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Abstract
While the uptake of antiretroviral drugs has rapidly expanded among adolescents and adults living with HIV, research 
evidence suggests that people living with HIV have a higher risk of non-communicable diseases (NCDs). With more than 
35% of the global burden of NCDs stemming from adolescence, there is a need to comprehend the existing evidence on 
early prevention, detection, and disease management, especially among the at-risk population. In line with the WHO Global 
Action Plan, 2013–2020 and “Best Buys”, recommendations on practical interventions for NCDs prevention, this systematic 
review seeks to synthesise evidence on the current interventions for preventing NCDs among adolescents living with HIV 
(ALHIV) and assessing the effectiveness of interventions targeted at preventing cardiovascular diseases, diabetes, and cancer 
among ALHIV. A systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines. The bibliographic database search yielded 2588 articles, though only four (4) stud-
ies met the inclusion criteria after screening for eligibility. While sub-Saharan Africa (SSA) suffers the brunt of HIV and 
NCDs, only one study was conducted in SSA, and three in high-income countries (Brazil and the USA). Physical activity 
and aerobic exercises (lifestyle interventions) indicated potential beneficial health effects in reducing cardiovascular condi-
tions and improving quality of life among ALHIV. Hospital-based training and a home-based exercise program effectively 
improved fitness strengths and changes in body composition. Despite the disproportionate global burden of the HIV and 
NCDs comorbidities, limited adolescent-specific evidence exists on the interventions for the prevention of NCDs among 
ALHIV. Thus, there is a need for health policy experts and researchers to steer research on interventions focused on the 
various NCDs among the ALHIV.
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Background

Non‑Communicable Diseases among Adolescents 
Living with HIV

Globally, the bourgeoning burden of HIV-NCD comorbidi-
ties threatens to reverse the gains realised in the management 
of HIV across the life course. In 2017 and 2020, the World 
Health Organization (WHO) and the Center for Diseases Pre-
vention and Control (CDC) [1] reported that NCDs account 
for more than 41 million (71%) deaths globally, and 80.6% of 
years survived with a disability; thus, making them the leading 
cause of premature deaths [2–4]. In 2016, the WHO global 
factsheet indicated that Cardiovascular Diseases (CVDs) 
annually claim 17.9 million peoples’ lives, cancer 9 million, 
diabetes 1.6 million, and chronic respiratory diseases 3.9 mil-
lion, with three quarters occurring in low-and-middle-income 
countries (LMICs) [5, 6]. Consequently, there is an urgent 
need to address escalating risk factors for NCDs among the 
at-risk adolescents for economic, social, and generational 
health benefits [7].

A cross-sectional study conducted in six primary care units 
to examine the prevalence of NCDs and risk factors among 
Adolescents Living with HIV (ALHIV) in South Africa indi-
cated a high prevalence of: central obesity (37%), hyperten-
sion (5%), consumption of sugary beverages, limited physi-
cal activity, and low intake of vegetables and fruits [8]. A 
cross-sectional study conducted among HIV-positive patients 
(15–49 years) receiving HIV care in two rural and urban clin-
ics based in Zomba district in Malawi to assess the prevalence 
of the CVD risk factors, diabetes, and hypertension revealed 
that a high incidence of hypertension (23.7%), diabetes (4.1%), 
elevated cholesterol (15.5%), and proteinuria (2.1%) associated 
with antiretroviral regimen [9]. Poor diet, insulin deficiency, 
obesity, and lack of physical activity are significantly asso-
ciated with NCDs among the HIV-infected [2, 3, 10]. Other 
authors have suggested the implementation of nutrition and 
physical exercise intervention to reduce risk factors for NCDs 
[10].

