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Abstract 
Background: Non-adherence to combination antiretroviral therapy leads to 
drug resistance, treatment failure and increased morbidity and mortality 
among HIV positive adolescents. The aim of this study was to assess factors 
influencing adherence to combination antiretroviral therapy among HIV 
positive adolescents at Adult Infectious Disease Center in Lusaka, Zambia. 
Methodology: A descriptive quantitative cross sectional study was conducted 
on 173 adolescent respondents on antiretroviral therapy who were selected 
using a systematic random sampling method. Data was collected using the 
questionnaires with the adopted Morisky drug adherence scale and analyzed 
using Statistical Package for the Social Sciences software, version 20. Chi 
square, fishers’ exact statistical tests and the binary logistic regression model 
were used to determine true predictors and to adjust confounders of adhe-
rence. The cut off point for statistical significance was set at 5%. Results: This 
study established that 76 (43.9%) of the respondents were non-adherent to 
their antiretroviral therapy. Knowledge of HIV and disease progression was 
reported to be low but had no statistical impact on antiretroviral therapy ad-
herence. Stigmatization was high (99 (57.2%)) but did not significantly influ-
ence adherence to combination antiretroviral therapy on the study partici-
pants. Factors which were found to be statistically significant to adherence to 
therapy when a binary logistic regression was performed were experiencing 
side effects to therapy (p-value 0.047, odds ratio = 0.412); understanding rea-
son for taking combination antiretroviral therapy (p-value 0.006, odds ratio = 
5.978) and being reminded to take drugs (p-value 0.006, odds ratio = 0.505). 
Conclusion: The study found that there was high level of non-adherence to 
combination antiretroviral therapy which could subsequently lead to in-
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creased treatment failure. More studies on factors influencing non-adherence 
to combination antiretroviral therapy need to be conducted to develop evi-
dence-based practice model for HIV positive adolescents care. 
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1. Introduction 

HIV and AIDS have continued to affect young people despite significant scien-
tific advances in prevention and treatment [1]. In 2015, 1.4 million (80%) ado-
lescents living with HIV globally were in Sub-Saharan Africa [2]. The Zambia 
Demographic Health Survey showed that about 4.4% of the adolescents aged 15 - 
19 years in Zambia had HIV infection [3]. According to one study [4], about 
4000 children were initiated on cART from the University Teaching Hospital, 
Pediatrics and Adult Infectious Diseases Centers program. Evidence has shown 
that HIV positive adolescents could have acquired the infection perinatally or in 
infancy through breastfeeding [2] [5]. Some literature indicates that the majority 
of adolescents acquired HIV through mother to child transmission (MTCT) and 
about 18% got infected later in their lives [6]. The WHO treatment guidelines 
recommended combination antiretroviral therapy (cART) initiation to all HIV 
infected adolescents to prevent HIV-related morbidity and mortality [7]. Some 
evidence has shown that access to cART to treat HIV infection and AIDS in re-
source-poor countries had improved over the past several years [8]. The cART 
when taken correctly could lead to sustained viral suppression and reduction in 
occurrence of AIDS-defining and non-AIDS-defining complications. In order to 
achieve sustained viral suppression and clinical benefits, WHO further empha-
sized strategies such as: early diagnosis and treatment, adherence to cART counsel-
ing and viral load monitoring among others to all HIV positive adolescents [9].  

Adolescents diagnosed with HIV are started on cART to achieve complete 
viral suppression and prevention of occurrence of treatment failure later in their 
life [5] [10]. Other authors have stated that incomplete viral suppression could 
lead to treatment failure especially among the adolescents [9] [11]. To achieve 
complete viral suppression and prevention of treatment failure, the WHO guide-
lines recommended first, second and third line streams of cART from which treat-
ment for the HIV positive adolescents could be commenced [9]. First line cART re-
gimen is initiated by providing an optimized, fixed-dose cART regimen of Te-
nofovir (TDF) + Lamivudine/Emtricitabine (XTC) + Efavirenz (EFV)/Nevirapine 
(NVP) or Abacavir (ABC) + XTC + EFV (weight based dosing) for adolescents.  

Once treatment is commenced, enhanced adherence to cART for individual 
HIV positive adolescent patients have been emphasized [7] [12]. According to 
evidence adherence has been strongly correlated with HIV viral suppression, 
reduced rates of drug resistance, enhanced survival and improved life expectancy 
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among HIV positive adolescents [13]. 
The routine viral load monitoring is recommended as the most accurate ob-

jective available measure to determine effective cART response [7] [14]. Detect-
able viral load exceeding 1000 copies/ml on two consecutive measurements within 
a three-month interval, with enhanced adherence support between measure-
ments after at least six months of using first line cART, the adolescent would be 
said to have developed Virologic treatment failure. Virologic failure requires that 
the patients are switched to second line treatment [12]. Lopinavir boosted by ri-
tonavir (LPV-r) is primarily the recommended second line choice regimen for 
HIV positive adolescents. Provision of third line cART occurs in very rare cir-
cumstances and is beyond the scope of most cART providers [5] [12].  

