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			Capitalising further on the benefits of antiretroviral therapy (ART) for individual treatment requires an improved understanding of the psychological processes that may affect optimal ART adherence among people living with HIV. We examined internalised HIV/AIDS-related stigma and body appreciation as mediators of the association between self-esteem and ART adherence among young people living with HIV (YPLHIV). A sample of 76 YPLHIV (Mage = 19.36, s.d.age = 2.56; male 56.58%) residing in an HIV hyperendemic region of South Africa completed self-report measures of self-esteem, internalised HIV/AIDS-related stigma, body appreciation, and ART adherence. Path-analytic mediation modelling was performed to test for direct and indirect effects linking self-esteem with ART adherence. Results of serial mediation analyses indicated that self-esteem and ART adherence were indirectly associated through a two-step path of internalised HIV/AIDS-related stigma and then body appreciation, as well as a one-step path through internalised HIV/AIDS-related stigma. The results provide preliminary support for internalised HIV/AIDS-related stigma and body appreciation as mechanisms underlying the association between self-esteem and ART adherence. Implications of the findings for promoting ART adherence among YPLHIV are discussed. 

			Significance:

			
					•	Self-esteem and ART adherence were indirectly related through internalised HIV/AIDS-related stigma followed by body appreciation. 

					•	Outcomes of intervention initiatives designed to promote ART adherence among young people living with HIV may be further improved by integrating components that target internalised HIV/AIDS-related stigma and body appreciation.
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			Introduction

			Increased availability and uptake of antiretroviral therapy (ART) among people living with HIV (PLHIV) have played an important role in the decline of new HIV infections.1 ART promotes viral suppression, improves physical and emotional well-being, and reduces mortality.2 In regions of HIV hyperendemicity where it has been particularly challenging to stay on track with global treatment and prevention targets, ART uptake represents a key avenue for reducing the burden of HIV. However, the benefits of ART for preventing and treating HIV may be undermined by treatment non-adherence, which can lead to impairments in psychosocial functioning (e.g. weakening of social relationships and loss of self-esteem resulting from periods of illness), increase risk of HIV transmission to non-infected sexual partners, and is a common cause of death among PLHIV.3,4 To advance health promotion initiatives designed to improve ART adherence, further research is needed to identify and better understand salient mechanisms underlying ART non-adherence in populations residing in HIV hyperendemic contexts and for which unique social-structural vulnerabilities exist.

			The burden of the global HIV epidemic is highest among young people living in the countries within eastern and southern Africa.5 Alongside the social-structural issues (e.g. inadequate health infrastructure) that pose challenges to HIV testing and treatment-related behaviour of young people living in the eastern and southern African region6, the effectiveness of HIV treatment in promoting the health and longevity of this population is highly contingent on the individual choices young people make about treatment-related behaviour. Wide-ranging reasons for non-adherence to ART have been reported among young people. The more frequently identified patient-related factors include perceived or internalised HIV/AIDS-related stigma7, body image concerns8, forgetfulness, alcohol use, and depression9. Patient-related factors are closest in proximity to the individual, many of which appear amenable to change through targeted efforts that are directed towards harnessing and developing personal resources of young people living with HIV (YPLHIV). Although various psychological resources (e.g. self-efficacy, resilience) have been linked to better ART adherence10,11, one underexplored avenue that also has the potential to promote ART adherence among YPLHIV is self-esteem. 

			Self-esteem is an important inner resource encompassing an individual’s overall positive evaluation of the self, including perceived competence and sense of worth.12 Self-esteem has been conceptualised as a protective factor that contributes to better health and well-being by buffering the impact of negative and stressful life experiences.13,14 Research involving young people has revealed that self-esteem is associated with lower health risk behaviour (e.g. fewer sexual partners15, lower alcohol use16), which suggests that those with higher self-esteem might be more inclined to make choices that support rather than degrade health and well-being (e.g. adhere to medication regimens).

