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Abstract: This study investigates the impact of a skill acquisition intervention on Antiretroviral Therapy (ART) adherence 

among HIV-positive adults in Lagos, Nigeria during the COVID-19 pandemic. The research explores demographic 

characteristics, changes in adherence rates before and after the intervention and the effectiveness of the intervention. A total of 

50 participants were divided into experimental and control groups. Demographic data, including age, gender, income, and 

education were collected. ART adherence was measured before and after the intervention. Statistical analysis included 

descriptive statistics, Wilcoxon signed ranks tests and Mann-Whitney U tests. Before the intervention, the control group 

exhibited higher ART adherence rates compared to the experimental group. However, both groups showed significant 

improvements in adherence after the intervention. The intervention effectively narrowed the adherence gap between the groups. 

Wilcoxon signed ranks tests confirmed significant improvements in adherence in both groups before and after the intervention. 

Mann-Whitney U test results indicated that before the intervention, the control group had higher ART adherence rates 

compared to the experimental group. However, after the intervention, the Mann-Whitney U test revealed a significant 

difference in ART adherence between the experimental and control groups. The experimental group had higher adherence rates 

after the intervention compared to the control group. This study highlights the positive impact of skill acquisition interventions 

on ART adherence among HIV-positive adults in Lagos, Nigeria. The intervention effectively improved adherence rates and 

reduced disparities between groups. These findings emphasize the importance of scaling up similar interventions in HIV care 

programmes. However, future research with larger samples and longer follow-up periods is recommended to validate and 

expand on these results. 
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1. Introduction 

The advent of Antiretroviral Therapy (ART) has led to the 

paramount advancement in the treatment of HIV/AIDS as a 

chronic and controllable infection. Today HIV patients who 

benefit from appropriate and timely treatment are estimated 



 Science Journal of Applied Mathematics and Statistics 2023; 11(2): 37-43  38 

 

to have similar survival rates to HIV- uninfected patients [1-

2]. The long-term success of ART was noticeable after the 

year 2000 following the rigorous implementation of the 

treatment principles for various classes of ARV drugs. These 

precise drug combinations were outlined in 1996 as highly 

active antiretroviral therapy (HAART) and later referred to as 

combined antiretroviral therapy which has contributed to the 

transformation of HIV infection into a treatable chronic 

disease [3]. However, despite the significant decrease in 

mortality and transmission risk, empowerment intervention, 

for instance skills acquisition is very essential for economic 

development of adults infected with HIV. While 

antiretroviral therapy has drastically improved the clinical 

status of many patients with HIV infection, attention is 

increasingly focusing on the role of treatment adherence to 

this therapy. This is because evidence has shown that poor 

adherence to antiretroviral treatment regimens has serious 

consequences for HIV-infected patients, including treatment 

failure, an increased likelihood of developing drug resistance, 

the development of clinical complications, and shortened 

survival [4]. The central role of adherence to antiretroviral 

therapy to achieve successful treatment of HIV has prompted 

a myriad of research into adherence and increased clinicians’ 

interest in attempting to address adherence issues. Adherence 

to antiretroviral therapy remains unsatisfactory and varies 

between 27 and 80% across different population in various 

studies, compared with the required level of 95% to suppress 

virus and avoid developing drug resistance [5]. Adults are 

much at a higher risk of non-adherence [6] due to the fact 

that the initiation of ART and the implementation phase may 

be deficient either due to fears of being detected with HIV or 

discrimination due to lack of time needed for medical care. 

For adequate adherence to ART especially by adults, 

instrumental support in terms of skill acquisition is very 

essential. The lack of adherence to ART can lead to poor 

health conditions and this may lead the patients to second 

line treatment that requires more expensive drugs to suppress 

the viral load. Research has shown since the earliest days of 

ART that individuals who suppress their virus have much 

lower rates of death and opportunistic diseases [7]. Several 

methods for improving adherence to ART have been 

proposed in the literature which include directly observed 

therapy, dose simplification, phone reminders and 

counselling [8-11] among other strategies proposed but no 

attention has been paid to empowerment intervention in the 

developing world. The economy of Nigeria is rather stagnant 

and poverty remains a grave concern as large segments of the 

population are poor in physical and economic terms [12]. 

