 67 3.9 53 (6.0) 14 (1.6)
Monthly income (GH₵)
  <300 1277 73.8 575 (65.6) 702 (82.4) 65.66 (<0.001)*
  300–1000 404 23.4 265 (30.2) 139 (16.3)
  >1000 48 2.8 37 (4.2) 11 (1.3)
Employment status
  Government 79 4.6 51 (5.8) 28 (3.3) 13.01 (<0.001)*
  Self-employed 1291 74.6 625 (71.3) 666 (78.2)
  Private employee 93 5.4 54 (6.2) 39 (4.6)
  Unemployed 266 15.4 147 (16.8) 119 (14.0)
Children
  Yes 1461 84.5 153 (17.4) 115 (13.5) 5.14 (0.023)
  No 268 15.5 724 (82.6) 737 (86.5)
Settlement type
  Urban 465 26.8 320 (36.5) 145 (17.0) 110.42(<0.001)*
  Sub-rural 466 27.0 250 (28.5) 216 (25.4)
  Rural 798 46.2 307 (35.0) 491 (57.6)
Distance to ART site
  <1 km 398 23.1 266 (30.3) 132 (15.5) 95.30 (<0.001)*
  1–50 km 971 56.2 498 (56.8) 473 (55.5)
  51 and above 360 20.8 113 (12.9) 247 (29.0)

 (Continued)
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adherence. It brings to bear the importance of addressing 
non-adherence using a multi-faceted approach. It is impor-
tant to note that the NACP has a mandate among others, to 
provide treatment, care and support services for PLHIV.

Concerning the sociodemographic determinants, the 
results of the current study showed that marital status, eth-
nicity, living place, monthly income, and distance to the ART 
site were the significant sociodemographic determinants of 
ART adherence.

Regarding monthly income, patients with a monthly 
income of at most GH₵1000 were more likely to adhere to 
ART than those with a monthly income of more than 
GH₵1000. The finding disagrees with the finding of a previ-
ous study conducted in China, which reported that PLHIV 
with a high monthly income adhere to their medication as 
they may have the financial capacity to afford any cost 
related to their health.26 The reason for the current finding 
could be because PLHIV with a high monthly income are 
more likely to be employed and as such spend much time at 
work impacting negatively their adherence to ART. 
Conversely, PLHIV with a low monthly income may not be 
actively employed and, therefore, may be extra careful about 
their health and in so doing, they will do their best to adhere 
to medication as prescribed by healthcare providers to avoid 
opportunistic infections and to prolong their lives. Also, peo-
ple with a high income may lack confidence in ART since it 
is provided free of charge. They have the financial means to 
afford other alternatives to ART, which in turn may result in 
low adherence to ART. It implies that the rate of infection 
among this category of people will keep increasing since 
they are not taking measures to manage the disease. The pro-
gression of the disease to AIDS will also be faster among 
these people leading to a surge in the mortality rate of the 

disease. It is recommended that more campaigns should be 
done on the effectiveness of ART. This will help PLHIV 
become aware that ART is the best way to manage HIV and 
keep it from progressing to AIDS. This will go a long way to 
increase the confidence that PLHIV have in ART as a whole.

The current study also found that married patients adhere 
to ART more than those who had never married, divorced or 
cohabited, which is consistent with findings from previous 
studies.27,28 This finding could be attributed to married peo-
ple having much influence from their spouses, and therefore, 
act in a way that will protect their spouses and children. This 
finding implies that the rate of infection will increase among 
people who are single, divorced or cohabiting, which will 
increase their mortality rate. Subsequently, the progression 
of the disease to AIDS will increase among these groups of 
people. It is recommended that education programmes on 
ART adherence should be organised, targeting PLHIV who 
are single, divorced or cohabiting.

48.8

51.2

47.5

48

48.5

49

49.5

50

50.5

51

51.5

Non adherance Adherance

Figure 1.  Level of ART adherence.