			Few studies have investigated the association between self-esteem and ART adherence, which is important for several reasons. First, negative self-evaluation and a low sense of self-worth may affect concentration and memory, both of which are associated with ART non-adherence.17 For example, impairment in prospective memory (i.e. remembering to perform a specific task in the future) has been associated with ART non-adherence.18 Second, lower self-esteem is linked to increased alcohol misuse and recreational substance use, which can impair judgement and may interfere with a person’s ability to adhere to treatment.16 Third, high self-esteem can precipitate resilience-promoting psychological qualities (e.g. self-confidence) that may enhance medication adherence.13 To further examine the association between self-esteem and ART adherence, in the present study we tested for evidence of internalised HIV/AIDS-related stigma and body appreciation as serial mechanisms linking self-esteem and ART adherence in a sample of South African YPLHIV.

			Self-esteem and internalised HIV/AIDS-related stigma

			Internalised HIV/AIDS-related stigma refers to the negative perceptions and abasement of the self that may be endorsed by those diagnosed with HIV.19 It is characterised by self-denigrating thoughts (e.g. self-blame) and feelings (e.g. shame, guilt), as well as concealment of HIV status.20 Internalisation of stigma is not an inevitable response to possession of a stigmatised attribute21, but the risk of such increases when existing beliefs about one’s self-worth and self-regard are low. In particular, low self-esteem is associated with a higher likelihood of acquiring identity standards from society, appropriating perspectives about the self from others, and evaluating the self negatively.22

			Although few studies have directly investigated the impact of self-esteem on internalised HIV/AIDS-related stigma, existing research indicates that self-esteem may protect against the negative effects that perceived or experienced stigma can have on internalisation of HIV/AIDS-related stigma.23 Some findings suggest that positive changes in self-esteem (e.g. increased self-worth) can play a role in adaptive resistance to HIV/AIDS-related stigma (e.g. open disclosure of HIV seropositive status to confront negative labelling).24 Other evidence points to the risk of internalising HIV/AIDS-related stigma when self-esteem is low, which could have negative downstream implications for health and well-being.25,26

			Internalised HIV/AIDS-related stigma and body appreciation 

			Internalised HIV/AIDS-related stigma may be pronounced when PLHIV have physical attributes that are common markers of the disease.27 Previous studies have established a link between internalised HIV/AIDS-related stigma and body image28, with one study reporting that high stigma significantly lowered the probability of having a positive body image29. Even in the absence of visible body changes, self-deprecating psychological processes that are attributable to internalised HIV/AIDS-related stigma (e.g. feelings of shame and worthlessness) can impact negatively on the body image perceptions of PLHIV.30

			Internalised HIV/AIDS-related stigma may affect different dimensions of body image, including body appreciation. Body appreciation is a component of positive body image that is conceptualised as being respectful, approving, and appreciative of the characteristics and health of one’s body, regardless of shape, weight, and imperfections.31 Internalising social norms and discriminatory characterisations towards PLHIV may have a negative effect on how PLHIV view and appreciate their bodies.27 The negative implications of internalised HIV/AIDS-related stigma may be especially pronounced among YPLHIV, given the complex interplay of biopsychosocial processes that occur during the developmental transition from childhood to adulthood.6

			Body appreciation and antiretroviral therapy adherence

			A variety of physical and psychological complications commonly accompany HIV infection, including weight loss, skin lesions, depression, suicidal ideation, and body dissatisfaction.32,33 Research suggests that fear of bodily changes (e.g. weight loss) resulting from HIV and ART may be implicated in medication non-adherence.8 Although there are few direct links between body appreciation and adherence, there is some evidence that improving the perspectives of PLHIV about their body can lead to better health behaviour, including adherence to ART.34 Extensive evidence indicates that body appreciation is associated with an appreciation of diverse appearances and shapes31, better physical health, and higher levels of psychological well-being35. Efforts to promote body appreciation may have implications for ART adherence among PLHIV, especially among young people who tend to be particularly susceptible to the influence of bodily perceptions on positive health behaviour.36
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			The present study

			In this study, we examine associations between self-esteem, internalised HIV/AIDS-related stigma, body appreciation, and ART adherence in YPLHIV who reside in an HIV hyperendemic country within the eastern and southern African region. Exploring these interrelationships could offer an improved understanding of mechanisms that are implicated in ART adherence, particularly those that could be targeted to promote adherence in seropositive young people. Thus, we used an integrative modelling approach to explore internalised HIV/AIDS-related stigma and body appreciation as serial mechanisms linking self-esteem and ART adherence among YPLHIV in the Durban area of KwaZulu-Natal, South Africa. To our knowledge, this is the first study examining body appreciation as a mediator of this association, particularly as a precursor to ART adherence. We hypothesised that self-esteem and ART adherence would be linked indirectly via a sequential path of internalised HIV/AIDS-related stigma followed by body appreciation.