Some of the policies that have been put in place by the 

government to eradicate poverty have not focussed on those 

that are infected by communicable diseases like HIV, TB, et 

c. It is skill acquisition that will serve as a means of 

empowerment as this will reduce unemployment and enhance 

self- sustenance by adults living with HIV in the country. 

This will ultimately reduce the risk of complications in case 

of infection with SARS-CoV-2 since the empowerment 

programme will spur the participants to regularly pick up 

their drugs for use. Both national and international 

organisations are spending huge amount of money on the 

first line medications to treat HIV patient for a year. 

However, if any patient is non-adherent and drug resistance 

occurs and second line drugs must be used, the costs increase 

exorbitantly. So, proffering solution to non-adherence caused 

by inadequate or no regular income, by patients can improve 

adherence to picking up and taking medications as and when 

due. This is crucial as the need to feed, transport, pay for 

registration fee at the clinic and other financial challenges are 

attached to this even if the drugs are given on gratis. As a 

result, stigma and discrimination are not the only challenges 

faced by HIV patients but financial difficulty to sustain the 

required level of adherence to medications. A level of not 

less than 95% adherence to antiretroviral drugs is required to 

achieve and sustain viral suppression and minimize the risk 

of transmission [13]. Patient empowerment through skill 

acquisition that will lead to economic empowerment has not 

been established in Nigeria. Comprehensive review of 

literature has shown that studies on empowering patients to 

improve adherence have been traced to North America and 

Asia with entirely diverse cultural backgrounds [14]. 

Empowerment and social support could be helpful assets 

among HIV infected adults to improve their quality of life, 

reduce stigma and improve adherence to ART in poor 

resource settings. Attention must be properly paid to the 

welfare of the HIV infected adults as negligence could cause 

treatment discontinuation that will give rise to non- 

adherence by the HIV patients. This study was therefore 

conducted to determine the effects of an empowerment 

intervention through skill acquisition on ART adherence 

among adult patients living with HIV in Lagos, Nigeria. The 

study commenced during the pandemic of coronavirus 2019 

(COVID-19) that emerged at the end of year 2019 (COVID-

19) which posed a major global health concern worldwide 

[15]. Coronavirus 2019 status of the participants were 

confirmed so as to reduce the risk of complications in case of 

infection with SARS-CoV-2 [16]. 

2. Methodology 

Study Design: The study design was a prospective cohort 

survey. It was designed to examine the effect of an 

empowerment intervention through skill acquisition on 

antiretroviral drug adherence among adult living with HIV 

and attending the adult clinic at the Nigerian Institute of 

Medical Research (NIMR) HIV Care and Treatment Centre 

at Yaba, Lagos. The HIV infected patients aged 15 to 45 

years who had less than 95% adherence were randomly 

selected from the clinic using pharmacy records. Any patient 

that did not want to participate in the study was replaced by 

another eligible patient. Their baseline records of adherence 

to drugs pick up were compared with the adherence records 

achieved at the end of the study. Two groups were 

considered for the study. One group (n = 25) received an 

intervention that was based on empowerment involving skill 

acquisitions and empowerment materials for start-up while 
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the other group (n = 25) served as the control group. All 

participants in both groups received the standard prescription 

of drugs to be taken. 

Study Setting: The HIV Care and Treatment Centre in 

NIMR is one of the centres with a large number of HIV 

patients in the country with approximately 25,000 patients 

that have cumulatively enrolled since its establishment in 

2002. The HIV Care and Treatment Centre caters for patients 

who reside in Lagos and across the country as well as few 

patients from neighbouring African Countries. 

Study Population: This comprised all patients aged 15 to 

45 years attending the adult clinic at NIMR who have been 

on antiretroviral therapy for at least three months and were 

also eligible according to the inclusion criteria. Out of 24,710 

HIV patients at NIMR clinic, there are 16,105 (65.2%) adult 

patients. The population of the adult patients justified the 

need for this study on adult’s adherence to ART. This study 

was conducted as a pilot study to generate data on the effect 

of empowerment intervention to improve ART adherence 

among HIV patients. 

Inclusion Criteria: Adult patients between 15 and 45 years 

of age who had less than 95% adherence and expressed 

willingness to participate in the programme were included in 

the study. The patients that were either unemployed or not 

gainfully employed were also considered. The patients 

between the same age who had less than 95% adherence, 

employed and had expressed willingness to participate in the 

study were included as control group. 