Despite the emphasis on measures to prevent AIDS-defining complications 
and optimal cART provision, some studies have reviewed that non-adherence to 
cART among adolescents has remained prevalent [2] [5] [14] [15] [16] [17] [18]. 
Other authors have linked non-adherence to cART among adolescents to persis-
tently elevated viral loads and progression of HIV infection into AIDS defining 
illnesses [19] [20]. While reasons for non-adherence to cART are not clear, sev-
eral factors have been implicated and these include low level of knowledge about 
HIV, social cultural beliefs such as lack of social support and stigmatization 
among others. It has been reported that some social cultural beliefs impact nega-
tively on conversional drugs adherence which could result in poor treatment 
outcomes [21]. Snyder found that lack of social support for HIV positive adoles-
cents from the caregivers, friends, or clinicians could lead to non-adherence to 
cART resulting in virologic treatment failure [22]. In other reports, the overall 
level of comprehensive correct knowledge of HIV and AIDS remains very low 
among older adolescents aged 15 - 19 [23]. However some studies found that 
HIV-infected adolescents demonstrated good knowledge regarding HIV/AIDS 
and cART, including the consequences of developing drug resistance with sub-
optimal cART adherence [24]. Despite some reports that HIV positive adolescents 
have good knowledge regarding HIV/AIDS progression, non-adherence to cART 
and treatment failure have remained prevalent in this age group. Non-adherence 
to cART have been linked to treatment failure which defeats the primary goals of 
cART provision of maximal and durable suppression of viral load, restoration 
and preservation of immunologic function, improvement of quality of life, and 
reduction of HIV-related morbidity and mortality [5] [12]. The required level of 
95% cART drug adherence leads to viral suppression when ARV drugs are used 
as prescribed, and for life [5]. Non-adherence to cART causes transmutations of 
the virus and later drug resistance [6]. The transmutations of the HIV and drugs 
resistance leads to switching of regime to second or third line therapy, which ra-
pidly exhaust the cART available options resulting in AIDS defining morbidities 
and mortality among HIV positive adolescents [15]. To prevent cART failure, intra-
personal and interpersonal related factors which could be linked to non-adherence 
to cART among adolescents have been investigated. 
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2. Materials and Methods 
2.1. Materials  

The factors influencing adherence among HIV positive adolescents were inves-
tigated from the Social Ecological Model, (SEM) theoretical perspective of Indi-
vidual, Interpersonal, Organizational/Institutional, and Community Levels. The 
SEM theoretical perspective stresses that individual behavior is influenced by 
factors at different levels as classified by Sallis and Owen [25]. The study was 
conducted between August and December 2018.  

The study defined Non-adherence to cART as being unable to answer cor-
rectly all the responses on the 4 item Morisky drug compliance scale within the 
past one month from the date of data collection. 

In this study, when the respondent correctly answered 12 or more questions 
on knowledge it was regarded as having high level of knowledge. The respondent 
was said to have low level of knowledge if they answered 1 to 11 questions on 
knowledge correctly.  

Social support was defined as adequate when the respondent answered cor-
rectly 5 questions and above on the social support section. The respondents who 
had inadequate social support were those who only managed to correctly answer 
between 1 and 4 questions correctly.  

Stigmatization was regarded as high when the respondent had 1 or 2 scores 
and as low with the score of 3 or 4 on the stigmatization section. Responses from 
the questionnaires were assigned numerical codes for entry and analysis using 
the SPSS software computer package version 20. Pearson’s Chi square and fish-
er’s exact statistical tests were used to determine the association between depen-
dent (adherence to cART) and independent variables (knowledge of HIV and 
disease progression, social support, stigmatization and cultural beliefs). The 
fisher’s exact test was used where the criteria for using the Pearson’s chi square 
was not met. The binary logistic regression test was used to come up with the 
true predictors and to adjust confounders of adherence to cART among HIV 
positive adolescents. The cut off point for statistical significance was set at 5%.   

2.2. Methods 

The study used a descriptive quantitative cross sectional research design. The 
design was selected because data was collected at one point and no interventions 
or manipulations were carried out on both the environment and the respon-
dents. 

The study population consisted of HIV positive adolescents on cART treat-
ment receiving care at Adult Infectious Diseases Centre, Lusaka. The study tar-
geted males and females adolescents aged between 16 and 19 years on cART for 
at least three months enrolled for care at Adult Infectious Diseases Centre. These 
were adolescents who had transitioned from children to adult hospital soon after 
attaining their 16th birthday. Parents and guardians after this hospital transition 
seem to reduce on accompanying these HIV positive adolescents for the clinical 
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follow ups. 
A probability sampling method was adopted using systematic sampling me-

thod. The kth subject on a scheduled booking was asked to participate in the 
study using N/n. Therefore, every 5th subject of HIV positive adolescents on 
cART who was coming for scheduled visits was requested to participate in the 
study [26]. This method provided all the subjects in the population with equal 
chance to be included in the study. A sample size is a small fraction of the popu-
lation to represent the target population under study [26]. The sample size was 
calculated according to Krejcie and Morgan formula for the limited or finite 
population [27]. The final sample size was 173. The questionnaire with the 
adopted Morisky 4 item scale was used to determine level of adherence to cART 
among the eligible study participants. The validity and reliability of the instru-
ment was insured by pretesting the instrument and which was also reviewed by 
team of experts.  