			Method

			Participants

			The sample comprised 76 (56.58% male) seropositive young people residing in the city of Durban, South Africa. Durban is located within the province of KwaZulu-Natal, which has the highest HIV prevalence rate in the country.37 Participants ranged from 15 to 24 years of age (Mage=19.36, s.d.=2.56) and identified racially as African (82.89%) or coloured (17.11%). A majority of the sample had fulfilled high school equivalency requirements (67.11%) or completed post-secondary education (28.95%). A small proportion of the participants had not completed any formal education (3.95%). Almost half of the sample (52.63%) indicated that they had acquired HIV after birth from a source other than their mother (i.e. horizontal infection), and the remainder (47.37%) reported that they had been infected through mother-to-child transmission (i.e. vertical infection).

			Measures

			Rosenberg Self-Esteem Scale 

			The Rosenberg Self-Esteem Scale (RSES)12 is a 10-item measure of self-respect and self-acceptance. Items (e.g. ‘I feel that I am a person of worth, at least on an equal plane with others’) are rated using a four-point response scale (1 = Strongly disagree; 4 = Strongly agree), half of which are reverse scored. In this study, responses to all items were aggregated for a total raw score (range: 10 to 40). Findings of various studies support the construct validity of the RSES.38,39 Estimated internal consistency reported for the RSES in prior research has been ≥0.80.40

			Internalised AIDS-Related Stigma Scale

			The Internalised AIDS-Related Stigma Scale (IA-RSS)41 consists of six items that were adapted from the AIDS-Related Stigma Scale42 to measure negative self-perceptions and self-abasement about being a person living with HIV. Items (e.g. ‘I hide my HIV status from others’) are rated on a dichotomous response scale (0 = Disagree; 1 = Agree) and are summed for a total score ranging from 0 to 6. Higher scores indicate greater internalised HIV/AIDS-related stigma. Support for the construct validity of the IA-RSS has been evidenced through associations with indicators of mental health and well-being (e.g. depression, quality of life).19 Prior research involving samples of South Africans have revealed internal consistency values of ≥0.73 for the IA-RSS.41

			Body Appreciation Scale-2

			The Body Appreciation Scale-2 (BAS-2)43 contains 10 items that measure a person’s perceptions of their body (e.g. acceptance, appreciation, inner positivity) and attention towards their body’s needs through the adoption of healthy behaviours.43 Participants rate the items (e.g. ‘I feel good about my body’) using a five-point response scale (1 = Never; 5 = Always). Item responses are summed for a total score ranging from 10 to 50. Higher scores indicate greater levels of body appreciation. The BAS-2 has been cross-culturally validated in samples from diverse countries (e.g. China, England).44,45 Previous studies have reported internal consistency values of ≥0.80 for women and men44, and evidence supports the convergent, incremental, and discriminant validity of the BAS-243. 

			Morisky Medication Adherence Questionnaire

			The Morisky Medication Adherence Questionnaire (MMAS-8)46 comprises eight items that assess patient adherence to medication for chronic conditions. The first seven items (e.g. ‘When you feel like your symptoms are under control, do you sometimes stop taking your medicine’) are rated using a dichotomous response format (0 = Yes; 1 = No). A five-point response format is used to rate the final item (e.g. ‘How often do you have difficulty remembering to take all your medicine’), which is transformed to a dichotomous score prior to aggregation of item responses (0 = A; 1 = B–E). In this study, participants completed the MMAS-8 by referencing their adherence to ART medication. We aggregated responses to each of the MMAS-8 items for a total score ranging from 0 to 8, with higher scores reflecting greater adherence to ART. Evidence supports the psychometric utility of the MMAS-8 as a valid and reliable measure of medication adherence46, including ART adherence47. Previous research has reported internal consistency values of ≥0.75 for the MMAS-8, and the findings of several studies support the construct validity of the measure.46,48