Exclusion Criteria: Patients that were not ART naïve at the 

enrolment were not included in the study. 

Sample Size: Fifty HIV patients aged 15 to 45 years in 

both groups who had less than 95% adherence were 

randomly selected from the HIV Care and Treatment Centre 

in NIMR. As at the time of enrolment of the study 

participants, there were 3,488 HIV patients in the stated age 

category that were non-adherents. The appropriate formula of 

a known population number was used in calculating the 

sample size [17] as follows: 

n =
���1 − ��� + �
�1 − �
�

��� − �
�



∗ � 

where 

n = Sample size for the experimental group; p1 and p2 = 

Proportion of the two groups 

C = Standard value for the corresponding level of α and β 

selected for the study. From the available data, proportion of 

the two groups is taken, i. e., 6.6% and 73.4%, respectively. 

The corresponding level for α (0.05) at 95% CI and β (80% 

power for the study) is given as 7.85. 

The sample size of 50 HIV patients between the age of 15 

and 45 years old in both groups who have less than 95% 

adherence were randomly selected from the HIV Care and 

Treatment Centre in NIMR. 

Study Methods: Two data collection forms were 

prepared. One was meant to capture information on socio-

demographic data comprising age, gender, level of 

education, type of family, household size, type of 

accommodation, personal income, source of income 

person/organization responsible for the patient financial 

support (if any), distance from home to HIV Care and 

Treatment Centre in NIMR, duration since the discovery 

of HIV, duration of the antiretroviral drugs treatment and 

reasons for not taking antiretroviral drugs as prescribed. 

The second form was used to collect data on antiretroviral 

drug adherence using pharmacy records and self-report. 

The skills acquisition model as a means of empowerment 

programme was in two phases. The first phase of the study 

was based on empowerment lectures which conducted by 

the research team. The participants were theoretically 

engaged to first recognize the essence of empowerment to 

improve adherence to ART. This consisted of four 

intensive sessions of 3 hours per session over three weeks’ 

period. In the first phase, all participants were exposed to 

all the skills acquisition programme in the study. In the 

second phase, participants were grouped into their skills 

acquisition programme of choice (Each group of the 

participants chose any acquisition skills such as catering 

(on a small scale), bead-making, hair-making, liquid soap-

making and soya-milk making) to receive the training 

starting from 10.00am till 6pm of Saturdays and Sundays 

between July and August, 2022. They were empowered 

after the training with items and materials they can use to 

start practising on a small scale and sell to make little 

money as part of the study intervention. 

Participants were followed up for 3 months to ensure that 

the selected participants trained truly understand the 

empowerment process. A review meeting held in February 

2023 to tackle some of the challenges noticed during follow 

up and period and both chartered accountant and an 

economist who were members of the research team presented 

on financial management and economic benefit of the 

empowerment to improve adherence to HIV drugs. The 

research team had baseline, 3 months and 6 months drug 

adherence records for every participant. 

2.1. Data Management 

The study end points will include achievement of not 

less than 95% ART adherence as well as undetectable 

viral load at six months regardless of the value at baseline 

and improvement in CD4 count of greater than or equal to 

100 cells/µL. Data obtained from the study were entered 

and saved in Excel Spreadsheet and analysed using R 

software. 

2.2. Ethical Consideration 

Ethical approval was obtained from the Institutional 

Review Board (IRB) at the Nigerian Institute of Medical 

Research (NIMR). The prospective participants were duly 

informed of their rights to either participate or not and to 

withdraw at any time. All the participants were required to 

sign a consent form of participation in the research. 
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3. Results and Discussion of Findings 

Table 1 presents results on demographic and health 

characteristics of HIV-positive adults in the experimental and 

control groups during the COVID-19 pandemic. In the 

experimental group, 84% of participants were aged 35-45, 

while in the control group, 60% fell into this age range. 

There was no significant difference in the mean age between 

the two groups. The experimental group had a mean age of 

38.36 years, while the control group had a mean age of 36.16 

years. Gender distribution showed a significant difference. In 

the experimental group, 80.0% of participants were female, 

while in the control group, only 48% were female. The chi-

square test indicates a significant association (p = 0.02). 

Both groups had similar marital status distributions, with 

the highest percentage being married individuals. There was 

no significant difference in marital status between the two 

groups. The majority of participants in both groups were 

engaged in sales and services, with the experimental group 

having a higher percentage (44.0%) in this category. 