3. Ethical and Cultural Considerations 

The study was conducted in accordance with provisions of the Helsinki declaration 
(World Medical Association (WMA)), and privacy and confidentiality were safe-
guarded consistent with guidelines for research involving young people [28] [29].  

A continuous evaluation of the research by the supervisor and the co-supervisor, 
and an ethical clearance (Ref: 006-06-18) to conduct the study was obtained 
from the University of Zambia School Of Medicine Biomedical Research Ethics 
Committee and National Health Research Council of Zambia. Written permis-
sions were obtained from the School of Nursing Sciences, District Health Man-
agement Team (DHMT) and The UTHs Management. 

4. Results  

This paper presents data collected from 173 HIV positive adolescents on cART 
aged between 16 and 19 years from Adult Infectious Diseases Center, Lusaka, 
Zambia.  

4.1. Social Demographic 

Almost half 49.1% (85) of the study respondents were males. Slightly above half 
53.2% (92) of the respondents were within the age group range of 16 - 17 years.  

Slightly above half 52.6% (91) of the respondents had attained secondary 
school education. The majority 99.4% (172) of the respondents were living with 
their family i.e. biological parents, grandparents and uncle or aunty. Above one 
third 38.1% (66) respondents had both biological parents still alive. The majority 
of the respondents had either their father 24.9% (43) or mother 17.9% (31) dead 
and 19.1% (33) had reported that both of their parents had died.  

4.2. Adherence Assessment 

Generally in this study 44% (76) of the respondents were found to be non adhe-
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rent to cART (Figure 1). 

4.3. Knowledge about HIV and Disease Progression 

Most respondents 59.5% (103) were found to have low level knowledge about 
HIV and disease progression (Figure 2). 

4.4. Social Support for the Respondents 

The majority of the respondents 94.8% (164) reported to have adequate social 
support and only 5.2% (9) had inadequate social support (Figure 3).  
 

 
Figure 1. Adherence to cART assessment (n = 173).  

 

 
Figure 2. Respondents level of knowledge about HIV and disease progression (n = 173). 

 

 
Figure 3. Level of social support for respondents (n = 173). 
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4.4.1. Religious Beliefs that Could Lead to Non-Adherence to cART  
All the participant 100% (173) interviewed were from Christian community.  

Out of 173 respondents 52.1% (90) believed that prayers and anointing oil 
could cure HIV/AIDS. Consequently 9% (15) respondents reported that they 
had at one point abandoned cART in preference of prayers. 

4.4.2. Stigmatization Experience for the Respondents  
Generally 57.2% (99) of the respondents reported high level of stigmatization 
experience. 

4.4.3. Relationships among Study Variables 
This study established that 58% (56) of the respondents who were adherent to 
cART had low level knowledge. Among those that were reported to be non ad-
herent, 62% (47) had low knowledge of HIV and disease progression. There was 
no significant association between adherence to cART and the level of know-
ledge (p-value was 0.585) (Table 1).  

1) Relationships between adherence to cART and the study variables  
The report indicates that 97% (94) respondents among those that were adhe-

rent to cART had adequate social support. It was further reported that 92% (70) 
of those who where non adherent had adequate social support. When social sup-
port was associated with adherence to cART among HIV positive adolescents it 
was found that there was no association (p-value 0.158). Overly about 95% (164) 
of the participants had demonstrated adequate social support.  

 
Table 1. Association between adherence to cART and the study variables.  

 Adherence to cART   

Parameter Adherent Non Adherent Total p-Value 

Knowledge level 
    

High 41 (58.6%) 29 (41.4%) 70 (100.0%) 
 

Low 56 (54.4%) 47 (45.6%) 103 (100.0%) 
 

Total 97 (56.1%) 76 (43.9%) 173 (100.0%) 0.585 

Social support level 
    

Adequate 94 (57.3%) 70 (42.7%) 164 (100%) 
 

Inadequate 3 (33.3%) 6 (66.7%) 9 (100%) 
 

Total 97 (56.1%) 76 (43.9%) 173 (100%) 0.158 

Religious belief 
    

Positive 86 (55.8%) 68 (44.2%) 154 (100%) 
 

Negative 11 (57.9%) 8 (42.1%) 19 (100%) 
 

Total 97 (56.1%) 76 (43.9%) 173 (100%) 0.865 

Stigmatization 
    

High 51 (51.5%) 48 (48.5%) 99 (100%) 
 

Low 46 (62.2%) 28 (37.8%) 74 (100%) 
 

Total 97 (56.1%) 76 (43.9%) 173 (100%) 0.205 
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The majority 55.8% (86) of the participants who were found to have positive 
religious belief were adherent to cART in this study. Despite having positive re-
ligious beliefs 44.2% (68) were non adherent to cART. However, adherence to 
cART was found to be independent of religious belief (p-value of 0.865). Among 
respondents that were non adherent to cART 63% (48) had high level of stigma-
tization and 37% (28) had low level stigmatization. Respondents who were ad-
herent to cART 53% (51) had high level of stigmatization. The association of 
adherence to cART and stigma was found to be independent (p-value of 0.205). 

In order to test the impact of the predictor variables (knowledge of HIV and 
disease progression, social support, religious beliefs, stigmatization, Being re-
minded to take the cART drugs, side effects of drugs and understanding of rea-
son for taking cART) on the outcome variable (adherence to cART), a binary lo-
gistic regression was done. 