			Procedure

			Ethical approval for this study was granted by the Humanities and Social Sciences Research Ethics Committee of the University of KwaZulu-Natal (HSS/0522/018D). Written permission was acquired from a local HIV youth centre to access YPLHIV who received ART from the organisation. A purposive, convenience sampling approach was used to recruit participants. Specifically, YPLHIV who presented at the youth centre to collect their monthly medication were invited by a team of researchers to participate in this study. Interested individuals were directed to a private administrative office where they were initially given details about the study purpose, the participation procedures, and ethical considerations (e.g. anonymity, confidentiality). Those who agreed to participate were invited to provide their written informed consent. With the assistance of the nurses at the youth centre, parents and legal guardians of potential participants below 18 years were informed of the research. Written parental consent was obtained on behalf of all legal minors who indicated their interest in participating. Written assent was also obtained from legal minors. The measures were administered in English, which participants completed in an office provided by the youth centre. The research team was present and available to address any questions or issues that arose during the course of the subjects’ participation.
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			Results

			Statistical processing was performed using R.49 Study variables were initially screened for gross univariate and multivariate outliers. Standardised values for all variables were within acceptable limits (i.e. z ≤ |3.29|)50, indicating there were no univariate outlier concerns. Mahalanobis distance (χ2 (4) = 18.47, p<0.001) did not reveal any multivariate outliers (all D2 values ≤11.92). Univariate skewness (max. = |0.86|) and kurtosis (max. = |0.76|) values indicated that all variables were approximately normal in distribution. Descriptive statistics, internal consistency estimates, and zero-order correlations among the study variables are reported in Table 1. Omega total (ωt) estimates of internal consistency for all measures were ≥0.74. Self-esteem evidenced a small negative association with internalised HIV/AIDS-related stigma and a small positive association with body appreciation, but its association with ART adherence was negligible. Moderate negative associations were found linking internalised HIV/AIDS-related stigma with both body appreciation and ART adherence. There was a moderate positive association between body appreciation and ART adherence. 

			Table 1:	Descriptive statistics, internal consistency estimates, and zero-order correlations among study variables (N=76)

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Mean ± s.d. 

							(observed range)

						
							
							(1)

						
							
							(2)

						
							
							(3)

						
							
							(4)

						
					

					
							
							(1) Self-esteem

						
							
							15.61 ± 1.63 (11, 19)

						
							
							(0.82)

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							(2) Internalised HIV/AIDS-related stigma

						
							
							2.93 ± 1.37 (1, 6)

						
							
							-0.23** [-0.43, -0.01]

						
							
							(0.74)

						
							
							 

						
							
							 

						
					

					
							
							(3) Body appreciation

						
							
							40.49 ± 5.20 (29, 50)

						
							
							0.20* [-0.02, 0.41]

						
							
							-0.40*** [-0.57, -0.19]

						
							
							(0.84)

						
							
							 

						
					

					
							
							(4) Antiretroviral therapy adherence

						
							
							5.17 ± 1.59 (1, 8)

						
							
							0.06 [-0.17, 0.28]

						
							
							-0.36** [-0.54, -0.15]

						
							
							0.44 *** [0.24, 0.61]

						
							
							(0.77)

						
					

				
			

			

			*p<0.10; **p<0.05; ***p<0.001.

			95% confidence intervals presented in brackets.

			Omega total (ωt) internal consistency estimates presented in parentheses along diagonal.