Variables Frequency Percentage Adherence Chi-square (p-value)

Non-adherence, n (%) Adherence, n (%)  

Time taken to reach ART site
  <1 h 1052 60.8 569 (64.9) 483 (56.7) 12.17 (<0.001)*
  1+ h 677 39.2 308 (35.1) 369 (43.3)
Duration on ART
  <1 year 78 4.5 55 (6.3) 23 (2.7) 182.05 (<0.001)*
  1–5 years 1057 61.1 400 (45.6) 657 (77.1)
  6–10 years 411 23.8 285 (32.5) 126 (14.8)
  11+ years 183 10.6 137 (15.6) 46 (5.4)
ART sites
  Hohoe Municipal Hospital 292 16.9 250 (28.5) 42 (4.9) 669.19 (<0.001)*
  Ketu South Municipal Hospital 
– Aflao

312 18.0 182 (20.8) 130 (15.3)

  Ho Municipal Hospital 212 12.3 191 (21.8) 21 (2.5)
  Battor Catholic Hospital 702 40.6 106 (12.1) 596 (70.0)
  Ho Teaching Hospital 211 12.2 148 (16.9) 63 (7.4)

HND: Higher National Diploma; OND: Ordinary National Diploma; GH₵: Ghana Cedis; * p<0.001.

Table 1.  (Continued)
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Table 2.  Odds of ART adherence.

Variables COR (95% CI) p-Value AOR (95% CI) p-Value

Sex
  Male 0.93 (0.74–1.16) 0.534  
  Female Ref  
Age (in years)
  Less than 20 years 1.65 (0.80–3.39) 0.172  
  20–29 years Ref  
  30–39 years 1.24 (0.87–1.79) 0.236  
  40–49 years 1.33 (0.93–1.89) 0.114  
  50–59 years 0.79 (0.54–1.14) 0.207  
  60 and above 0.67 (0.45–1.01) 0.054  
Marital status
  Never married 0.50 (0.38–0.67) <0.001** 0.69 (0.44–1.07) 0.100
  Married Ref Ref  
  Divorced 0.43 (0.33–0.57) <0.001** 0.65 (0.46–0.93) 0.017
  Widow 0.41 (0.30–0.54) <0.001** 0.58 (0.39–0.84) 0.004
  Cohabiting 0.34 (0.20–0.60) <0.001** 0.22 (0.11–0.46) <0.001**
Religious affiliation
  Christianity 1.10 (0.70–1.71) 0.687  
  African traditional Ref  
  Others (Islam and Others) 0.58 (0.27–1.18) 0.128  
Ethnicity
  Ewe 1.08 (0.63–1.85) 0.777 3.70 (1.76–7.76) 0.001
  Ga/Dangbe 4.78 (2.54–8.98) <0.001** 2.27 (1.05–4.93) 0.037
  Akan Ref Ref  
  Guan 0.34 (0.14–0.84) 0.019* 1.31 (0.38–4.48) 0.665
  Others (Mole-Dagbani and Hausa) 0.60 (0.25–1.42) 0.241 3.00 (0.99–9.06) 0.052
Highest educational level
  No formal education 1.13 (0.86–1.49) 0.364 1.28 (0.90–1.82) 0.172
  Primary education Ref Ref  
  Secondary school 0.44 (0.35–0.55) <0.001** 0.80 (0.59–1.08) 0.148
  Bachelors/HND/OND 0.20 (0.11–0.36) <0.001** 0.88 (0.37–2.08) 0.768
Income
  <300 4.11 (2.08–8.12) <0.001** 3.21 (1.15–8.92) 0.025
  300–1000 1.76 (0.87–3.57) 0.114 3.21 (1.17–8.78) 0.023
  >1000 Ref Ref  
Employment status
  Government 0.68 (0.40–1.14) 0.144 1.18 (0.56–2.52) 0.662
  Self-employed 1.32 (1.01–1.72) 0.042 1.14 (0.78–1.67) 0.498
  Private employee 0.89 (0.55–1.44) 0.640 0.92 (0.46–1.82) 0.803
  Unemployed Ref  
Children
  No 1.35 (1.04–1.76) 0.024* 1.12 (0.74–1.69) 0.601
  Yes Ref Ref  
Settlement type
  Urban 0.52 (0.40–0.69) <0.001** 0.64 (0.44–0.92) 0.016
  Sub-rural Ref Ref  
  Rural 1.85 (1.47–2.33) <0.001** 1.54 (1.10–2.15) 0.013
Distance to ART site
  <1 km Ref  
  1–50 km 1.91 (1.50–2.44) <0.001** 0.87 (0.62–1.21) 0.405
  51 and above 4.40 (3.25–5.98) <0.001** 1.79 (1.10–2.93) 0.019
Time taken to reach the ART site
  <1 h 0.71 (0.58–0.86) <0.001** 1.01 (0.74–1.38) 0.929
  1+ h Ref Ref  