2) Binary logistic regression  
The regression model was statistically significant as a whole (X2 = 26.621, p = 

0.002) and could account for 19.1%, variation in the outcome variable, making it 
a weak model. In terms of prediction power, the model could predict non adhe-
rence with 59.2% accuracy and adherence with an accuracy of 75.3%. As a 
whole, the model had an overall prediction accuracy of 68.2%.  

Further data analysis with the binary logistic regression found that, inside the 
equation changes in knowledge levels from low to high, social support from in-
adequate to adequate, religious beliefs from negative to positive, and stigma from 
low to high did not contribute significantly to the model. Being reminded to take 
cART variable as a whole was impacted significantly on the model (p = 0.016), 
and changes in reminders to take treatment from never to sometimes contri-
buted significantly but reduced the odds of adherence by 68.5% (p = 0.004, odds 
ratio = 0.315). While changes in reminder from sometimes to always reduced the 
odds of adherence by 40.5% though the impact was not statistically significant (p 
= 0.27, odds ratio = 0.505).  

The overall impact of the understanding variable was statistically significant 
(p = 0.011). Changes in understanding from not at all to sometimes raised the 
odds of adherence by 93.5% but did not impact significantly on the model (p = 
0.578, odds ratio = 1.935) while changes from sometimes to very much raised 
the odds of adherence by 498.2% although the impact was not statistically sig-
nificant (p = 0.12, odds ratio = 5.982). Changes in the experience of side effects 
of the drugs from no to yes contributed significantly to the model and reduced 
the odds of adherence to 41.2% (p = 0.047, odds ratio = 0.412).  

5. Discussions of Findings 
5.1. Socio-Demographic Characteristics of the Sample 

The social demographic characteristics showed that 50.9% (88) of the respon-
dents interviewed were female. The slightly high proportion of female respon-
dents may be due to older male partners infecting them in contexts of poverty, 
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manipulation and exploitation without condom use [30]. To support this view 
the current study found that 1.7% (3) of the HIV positive adolescents respon-
dents got the infection from being raped by males in their home set ups. Men in 
such relationships often have multiple sexual partners and acquire sexually 
transmitted infections, which they pass on to adolescent females [23]. The high 
female rates may be related to unprotected heterosexual relations with multiple 
partners [31]. An additional factor contributing to the sex imbalance in adoles-
cent HIV prevalence may be the higher risk of AIDS-related mortality in male 
adolescents compared to females, which may be related to the lower proportion 
of males who receive cART [10].  

Similar to the current study, higher rates of HIV among females than males 
have been reported in sub-Saharan Africa [32]. According to UNICEF reports, 
females aged 15 to 17 years in the sub-Saharan region have up to four times 
higher prevalence rates of HIV reported than among their male counterparts 
[33]. The similar high prevalence among females may be due to similar in-
ter-cultural belief systems and practices which promote HIV transmission to the 
girl child. The practices that include high cases of early marriages to female ado-
lescents and adult HIV infected men practicing sexual intercourse rituals with 
minor girl to try and cure the infection [3].  

Contrary to findings in the current study, the highest HIV prevalence rate in 
the United States and parts of Europe was reported among males [34]. In the 
developed settings the prevalence among male adolescents could be higher be-
cause of injectable illicit drugs abuse using same needle by several group mem-
bers. The use of the same needle among several adolescents within the same 
gang, could contribute to high HIV rates among males [35].  

The study also revealed that more than half (53.2% (92)) of the respondents 
were within the age group 16 - 17 years. This statistics suggest that most of the 
perinatally infected adolescents are now living longer attributed to improved 
HIV/AIDS care services. Most (52.6% (91)) of the respondents had attained 
secondary school education. This is contrary to the beliefs that HIV diagnosis is 
a death sentence and there was no need to pursue career or educational goals 
[36]. Literature has shown that with the advances in effectiveness and availability 
of cART, HIV infected children are now surviving to adolescence and emerging 
as a new group in the global HIV/AIDS pandemic [24]. It has been also cited 
that despite the fact that HIV positive adolescents find it a challenge living with 
the HIV, they have remained positive and focused with their education [24].  

5.2. Adherence to cART  

Respondents in the current study (44% (76)) were found to be non adherent to 
their prescribed cART (Figure 1). It must be emphasized that adherence to 
cART is critical for successful viral suppression because non adherence could 
lead to an increase in HIV viremia, risk of treatment failure, and accumulating 
resistance mutations [37]. The 44% non adherence rate is very alarming and 
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pauses as a threat to the maintenance of future cART regimen among HIV posi-
tive adolescents due to possible occurrences of related drug resistance and viro-
logic failure.  

Similar to the current study, in Thailand slightly higher (48.4%) suboptimal 
adherence to cART among adolescents was reported [24]. Despite difference in 
geographical locations it has been noted that there could be some similar cha-
racteristics which exist and affecting the pattern of cART adherence among ado-
lescents [38]. It could be said that non adherence to cART is becoming a global 
phenomenon and collective strategic efforts need to be developed to prevent the 
risk of development of treatment failure. Several studies in sub-Saharan Africa 
have also reported poor adherence among adolescents which is of significant 
concern given the limited cART options available and the risk of drug resistance 
[38] [39]. Non-adherence to cART has been perceived as an emerging public 
health concern [39]. 