			Path modelling procedures were performed using maximum likelihood estimation with robust standard errors. Evidence of mediation was tested using a global approach, which involves determining mediation effects after first establishing adequacy of model fit. Following existing recommendations51,52, model fit was evaluated using a combination of absolute, incremental, and residual-based fit indices. Specifically, we report the chi-square goodness-of-fit statistic (and its associated p-value), the comparative fit index, the Tucker Lewis index, the standardised root mean square residual, and the root mean square error of approximation. Along with the statistical significance of the chi-square test statistic (p>0.05), values of ≥0.90 for comparative fit index and Tucker Lewis index and values ≤0.10 for root mean square error of approximation and standardised root mean square residual were used as benchmarks to guide our evaluation of model fit.53,54 We also report the Akaike information criterion to allow comparisons between estimated models, with lower Akaike information criterion values indicative of a more favourable level of fit.55 Based on our theorising that internalised HIV/AIDS-related stigma and body appreciation would be serial mediators linking self-esteem with medication adherence, we began with the most parsimonious baseline full mediation model in which the association between self-esteem (X) and ART adherence (Y) was specified to occur via internalised HIV/AIDS-related stigma (M1) and then body appreciation (M2). Additional paths were sequentially integrated into subsequent models to determine whether less restrictive models were favoured over those that were more parsimonious. Because model estimation was based on cross-sectional data, a series of conceptually viable alternative models was also estimated.

			Fit indices for all mediation path models are reported in Table 2. The baseline full mediation model (Model 1) in which internalised HIV/AIDS-related stigma and body appreciation were specified as serial mediators linking self-esteem with ART adherence evidenced an unsatisfactory level of fit. Inclusion of a direct effect between self-esteem and ART adherence (Model 2) worsened model fit. Although model fit improved when a path was added to Model 1 linking self-esteem with body appreciation (Model 3), there remained an unsatisfactory level of fit to the data. A substantial improvement in model fit was found by adding a path to Model 1 linking internalised HIV/AIDS-related stigma with ART adherence (Model 4). All model fit indices indicated that Model 4 had a satisfactory level of fit to the data and was identified as the best fitting model. We proceeded with comparing all alternative models to Model 4.

			Table 2:	Fit indices for serial mediation models (N=76)

			
				
					
					
					
					
					
					
					
				
				
					
							
							 

						
							
							Model fit indices

						
							
							Comparative fit index

						
					

					
							
							χ2 (df)

						
							
							CFI

						
							
							TLI

						
							
							RMSEA [90% CI]

						
							
							SRMR

						
							
							AIC

						
					

					
							
							Model 1a

						
							
							7.30 (3)

						
							
							0.889

						
							
							0.777

						
							
							0.137 [0.000, 0.287]

						
							
							0.058

						
							
							996.73

						
					

					
							
							Model 2b

						
							
							6.72* (2)

						
							
							0.878

						
							
							0.634

						
							
							0.176 [0.024, 0.348]

						
							
							0.060

						
							
							998.65

						
					

					
							
							Model 3c

						
							
							5.38 (2)

						
							
							0.913

						
							
							0.738

						
							
							0.149 [0.000, 0.325]

						
							
							0.050

						
							
							997.58

						
					

					
							
							Model 4d

						
							
							2.48 (2)

						
							
							0.988

						
							
							0.963

						
							
							0.056 [0.000, 0.290]

						
							
							0.030

						
							
							994.71

						
					

					
							
							Model 5e

						
							
							16.13* (3)

						
							
							0.660

						
							
							0.320

						
							
							0.240 [0.121, 0.378]

						
							
							0.090

						
							
							1008.15

						
					

					
							
							Model 6f

						
							
							13.21* (2)

						
							
							0.710

						
							
							0.130

						
							
							0.272 [0.132, 0.439]

						
							
							0.080

						
							
							1007.94

						
					

					
							
							Model 7g

						
							
							13.21* (2)

						
							
							0.710

						
							
							0.130

						
							
							0.272 [0.132, 0.439]

						
							
							0.080

						
							
							1003.49

						
					

				
			

			

			CFI, comparative fit index; TLF, Tucker Lewis index; RMSEA, root mean square error of approximation; SRMR, standardised root mean square residual; AIC, Akaike information criterion

			aSelf-esteem → Internalised HIV/AIDS-related stigma → Body appreciation → Antiretroviral therapy adherence.

			bModel 1 with direct path added: Self-esteem → Antiretroviral therapy adherence.

			cModel 1 with direct path added: Self-esteem → Body appreciation.

			dModel 1 with direct path added: Internalised HIV/AIDS-related stigma → Antiretroviral therapy adherence.

			eAlternative to Model 1 in which the ordering of self-esteem and antiretroviral therapy adherence is reversed.

			fAlternative to Model 4 in which the ordering of self-esteem and antiretroviral therapy adherence is reversed.

			gAlternative to Model 4 in which the ordering of Internalised HIV/AIDS-related stigma and body appreciation is reversed.