 (Continued)
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Table 2.  (Continued)

Variables COR (95% CI) p-Value AOR (95% CI) p-Value

Duration on ART
  <1 year 0.88 (0.30–2.58) 0.819  
  1–5 years 1.21 (0.80–1.83) 0.373  
  6–10 years 1.17 (0.91–1.49) 0.228  
  11+ years Ref  
ART sites
  Hohoe Municipal Hospital 0.03 (0.02–0.04) <0.001** 0.03 (0.02–0.05) <0.001**
  Ketu South Municipal Hospital 
– Aflao

0.13 (0.09–0.17) <0.001** 0.09 (0.06–0.13) <0.001**

  Ho Municipal Hospital 0.02 (0.01–0.03) <0.001** 0.02 (0.01–0.04) <0.001**
  Battor Catholic Hospital Ref Ref  
  Ho Teaching Hospital 0.08 (0.05–0.11) <0.001** 0.09 (0.05–0.15) <0.001**

HND: Higher National Diploma; OND: Ordinary National Diploma; COR: crude odds ratio; AOR: adjusted odds ratio; CI: confidence interval;  
*p < 0.05; **p < 0.001.

Concerning participants who are cohabiting, a possible 
explanation is that there is a lack of security in relationships 
between partners that are cohabiting, particularly among the 
females. Most of them are afraid that they may lose their 
relationships if their partners discover that they are HIV-
positive. As a result, they may not adhere to ART. Also, fear 
of stigmatisation from partners could be a major factor for 
low adherence to ART among people cohabiting. 
Subsequently, the rate of infection, as well as the mortality 
rate, will increase among those cohabiting. On the other 
hand, Adeniyi and Ajayi28 found among postpartum mothers 
in South Africa that, knowing a partner’s HIV status, had a 
higher odds of adhering to ART. This reflects that transpar-
ency in the knowledge of one’s health status among couples 
promotes support for each other and hence adherence to 
medication including ART adherence.28 It is recommended 
that public health interventions such as health education and 
health communications on ART adherence should target peo-
ple cohabiting. Partners should be educated on how to stay 
and support each other to adhere to ART.

Regarding the place of residence, patients from urban 
areas were less likely to adhere to ART than those from rural 
and sub-rural areas. Our findings corroborate with those of 
a similar study in Ethiopia that urban dwellers are more 
likely to not adhere to ART compared to rural dwellers.29 
Further, our findings are consistent with a study conducted 
at Gonder University, Northeast Ethiopia.30 The reason 
could be that patients from urban areas are more likely to 
have a job and as a result are so busy that they can miss tak-
ing their drugs, which would lead to non-adherence. Also, 
most people living in rural areas are more likely to have 
lower educational backgrounds and as a result, may have 
little information on the disease and its management. This 
may necessitate their adherence to the ART because they 
believe it is the best option for them to stay alive. Patients 
living in urban areas sometimes do not have the time to 
attend health programmes and as a result get most of  
their information online, where they get access to other 

alternatives to ART. This could deprive them of detailed and 
important information on ART and could make them prefer 
other alternatives than going to the HIV centres for ART. 
This confirms the report that due to active socio-economic 
adaptations in urban settings, higher levels of non-adher-
ence to ART may occur.31 The public health implication is 
that the rate of infection and mortality from AIDS in urban 
areas may continue to increase. It is recommended that edu-
cational programmes geared towards improving ART adher-
ence should use social channels to reach people in urban 
areas. This is because most people in urban areas prefer get-
ting health information on the Internet. This will ensure that 
there is more accurate and needed information online on the 
relevance of ART in HIV management.

Similar to previous findings in Tanzania32 and in Togo,33 
the current study reported that patients with secondary edu-
cation and higher were less likely to adhere to ART than 
those with primary education. The reason could be that 
highly educated patients are more likely to be employed and 
their busy schedule could cause them to forget to take their 
drugs, leading to suboptimal adherence. Also, this category 
of people is more knowledgeable about HIV and other rem-
edies for reducing the viral load besides ART. Those with a 
primary level of education may be afraid of dying from the 
condition and may be convinced that adherence to ART will 
save their lives. The public health implication is that the rate 
of infection among patients with secondary education or 
higher will keep increasing since they are not taking meas-
ures to manage the disease. The progression of the disease to 
AIDS will also be faster among these people leading to a 
surge in the mortality rate from the disease. It is recom-
mended that other strategies should be adopted in pro-
grammes to improve adherence to ART since being highly 
educated does not always translate into behaviour change.