Occupation between the two groups has no significant 

difference. In terms of education level, the experimental 

group had a higher percentage of participants with secondary 

education (56.0%), while the control group had more tertiary-

educated (44.0) participants. There was a borderline 

significant difference (p = 0.05) in the distribution of 

education levels between the two groups. Both the 

experimental and control groups had a similar distribution of 

family types with the former having 21 (84.0%) and 4 

(16.0%) while the latter had 23 (92.0%) and 2 (8.0%) nuclear 

and extended families, respectively. Both the experimental 

and control groups had a similar distribution of types of 

accommodation (own house versus rented apartment) and 

there were no significant differences in family type or 

accommodation type between the two groups (p>0.05). 

The experimental group had a significantly higher 

percentage of participants with an average monthly income in 

the range of 0-15,000 (64% in experimental versus 32% in 

control, p = 0.008). There was no significant difference in the 

source of income/financial support between the two groups 

and the majority of participants in both groups lived more 

than 10 kilometers from the hospital. There was no 

significant difference in the distance from home to the 

hospital between the two groups. The majority of participants 

in the experimental (84.0%) and control (72.0%) groups had 

been living with HIV for more than 6 years. In terms of ARV 

treatment duration, the experimental group had a 

significantly higher percentage of participants on treatment 

for more than 12 months (88% in experimental versus 80% in 

control, p < 0.0001). The reasons for not taking ARVs varied, 

with "Forgot"(28.65) and "Others"(42.9%) being the most 

common reasons in the experimental group and 

"Forgot"(63.6%) and "Tired of taking ARVs"(18.2%) in the 

control group. While there were no significant differences, 

the chi-square test showed a p-value of 0.15, indicating a 

trend worth exploring further. Very few participants had a 

positive COVID-19 status at enrolment (one participant in 

the control group). Most participants had not been tested for 

COVID-19, and the chi-square test did not show significant 

differences in COVID-19 testing or test results between the 

two groups (p>0.05). 

Table 1. Demographic and Health Characteristics of HIV-Positive Adults in the Experimental and Control Groups during the COVID-19 Pandemic. 

Personal data 
Experimental group (n=25) Control group (n=25) 


�  p-value 
Number Percent Number Percent 

Age (years)       

15-24 3 12.0 5 20.0 2.22 0.14 

25-34 1 4.0 5 20.0   

35-45 21 84.0 15 60.0   

X̄ (SD.) 38.36 (8.88) 36.16 (10.17)   

Range 16-45 18-45   

Gender       

Male 5 20.0 13 52.0 5.56 0.02 

Female 20 80.0 12 48.0   

Marital status       

Never married 7 28.0 7 28.0 0.32 0.57 

Married 13 52.0 16 64.0   

Divorced/Separated 1 4.0 0 0.0   

Widowed 4 16.0 2 8.0   

Occupation       

Unemployed/Student 3 12.0 5 20.0 1.07 0.30 

Unskilled manual 4 16.0 1 4.0   

Skilled manual 5 20.0 6 24.0   

Clerical 1 4.0 1 4.0   

Sales and services 11 44.0 3 12.0   

Professional/managerial/technical 1 4.0 9 36.0   

Level of education       

Informal 2 8.0 0 0.0 3.55 0.05 

Primary 3 12.0 3 12.0   

Secondary 14 56.0 10 40.0   

Tertiary 6 24.0 11 44.0   

Postgraduate 0 0.0 1 4.0   
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Personal data 
Experimental group (n=25) Control group (n=25) 


�  p-value 
Number Percent Number Percent 

Age (years)       

Type of family       

Nuclear family 21 84.0 23 92.0 0.76 0.38 

Extended family 4 16.0 2 8.0   

Number of family members (persons)       

1–5 20 80.0 20 80.0 0.0001 0.98 

6–10 5 20.0 5 20.0   

Type of accommodation       

Own house 2 8.0 2 8.0 0.0001 0.98 

Rented apartment 23 92.0 23 92.0   

Average monthly income       

0-15,000 16 64.0 8 32.0 7.13 0.008 

15,001-25,000 3 12.0 4 16.0   

25,001-35,000 2 8.0 1 4.0   

35,001-55,000 3 12.0 3 12.0   

55,001-75,000 1 4.0 9 36.0   

Source of income/financial support       

Self-employment 16 64.0 11 44.0 1.36 0.24 

Paid employment 6 24.0 10 40.0   

Others 3 12.0 4 16.0   

Distance from home to hospital (kilometer)       