Among the respondents that were found to be non adherent to cART, slightly 
above half 51% (39) were males. These findings in the current study confirms 
the growing body of evidence indicating that male adolescents face challenges in 
accessing HIV services more often than their female counterparts. The males al-
so experience worse treatment outcomes, including high mortality [40]. With 
these challenges among male adolescents it is likely that they may not adhere to 
their cART. Elsewhere evidence has also shown sex-specific differences out-
comes that male adolescents have worse adherence compared to their female 
counterparts [41]. Globally more emphasis has been placed on protection of the 
girl child and as a result the male child seems to be disadvantaged much more in 
health related matters [30]. However, it was found that gender was independent 
of adherence to cART (p-value of 0.760). This could be attributed to the fact that 
the pathogenesis of HIV is similar despite the person’s gender. 

The current study found that majority of the respondents 57% (43) who where 
non adherent were aged between 16 and 17 years old. This coincides with the age 
when adolescents are transitioned from pediatrics to adults HIV care. The high-
er non adherence to cART occurring during this period could be attributed to 
some challenges associated with implementation of transitioning process of care. 
A study in West Africa observed that transitioning of care from pediatrics to 
adult should be a gradual process according to the maturity of the adolescents 
with evidence of psychological stability and readiness of independent care [30].  

On a contrary to the current study, another Zambian study found that there 
was suboptimal adherence to cART mainly due to increase in age [18]. This 
could have been that as adolescents increase in age, they are expected to take up 
more gender roles and responsibilities in society. It has been documented that 
the successful fulfillment of new gender roles and responsibilities come with 
challenges that may disrupt the routine daily activities including medication 
timings [42]. 

Adherence to cART was found to be independent (p-value 0.428) of the age of 
the adolescent in the current study. The adolescents’ age did not significantly in-
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fluence adherence and there was a minimal difference in the pattern of adhe-
rence to cART between older and younger adolescents. It can be argued that de-
spite the age of the adolescents they experience similar influences of adherence 
to cART. Although some studies have shown high rates of cART adherence 
among HIV-infected adolescents, a lower rate of adherence among HIV-infected 
adolescents has been reported more often, and expectations have been that ad-
herence will diminish over time [24] [42]. More cohort studies need to be con-
ducted to identify the non enhancers of adherence to cART.  

5.3. Knowledge of HIV and Disease Progression  

In the current study, majority (59.5% (10)) of the respondents were found to 
have low level knowledge about HIV and disease progression (Figure 2). Earlier 
CDC had highlighted that low level of knowledge among adolescents could be 
due to limited access to health information and little sources of information 
about HIV and disease progression [35]. The health information could easily be 
shared in adolescents-friendly health corners, which according to Zambian con-
solidated treatment and prevention guidelines are very limited in most health 
care centers [12]. Limited adolescent-friendly corners may therefore contribute 
to low level of knowledge about HIV and disease progression. Efforts to improve 
knowledge and maintain adherence to cART, have been noted where adolescents 
training curriculum have been developed by the Zambian Ministry of Health in 
collaboration with International Center for AIDS Care and Treatment Programs 
[12]. This is aimed at empowering adolescents and caregivers with youth-friendly 
HIV care information. Also caregiver support was mentioned [29] as a major fa-
cilitator of adherence among adolescents with a chronic disease, but this needs a 
lot of education on disease etiology among all those in this age group. This initi-
ative could also mean that most interventions to promote adherence to cART 
among adolescent patients can easily be universally applied to enhance of know-
ledge on HIV and disease progression. 

The findings in the current study are consistent with CSO report were it was 
also reported that the comprehensive HIV knowledge among adolescents was 
also very low that is, 39% and 45% for females and males respectively [3]. It 
could be argued that adolescents depend on healthcare providers for informa-
tion about their health and cannot independently seek to acquire more know-
ledge about their health. Therefore health care providers must be proactively 
providing health related massages for the adolescents to acquire more know-
ledge about HIV and the disease progression.  

Contrary to the current study, conducted in Zambia found 56.7% of the ado-
lescents had knowledge about their HIV status [43]. Despite the reported know-
ledge it was found that adolescents had challenges with maintaining the desired 
95% adherence threshold. The 95% adherence to cART has been strongly linked 
to viral suppression in most studies.  

Similar to the current study UNICEF reported that the overall level of know-
ledge of HIV and AIDS remained very low among older adolescents aged 15 - 19 
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[23]. Interestingly to note that similar findings were reported in Ghana that 47% 
of adolescents on cART had no knowledge about the HIV disease and its pro-
gression [44]. These similarities could mean that adolescents have common in-
terests and aspiration despite geographical variation. It could also mean that 
there is very little or no impact on the current trends of practice to enhance 
knowledge on HIV and disease progression. This is because low level of know-
ledge has kept on being reported hence the need for studies on impact assess-
ment on the HIV care models implementation.  