Regarding ethnicity, the Ewes and the Ga/Dangbe were 
more likely to adhere to ART than the Akans. This could be 
because of ethnolinguistic barriers. In the Volta Region, the 
language of communication of the majority of the inhabitants 
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is Ewe sometimes Ga/Dangbe. Therefore, patients who can-
not communicate or understand these dialects may find it dif-
ficult to understand instructions on adherence from the ART 
providers. The public health implication is that there could be 
an increase in the rate of HIV infection and mortality among 
the Akans. It is recommended that educational programmes 
on ART adherence should be in different languages for non-
natives to understand and opt for ART.

In contrast to previous findings,34 the current study 
revealed that clients who covered a longer distance to the 
ART site were more likely to adhere to ART than those who 
covered a shorter distance. The current finding may arise 
from procrastination on the part of the clients who live closer 
to the ART site as a result of the proximity to the ART cen-
tres. This could result in forgetfulness from going for an ART 
refill. Forgetfulness is a barrier to ART adherence.14 Also, 
clients who cover a distance of less than 1km to reach the 
ART centre are assumed to be recognisable in the social cir-
cle living close to the ART clinic. These people, due to stig-
matisation, might avoid going for their medications at the 
nearby ART centres, leading to a lower likelihood of ART 
adherence.

Also contrary to previous studies which reported that low 
income was negatively associated with ART adherence,35 the 
current study reported that patients with a lower monthly 
income were more likely to adhere to ART than those with a 
higher monthly income. This could be explained by the fact 
that clients with a low monthly income are aware of their low 
socio-economic status and, therefore, would not want to 
jeopardise their health status by not adhering to treatment. 
Also, those with a higher income are likely to be working in 
urban areas and are therefore likely not to adhere to ART 
because of their busy work schedules. As supported by the 
findings of the current study, patients living in urban areas 
were less likely to adhere to ART.

Concerning the health systems determinants, it was 
revealed that patients from Ho Teaching Hospital, Ketu 
South Municipal Hospital, Ho Municipal Hospital and 
Hohoe Municipal Hospital were less likely to adhere to ART 
than patients from the Battor Catholic Hospital. Since all the 
hospitals implement ART services under the same AIDS 
control programme in Ghana, a possible explanation could 
be related to differences in ART service delivery, which may 
be inherent to each hospital due to variations in human 
resources and the work environment. Apart from the Battor 
Catholic Hospital, the other four are public Hospitals, and 
therefore, there might be a higher degree of laissez-faire atti-
tude among the service providers in these facilities compared 
to the Battor Catholic Hospital. Furthermore, Battor Catholic 
Hospital being a denominational facility, may be more 
organised compared to the public facilities, as projected by 
Adejumo et al.11 who mentioned that the organisation of 
ART clinics influences ART adherence. The public health 
implication is that there will be low adherence to ART among 
patients who receive ART at these four public Hospitals, 

which might lead to a spike in the rate of infection and pro-
gression of the disease to AIDS. It is, therefore, recom-
mended that strategies should be put in place in these public 
Hospitals to improve the healthcare delivery system. This 
would help improve the rates of adherence among PLHIV 
receiving services at these Hospitals using an institution-
based approach.

Study limitations

The findings of the current study should be interpreted in the 
light of some limitations. First, being a cross-sectional study, 
causal relationships between ART adherence and the independ-
ent variables could not be ascertained. Due to the sensitive 
nature of the study, participants might have provided answers 
to questions, which were not the true reflection of the possible 
determinants of their ART adherence. Also, because partici-
pants knew that they were subjects in a study, they may have 
answered questions or performed differently. However, assur-
ance of confidentiality might have mitigated these limitations.

Conclusion

ART adherence among HIV patients in the Volta Region of 
Ghana is far lower than the recommended 95%. Interventions 
to improve ART adherence should target clients who are 
divorced, widows, or cohabiting, as also the Akans, those 
living in the urban areas, those living close to the ART site 
and those receiving ART from public Hospitals.
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