< 10Km 1 4.0 3 12.0 1.09 0.30 

≥ 10Km 24 96.0 22 88.0   

Duration since the discovery of HIV infection (years)       

<1 2 8.0 1 4.0 0.26 0.61 

< 3 0 0.0 2 8.0   

3–6 2 8.0 4 16.0   

> 6 21 84.0 18 72.0   

Duration of the antiretroviral drugs treatment (months)       

< 6 2 8.0 0 0.0 0.0001 0.97 

6–12 1 4.0 5 20.0   

> 12 22 88.0 20 80.0   

Reasons for not taking antiretroviral drugs as suggested       

Forgot 2 28.6 7 63.6 2.06 0.15 

No money for transportation to NIMR clinic 2 28.6 1 9.1   

Tired of taking ARVs 0 0.0 2 18.2   

Others 3 42.9 1 9.1   

Positive COVID-19 status as at the time of the enrolment       

Yes 0 0.0 1 4.0 1.04 0.31 

No 23 92.0 24 96.0   

Don’t Know 2 8.0 0 0.0   

COVID-19 test history       

Yes 6 24.0 7 28.0 0.10 0.75 

No 19 76.0 18 72.0   

COVID-19 test result       

Positive 2 33.3 3 42.9 0.31 0.58 

Negative 4 66.7 4 57.1   

 

The ART adherence in the experimental group ranged 

from a minimum of 27.00% to a maximum of 92.00% with a 

mean adherence rate of 68.76%. The median adherence rate 

was 71.00% with an interquartile range (IQR) of 22. This 

suggests a moderate level of adherence to ART before the 

intervention. After the intervention, the adherence rates 

improved significantly. The range of adherence increased to 

a minimum of 97.00% and a maximum of 143.00%, with a 

notably higher mean adherence rate of 109.72%. The median 

adherence rate was 107.00%. This indicates a substantial 

increase in ART adherence after the intervention. 

In the control group, the ART adherence before the 

intervention ranged from 39.00% to 92.00%, with a mean 

adherence rate of 83.66%. The median adherence rate was 

90.00%, and the IQR was 9. This group exhibited a relatively 

good level of adherence before the intervention. Similar to 

the experimental group, the control group also experienced 

an improvement in ART adherence after the intervention. 

The range of adherence expanded to a minimum of 48.00% 

and a maximum of 129.00%. The mean adherence rate 

increased to 99.44%. The median adherence rate after the 

intervention was 107.00%, and the IQR was 11.5. This 

indicates a significant increase in ART adherence in the 

control group as well. Both groups showed improvements in 

ART adherence after the intervention, as evidenced by the 

higher mean adherence rates and widened ranges. The 

experimental group had a larger increase in mean adherence 

(from 68.76% to 109.72%) compared to the control group 

(from 83.66% to 99.44%). However, it is essential to note 

that both groups achieved a similar median adherence rate of 
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107.00% after the intervention, suggesting a similar central 

tendency in adherence between the two groups. The 

Wilcoxon signed ranks test indicated highly significant p-

values (p < 0.0001) for both groups before and after the 

intervention, confirming that the observed improvements in 

adherence rates were not due to random chance. These results 

underscore the effectiveness of the intervention in enhancing 

ART adherence in the experimental group during the 

COVID-19 pandemic. The findings showed that the 

intervention had a positive and statistically significant impact 

on ART adherence in the experimental group, indicating its 

effectiveness in improving medication adherence among 

HIV-positive adults in Lagos, Nigeria during the challenging 

circumstances of the COVID-19 pandemic (Table 2). 

Table 2. Changes in ART Adherence Before and After Intervention in Experimental and Control Groups. 