			*p<0.05 

			Note: Entries in boldface reflect best fitting model.

			We compared Model 4 to variations of Models 1 and 4 in which the order of self-esteem and ART adherence was inverted (Models 5 and 6), as well as an alternative to Model 4 in which the order of internalised HIV/AIDS-related stigma and body appreciation was interchanged (Model 7). Fit indices revealed that each of these alternative models had an unsatisfactory level of fit to the data. Akaike information criterion values also supported a superior level of fit for Model 4, which we retained as the best fitting model.

			The standardised path coefficients for Model 4 are reported in Figure 1. There was a small negative association between self-esteem and internalised HIV/AIDS-related stigma. Internalised HIV/AIDS-related stigma evidenced a moderate negative association with body appreciation and a small negative association with ART adherence. A moderate positive association was found between body appreciation and ART adherence. Taken together, the findings are consistent with indirect-only mediation and suggest that self-esteem is indirectly associated with ART adherence via internalised HIV/AIDS-related stigma and body appreciation.

			[image: Study%201%20Figure_corrected.tif] 

			Note. Standardised coefficients and 95% confidence intervals reported; *p <0.05, **p<0.001

			Figure 1:	Final serial mediation model of associations between self-esteem, internalised HIV/AIDS-related stigma, body appreciation, and antiretroviral therapy adherence.
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			Discussion

			The purpose of this study was to examine associations between self-esteem, internalised HIV/AIDS-related stigma, body appreciation, and ART adherence in a sample of YPLHIV in order to acquire further insight into potential pathways for promoting ART adherence among young people. As hypothesised, the results revealed that self-esteem and ART adherence were linked indirectly via a sequential path of internalised HIV/AIDS-related stigma followed by body appreciation. There was also evidence of a one-step indirect effect linking self-esteem with ART adherence via internalised HIV/AIDS-related stigma, although such an effect did not emerge for body appreciation. Overall, the results offer support for internalised HIV/AIDS-related stigma and body appreciation as mechanisms underlying the association between self-esteem and ART adherence.

			The finding that self-esteem is not directly associated with ART adherence is consistent with a broader body of research on the mechanisms (e.g. counselling, social support) underlying the association between self-esteem and medication adherence.56 Evidence of a two-step indirect effect suggests that the sequential path of internalised HIV/AIDS-related stigma and then body appreciation represents one mechanism that accounts for the association between self-esteem and ART adherence. This sequential pathway can be interpreted in the context of existing conceptual models that highlight the role of low self-esteem in precipitating health risk behaviour. Conceptualising self-esteem within the framework of identity theory57, both the initial distress of receiving an HIV-seropositive diagnosis and the ongoing experience of living with HIV have the potential to disrupt the process of self-verification. Disturbances to self-verification can lead to a depletion of self-esteem, thereby reducing the capacity of self-esteem to operate as a buffer against stressors that emerge.21 Among YPLHIV, low self-esteem may increase vulnerability to internalised HIV/AIDS-related stigma that arises out of the self-deprecating consequences of evaluating the self against stigmatising social norms (e.g. promiscuity) about HIV.22 Internalisation of HIV/AIDS-related stigma is associated with fear of developing identifiable markers of the disease (e.g. lipodystrophy), which can heighten a person’s sensitivity to bodily changes and increase bodily shame.29 Previous research has found that the psychological sequalae of body image disturbance (e.g. depression) can have negative implications for ART adherence8, suggesting that similar mechanisms may be involved in the association between body appreciation and ART adherence. 

			Taken together, the two-step indirect effect found in this study suggests that YPLHIV who receive support to reduce or protect against internalised HIV/AIDS-related stigma may benefit by experiencing higher levels of body appreciation, which in turn could lead to better ART adherence. 