However, when adherence to cART was associated with knowledge of HIV 
and disease progression in the current study, the relationship was found to be 
independent (p-value of 0.585) (Table 1). Having Knowledge about HIV and 
disease progression alone cannot prompt improved adherence to cART. This is 
evident in some more recent studies were despite high knowledge among HIV 
positive adolescents report [24] [44] [45], it was found that they were non adhe-
rence to cART. It could be argued that acquisition of high level knowledge alone 
is not enough to promote adherence to cART among HIV positive adolescents. 
A holistic approach in devising interventions must be adapted as the most accu-
rate measure to promoting adherence to cART among HIV positive adolescents. 
A combination of personal, interpersonal, community and societal interventions 
as prescribed by social ecological model levels could be the most effective ap-
proach to improving adherence to cART among adolescents.  

The current study reported that understanding the reason why the respon-
dents were taking cART was found to be strongly dependent (p-value 0.006) 
with adherence to cART. Having understanding could mean having the ability to 
interpret and explain information about HIV and being able to estimate and an-
ticipate undesired outcomes when there is poor adherence to cART. It is ex-
pected that those respondents who had understanding of the reason they were 
taking cART, also knew the consequences of non adherence. Therefore, they 
were compelled to be adherent to their cART to prevent disease progression and 
drug resistance.  

Similar to the current study some studies elsewhere have also shown that 
having understanding of the benefits for taking cART could have a positive in-
fluence on cART adherence among HIV positive adolescents [46]. These finding 
suggest that promotion of adherence to cART, requires deeper level of know-
ledge about HIV and disease progression.  

The current study established that 58% (56) of the respondents (Table 2) who 
were adherent to cART had low level knowledge. This could mean that the ado-
lescents who acquire more knowledge feel that it is enough to prevent the disease 
progression. This is evident by higher pattern of adherence to cART by the res-
pondents who had low knowledge 62% (47). The respondents who had low 
knowledge of HIV and disease progression had more than half times chance 
more likely to be adherent to cART than those who had high level of knowledge 
about HIV and disease progression (Table 2). This could be due to the caregiv-
er’s strictness in ensuring that the adolescents are adherent to cART who may  
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Table 2. Binary logistic regression output-variables in the equation. 

Variable p-Value Odds Ratio 
95% C.I. for Odds Ratio (1.0 ref) 

Lower Upper 

Knowledge (1) 
    

High 0.375 0.723 0.353 1.481 

Low 
 

0.839 0.456 1.557 

Social Support (1) 
    

Adequate 0.369 1.993 0.442 8.983 

Inadequate 
 

0.158 0.341 1.346 

Religious Beliefs (1) 
    

Positive 0.818 0.885 0.311 2.514 

Negative 
 

0.029 0.452 1.232 

Stigma (1) 
    

High 0.228 0.644 0.315 1.316 

Low 
 

0.205 0.562 1.785 

Reminding 0.016 
   

Reminding (1) 0.004 0.315 0.144 0.691 

Reminding (2) 0.27 0.505 0.15 1.698 

Side Effects (1) 0.047 0.412 0.172 0.987 

Understand 0.011 
   

Having Understanding (1) 0.578 1.935 0.189 19.83 

No Understanding (2) 0.12 5.982 0.629 56.895 

Constant 0.769 0.627 
  

 
have low knowledge of HIV and disease progression. The adolescents who had 
low level of knowledge could also be depending on their buddies and healthcare 
providers for the instructions and care hence the higher rate of adherence to 
cART among those reported to have low level knowledge. 

5.4. Social Cultural Factors  
5.4.1. Social Support System  
The majority (94.8% (164)) of the respondents reported to had adequate social 
support (Figure 3). These results could be that the current study site had better 
resources than many clinics in resource limited settings. The site also had a 
supportive environment that equipped adolescents with the appropriate skills to 
enable them to face the challenges of adolescence. This may in part explain the 
documented adequate social support here. Similarly to the current study some 
scholars in earlier studies elsewhere also reported adequate social support. It was 
found that adequate social support improved patient’s ability to be adherent to 
cART [47] [48] [49]. Without physical and psychological support, it would be 
very difficult for the adolescents to access healthcare services. The reported ade-
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quate social support could also mean that the adolescents with HIV are living in 
conducive and supportive environments. While the issues of poor social support 
exist commonly in resource-rich settings, they may be even more prevalent in 
resource-limited settings and affecting adherence to cART [50]. On the contrary 
most studies reports indicates that social support is adequate in both re-
source-rich and resource-limited settings.  

In the current study it was found that adherence to cART and social support 
were independent. Social support when associated with adherence to cART 
among HIV positive adolescents, there was no significant finding (p-value of 
0.158). This could be explained by the statistic that 92% (70) of the respondents 
in the current study who were non adherent to cART were reported to have 
adequate social support (Table 1). It can be concluded that non adherence to 
cART by adolescents could be contributed by personal rather than interpersonal 
related aspects. This is deduced because being reminded to taking medications 
in the current study was found to be dependent of adherence to cART (p-value 
of 0.006). A binary logistic regression was performed to ascertain dependence of 
being reminded to taking the cART and adherence to cART. The logistic regres-
sion model was statistically significant (p-value 0.0004; OR 0.315). The HIV pos-
itive adolescents need to be encouraged by others around them to continue with 
cART and all the clinical follow ups as scheduled for the success of treatment. 