Study Group 
Percentage of ART adherence Wilcoxon signed ranks test 

Min–Max Mean SD Median IQR Z p-value 

Experimental group (n=25) 

Before intervention 27.00– 92.00 68.76 19.44 71.00 22 -6.103 0.0001 

After intervention 97.00–143.00 109.72 9.93 107.00 7.5   

Control group (n=25) 

Before intervention 39.00 - 92.00 83.66 15.19 90.00 9 -3.939 0.0001 

After intervention 48.00– 129.00 99.44 17.33 107.00 11.5   

IQR = interquartile range 

The results presented in Table 3 focusses on changes in 

ART Adherence between the experimental and control 

groups. Before the intervention, the Mann-Whitney U test 

yielded a highly significant p-value (p < 0.0001), indicating 

that there was a significant difference in ART adherence 

between the experimental and control groups following the 

intervention. Specifically, the control group had higher 

adherence rates before the intervention. After the intervention, 

the Mann-Whitney U test revealed a significant difference in 

ART adherence between the two groups. Specifically, the 

experimental group had higher adherence rates after the 

intervention compared to the control group (Table 3). 

Table 3. Changes in ART Adherence between Experimental and Control Groups. 

Study Group 
Percentage of ART adherence Mann-Whitney U test 

Min–Max Mean SD Median IQR Z p-value 

Before intervention        

Experimental group 27.00– 92.00 68.76 19.44 71.00 22 -3.768 0.0001 

Control group 39.00 - 92.00 83.66 15.19 90.00 9   

After intervention        

Experimental group 97.00–143.00 109.72 9.93 107.00 7.5 -2.018 0.044 

Control group 48.00– 129.00 99.44 17.33 107.00 11.5   

IQR = interquartile range 

Discussion of Findings 

The findings of this study shed light on the impact of a skill 

acquisition intervention on ART adherence among HIV-positive 

adults in Lagos, Nigeria during the COVID-19 pandemic. The 

study provides valuable insights into the demographic and health 

characteristics of the study participants, changes in ART 

adherence before and after the intervention, and the 

effectiveness of the intervention itself. Demographically, the 

study revealed that the experimental group had a significantly 

higher proportion of female participants compared to the control 

group. This gender difference may have implications for ART 

adherence, as previous research has indicated that gender can be 

a significant factor in medication adherence among HIV-

positive individuals [18]. Income disparities were also evident 

with the experimental group having a larger proportion of 

participants with lower incomes. Economic factors, such as 

income and employment status, are known to influence 

medication adherence. The study demonstrated that both the 

experimental and control groups experienced significant 

improvements in ART adherence after the intervention. The 

Wilcoxon signed ranks test results showed highly significant p-

values, indicating that these improvements were not due to 

random chance. The intervention effectively enhanced 

adherence to ART, which is crucial for managing HIV and 

maintaining viral suppression. 

Interestingly, the Mann-Whitney U test results indicated 

that before the intervention, the control group had higher 

ART adherence rates compared to the experimental group. 

However, after the intervention, the Mann-Whitney U test 

revealed a significant difference in ART adherence between 

the two groups. Specifically, the experimental group had 

higher adherence rates after the intervention compared to the 

control group. 

4. Conclusion 

This study demonstrates the positive impact of the 

intervention on ART adherence in both groups, effectively 

narrowing the gap in adherence rates. While the control 

group initially exhibited higher adherence before the 

intervention, the experimental group surpassed them in 

adherence after the intervention. These findings highlight the 

importance of targeted interventions to improve ART 

adherence among HIV-positive individuals. These findings 
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are consistent with previous studies that have highlighted the 

positive impact of empowerment and education interventions 

on ART adherence [19-20]. Further investigation into the 

specific components of the intervention and individual 

characteristics that contributed to this difference could 

provide valuable insights for future interventions. 

5. Limitations 

Despite the promising results, this study has some 

limitations. First, the relatively small sample size might limit 

the generalizability of the findings to a broader population. 

Additionally, the study did not assess long-term adherence 

sustainability beyond the intervention and three months 

follow-up period, which is critical for understanding the 

intervention's lasting effects. Future research could benefit 

from larger sample sizes, longer follow-up periods, and 

objective measures of adherence. 

6. Recommendations 

Based on the study findings and limitations, several 

recommendations can be made. Given the positive impact of 

the skill acquisition intervention, healthcare providers and 

policymakers should consider scaling up similar 

interventions in HIV care and support programmes to 

improve adherence rates among HIV-positive individuals. 

Future studies should incorporate longer follow-up periods to 

assess the sustainability of adherence improvements over 

time. Furthermore, the gender disparity has been observed in 

this study and therefore interventions that consider gender-

specific barriers to adherence will be of immense benefit. 

Last but not least, addressing economic disparities and 

providing further financial support to individuals with limited 

income could further improve adherence rate. 
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