			A unique contribution of this study to the evidence on ART adherence among YPLHIV is the inclusion of body appreciation as a sequential mechanism through which self-esteem and ART adherence are linked. A previous study highlighted the importance of identifying mechanisms by which internalised HIV/AIDS-related stigma is associated with ART adherence to enhance the efficacy of treatment approaches for improving treatment adherence.58 Based on the findings of this study, other intrapersonal (e.g. depression) and interpersonal (e.g. social support) factors that could affect ART adherence among YPLHIV should be targeted alongside body appreciation issues to promote ART adherence.

			The finding of a two-step indirect effect via internalised HIV/AIDS-related stigma and then body appreciation was supplemented by a one-step indirect effect via internalised HIV/AIDS-related stigma, which aligns with prior research involving self-esteem, internalised stigma, and medication adherence.23 Considering the findings of this study did not support a one-step mediating effect for body appreciation, internalised HIV/AIDS-related stigma appears to play a key role in linking self-esteem and ART adherence. Should the availability of resources for promoting ART adherence be limited by infrastructure or economic constraints, treatment approaches targeting ART adherence might consider prioritising internalised HIV/AIDS-related stigma over body appreciation.

			Practical implications

			Although longitudinal evidence is needed to build on this study, the findings suggest that intervention initiatives targeting internalised HIV/AIDS-related stigma and body appreciation may offer viable pathways for improving ART adherence. Several standalone interventions have successfully addressed internalised HIV/AIDS-related stigma and body appreciation in isolation. Cognitive-behavioural therapy approaches have been effective at reducing internalised HIV/AIDS-related stigma by challenging maladaptive patterns of thinking and building internal self-regulatory resources (e.g. coping skills) to manage stigma.59 Fitness training interventions60 have been successful at improving body image perceptions (including body appreciation and satisfaction with body functionality) and generalised self-efficacy by encouraging people to focus more on the functionality of their body and less on their appearance. Many of these standalone approaches could be integrated into interventions that incorporate other key components (e.g. social support) to provide a multi-pronged and more comprehensive approach to targeting ART adherence decisions and behaviours among YPLHIV.

			Limitations and future research directions

			The findings of this study offer additional insight into the mechanisms underlying the association between self-esteem and ART adherence, but there are several limitations to acknowledge. First, the cross-sectional nature of the data limits our ability to establish causal inferences and draw definitive conclusions about directionality. Although several models were compared to identify the best fitting model from the alternatives, longitudinal studies are needed to establish the directionality and causal pathways linking the variables included in this study. Second, the sample comprised a small, relatively homogeneous group of black African YPLHIV who were recruited from a single source located in a populous urban setting. Coupled with the purposive convenience sampling approach that was used to recruit participants, caution should be applied in generalising the findings to other populations of PLHIV. Additional research is needed to determine the replicability of the findings in specific populations, particularly among vulnerable young key populations. Third, effect estimates ranged from small to moderate61, and it is possible that the findings of this study are confounded by the omission of relevant variables that might exert a stronger mediating effect on the association between self-esteem and ART adherence (e.g. self-efficacy, autonomous motivation). Future studies might consider integrating additional variables into modelling procedures to explore the relative strength of alternative indirect mechanisms that link self-esteem with ART adherence. Along similar lines, further research is needed to identify other factors that may affect a person’s experiences of bodily changes, attitude towards living with HIV, and ART adherence behaviour (e.g. socio-demographic factors, mode of HIV infection, length of time since HIV-seropositive diagnosis). Fourth, the findings should also be considered alongside the small sample of participants in this study. HIV remains a highly stigmatised health condition in South Africa and is a sensitive topic for many young people who often have concerns about the possible consequences of participating in research on HIV, including discrimination and having their HIV status further exposed.62 Only 63% of the YPLHIV who were approached consented to participate in this study, with many offering the aforementioned concerns as reasons for declining to participate.
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			Conclusion

			In summary, the findings of the current cross-sectional study provide preliminary evidence of both one-step (through internalised HIV/AIDS-related stigma) and two-step (through internalised HIV/AIDS-related stigma and then body appreciation) indirect effects linking self-esteem and ART adherence among YPLHIV. Notwithstanding the need to determine whether the results reported herein replicate in other key populations by employing more sophisticated methodological approaches, the findings raise the intriguing possibility of promoting ART adherence in young people through targeted intervention initiatives that seek to resolve internalised HIV/AIDS-related stigma and improve body appreciation.
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