Unfortunately 41% (71) respondents had nobody to go to the hospital to col-
lect their cART on their behalf. When adolescents miss their hospital appoint-
ments they could easily run out of drugs. Missing hospital appointments could 
interference with cART adherence hence drug sub-therapeutic serum concentra-
tion levels leading to viral mutations and viral resistance [51]. Essentially if a pa-
tient has ever missed a refill, he or she is more likely to miss some doses sug-
gesting an increased risk of non adherence to cART even in the absence of on-
going refill problems [52].  

Furthermore 80.3% (139) of the respondents reported that when they missed 
the hospital appointments, no follow up was made to establish the reason by the 
healthcare providers. In most healthcare facilities in resource-limited settings, 
the health worker to patient ratios are overwhelming. The health workers may 
not easily remember which patients are missing their appointments due to large 
patient populations seen. The patient missed appointment tracking system 
would be the most ideal when dealing with large numbers of adolescents pa-
tients. Healthcare providers need to have an established patient appointment 
tracking system to easily identify adolescents who could be missing out on drug 
refills due to low or no family support. Those missing appointments 27.7% (48) 
reported finding it difficult sometimes to access healthcare. The fact that some 
adolescents find it difficult to access care to pick up cART medications, suggests 
existence of structural barriers. Therefore, practical assistance to adolescents 
makes them feel cared for when given help such as financial support for trans-
portation and easy access to get some drug refills and clinical follow up ap-
pointments. Support from parents (both financial and social) was highly rated 
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by respondents in a study as positive [53]. The study suggested that reinforce-
ment of family closeness, cohesiveness, and problem-solving skills with adoles-
cents could help the adolescents to complete the tasks related to treatment suc-
cessfully on the daily basis. 

Evidence from one study findings agree that adolescents with extensive sup-
portive social networks among healthcare providers, relatives and peers ap-
peared to cope better with psychosocial challenges [54]. The community is sup-
posed to have social network systems in place aimed at identification and offer-
ing active support to HIV positive adolescents on cART. This is because adoles-
cence is a critical stage of a persons’ transition from childhood to adulthood. 
Studies have observed that not all adolescents living with HIV were ready to 
make transfer from children to adult care at the same time [55]. Before any 
transfer of care, health care workers should take into account the HIV positive 
adolescents’ cognitive and physical development and emotional maturity, their 
support at home and community.  

5.4.2. Religious Beliefs  
More than half (52.1% (90)) of the respondents in the current study believed that 
prayers and anointing oil could cure HIV/AIDS. Religious belief system has a 
very strong influence on an individual’s life and behavior. It has been cited that 
religion serves important roles in coping, survival and maintaining overall well-
being within African cultures and communities, especially when diagnosed with 
a chronic disease like HIV/AIDS that can have a profound effect on physical and 
mental health [56]. However, spirituality/religion can be problematic to some 
patients and results in healthcare provision challenges.  

Earlier study in Zambia showed that 17% of participants believed that HIV 
could be cured by prayers and taking ART [57]. Religious belief system that 
prayer and anointing oil could heal HIV/AIDS by some groupings seems to be 
gaining ground among HIV positive adolescents. This could be supported by 
report in the current study where 9% (15) of the HIV positive adolescents had at 
one point abandoned cART in preference of prayers. Researchers suggest that 
some religious beliefs and doubts about antiretroviral therapy among adoles-
cents may be cultural specific, where faith-based healing is propagated by leaders 
of these faith communities. It is argued that health-related spiritual beliefs like 
calling on prayers or a higher power for protection to take control of health is 
common among patients with life-threatening diseases like cancer, mental ill-
ness, and HIV/AIDS [58]. Patients who accept such beliefs will not overtly reject 
cART when offered, but most often will not adhere to treatment and wait to re-
port miraculous healing. It could be evident by report in the current study where 
44.2% (68) respondents despite having positive religious beliefs were non adhe-
rent to cART. This could be that there is a mixed belief system between healing 
by prayer and cART adherence [58]. However, adherence to cART was found to 
independent of religious belief (p-value of 0.865). 

Elsewhere a study on ARV adherence in Uganda, found that 6 out of 558 
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(1.2%) adolescents discontinued their treatment because they believed that their 
pastors’ prayers had cured them of HIV [59]. Discontinuation of cART risk is 
gradually being reported and could actualize into health problem. Clergymen 
claiming healing powers need to start giving HIV clearance certificates following 
claims of curing HIV after offering prayers. This would protect the patients at 
risk of discontinuing medical treatment from seeking cure through prayers. 
These beliefs have already led to some adolescent patients to stopping cART af-
ter being promised to be cured of their HIV infection through prayers and 
anointing oil as evident in the current study report.  

5.4.3. Stigmatization  
In the current study generally it was reported that 57.2% (99) of the respondents 
had experienced high level of stigmatization. Despite the wide availability of 
campaign massages against stigma and discrimination, it’s evident that there are 
socio-cultural misperceptions about the etiology and spread of HIV/AIDS. This 
could be the reason for the high reported stigma in some parts of sub-Saharan 
Africa including in the current study.  

Similar to the current study, in Eastern Europe and Central Asia a study also 
reported high level of stigmatization with 61% HIV positive adolescents [60]. 
The study also linked stigmatization to non-adherence to cART. However this 
was contrary to the current study were adherence to cART and stigma was found 
to be independent (p-value of 0.205). This could also suggest that in a long run 
stigmatized individual would eventually become non-adherent to their cART. 
Consistent the current report a study in the USA, also reported that 76% of ado-
lescents experiencing HIV-related stigma [61]. This impacted negatively on their 
routine taking of the cART. One study observed that adolescents are often con-
cerned about ‘‘feeling normal’’ and not feeling ‘‘different from their peers’’ [55]. 
Apart from the inherent difficulty of repeatedly taking medications, adolescents 
sometimes skip cART doses because drugs are a reminder of the HIV infection 
that makes them different from others.  

Among respondents that were non adherent to cART 63% (48) had high level 
of stigmatization (Table 2). According to the WHO report, stigmatization leads 
to poor management of HIV/AIDS programs and violation of human rights for 
the HIV positive adolescents. When stigmatization is high, the affected adoles-
cents could easily abandon their cART or even fail to follow up the scheduled 
clinical visits [15]. This is evident where nearly one third 30.1% (52) of the res-
pondents reported failing taking their cART because of friends, teachers or other 
people being around. During social outings away from home such as in camps 
and sporting activities, the HIV positive adolescents could be uncomfortable to 
take their antiretroviral drugs resulting in reduction of therapeutic drug levels in 
their blood to suppress the viral load. This could lead to viral mutation and con-
tinued viral multiplication hence increasing the amount of HIV in the blood. 

It must be stated that stigmatized individuals are more likely going to suffer 
social isolation and non adherence to their cART. Non adherence to cART pre-
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vents maximal and durable suppression of HIV replication.  
In contrast to the current report, studies in Kenya and Uganda have demon-

strated decline in stigmatization among adult patients after a long period on 
ART [62] [63]. This observation is vital that reduction of stigmatization is a long 
term gradual process. This is supported by the findings of qualitative studies 
among people with HIV in Zimbabwe and South Africa, who generally attri-
buted their improved self-image, functioning and wellbeing to the role of antire-
troviral treatment [64] [65]. It is expected that after a long time on cART the 
adolescents would be living quality lives free from opportunistic infections. 
When the attained quality of life is linked to adherence to cART, stigmatization 
would not affect the adherence. 

6. Study Limitations 

The study did not explore ways to follow up victims infected with HIV through 
rape to ensure justice. The study was limited to HIV positive adolescents 
enrolled at UTH, adult infectious diseases Centre-HIV care and treatment site. 
However a representative sample size was obtained to allow transferability and 
generalization of findings to adolescents in general population. 

Data was limited to respondents’ responses to the questionnaire question 
items. Hence some experiences of the respondents that led to non adherence to 
cART were not provided from the responses. 

7. Conclusions 

The purpose of the current study was to determine factors influencing adherence to 
cART among HIV positive adolescents at Adult Infectious Diseases Center in Lusa-
ka, Zambia. It was found that there was significantly high level of non-adherence to 
cART among HIV positive adolescents. The adherence to cART of 95% or above 
is necessary for maintaining viral suppression; preservation of health and at-
tainment of physical and psychological wellbeing.  

The current study reported there was low level of knowledge and high level of 
stigmatization among the respondents. However, when predictors variables (lev-
el of knowledge of HIV and disease progression, social support, religious beliefs 
and level of stigmatization) were associated with the outcome variable (adhe-
rence to cART), they were found to be independent. Therefore, the current study 
accepted the null hypothesis that there was no relationship between adherence to 
cART (dependant variable) and Knowledge of cART treatment and disease 
process and social cultural factors (independent variables) among HIV positive 
adolescents.  

Other factors such as understanding the correct reason for taking cART, ex-
periencing cART side effects, being reminded to taking the drugs and just being 
satisfied with the care being provided were found to significantly influence ad-
herence to cART. The study findings suggest that once HIV positive adolescents 
understand the need to take their cART, they would play a pivotal role to sustain 
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adherence of 95% or more to the prescribed cART. This would lead to achieve-
ment of the benefits of sustained viral suppression for as long time as possible.  

8. Recommendations 

To address the problem of non-adherence to cART, support by Health care pro-
viders is essential until the adolescents’ competency and responsibility are as-
sured. Therefore directly observed antiretroviral therapy administration strategy 
by buddies must be introduced among HIV positive adolescents since being re-
minded to taking cART was dependant to adherence. 

More studies must be conducted in sub-Saharan Africa to inform the devel-
opment of culturally centered appropriate interventions and strategies to optim-
ize cART adherence among adolescents. 

The Individual targeted interventions such as enhancing HIV knowledge to 
improve understanding of the disease process using electronic animations could 
be an effective enhancer of adherence to cART among HIV positive adolescents. 

More emphasis must be made by promotion of interpersonal focused inter-
vention such as peer group support through sharing experiences hence mitiga-
tion of stigmatization and discrimination which was reported to be prevalent 
among HIV positive adolescents. 

The churches association of Zambia (CHAZ) needs to pass a regulatory 
framework on who should speak about HIV cure among the churches denomi-
nations and other religious groupings. This is to prevent some clergymen stop-
ping HIV positive adolescents from taking their prescribed cART and replacing 
them with anointing oil and prayers. This practice has a great risk of viral muta-
tion and virologic failure related to interruption of prescribed cART.  
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