NCDs are a direct cause of multimorbidity, living with two 
or more chronic illnesses, prevalent in sub-Saharan Africa 
(SSA) among ALHIV, and at higher risk of cardiovascular 
diseases and other lifestyle conditions resulting from HIV 
infections [8, 11]. ALHIVs, especially those with increased 
HIV viral load, have been documented to have increased tri-
glyceride, cholesterol levels, and vascular dysfunction bio-
markers compared to the HIV-uninfected cohort [12, 13]. A 
study conducted by Kansime in Uganda established a 4.7% 
multimorbidity in People Living with HIV (PLHIV), with at 
least one in every five individuals living with HIV having an 
NCD [14]. Similarly, an assessment of NCDs among highly 
active antiretroviral therapy (HAART) recipients aged 18 years 

and above in Kagera Tanzania revealed a 57.8% self-reported 
prevalence of heart diseases, diabetes mellitus, hypertension, 
arthritis, and cancer, among other infectious diseases [15]. The 
prevention and management of HIV is a significant concern 
among adolescents [16, 17]. However, while various studies 
present data on the burden of NCDs among People Living 
with HIV (PLHIV) [18–23], there is a paucity of age-specific 
research focused on the interventions for NCDs and NCDs risk 
factors among the vulnerable ALHIV. Indeed, little is known 
on existing evidence-based studies assessing NCDs prevention 
mechanisms among the ALHIV.

Prevalence of HIV and Uptake of Antiretroviral 
Therapy among PLHIV

In 2019, the United Nations Children’s Fund (UNICEF) 
reported that 1.7 million adolescents (10–19 years) were 
living with HIV globally, with an estimated rate of 29 infec-
tions per hour and 80% prevalence in SSA [24–26]. With 
sub-Saharan Africa accounting for 88% of ALHIV and an 
annual projection of 183,000 new adolescents’ HIV infec-
tions in 2030 [26], there is a looming need to develop life-
saving investments targeting prevention and treatment for 
ALHIV and the risk factors for NCDs. PLHIV are heav-
ily impacted by NCDs [27]. Part of the at-risk population 
includes ALHIV, who have limited knowledge of their vul-
nerability to NCDs and their health and economic impact.

In recent years, the uptake of antiretroviral therapy (ART) 
has rapidly expanded among adolescents and adults living 
with HIV. By the end of 2020, approximately 37.7 million 
people were HIV-positive worldwide, and by December 
2020, 27.5 million were receiving antiretroviral (ARV) 
drugs, an increase from 7.8 million registered by 2010. 
Compared to 1.3 million lives claimed by HIV in 2010, 
the death toll decreased by 47% (680,000) in 2020 due to 
increasing uptake of ARVs. However, existing literature sug-
gests that HIV and ART are directly or indirectly associ-
ated with hypertension, cardiovascular disease, and diabetes 
mellitus [28]. Further, the increased use of ART increases 
the risk of obesity, cardiovascular diseases, diabetes, and 
myocardial infarction [29, 30]. Within SSA, researchers 
project an increase in the rates of obesity resulting from 
ART; thus, alluding to the need for immediate integration 
of care for NCDs and HIV among ALHIV [27, 31–33]. A 
home-based HIV counseling and testing study conducted 
in South Africa among adolescents and adults living with 
HIV revealed a high prevalence of NCDs risk factors [34]. 
The magnitude of NCDs risk factors is significantly higher 
among those receiving ART than those not receiving ART 
among adolescents and adults living with HIV [21, 35]. Sig-
nificant efforts are required to strengthen health systems to 
control, prevent, early detect, and treat SSA chronic diseases 
[21]. With the efficacy of ART in prolonging HIV patients’ 
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lifespan, and the vulnerability of PLHIV to NCDs [36, 37], 
there is a continued upsurge in healthcare burden due to the 
HIV and NCDs syndemic.

While the NCD target of the Sustainable Development 
Goals (SDGs) emphasises improved access to care across 
the life continuum and development of evidence-based 
responses, there is a dearth of literature on NCDs interven-
tions targeting the ALHIV. Given that more than 35% of 
the global burden of NCDs stems from adolescence [3, 8, 
38], there is a significant need to comprehend the existing 
evidence on prevention, early detection, and management 
of disease, especially among the at-risk population, such 
as ALHIV. Despite the significant body of knowledge on 
adult interventions for preventing NCDs [10, 39–46], mini-
mal studies have explored adolescent-specific interventional 
measures. Further, most of the interventions conducted have 
focused on the control of NCDs among the general popula-
tion living with HIV [39, 42, 45–50]. Therefore, a study 
on interventions focusing on adolescent-specific measures 
will present valuable knowledge on efficient and sustainable 
strategies for preventing NCDs among ALHIV.

In line with the WHO Global Action Plan, 2013–2020 
and “Best Buys”, recommendations on practical interven-
tions for NCDs prevention [21, 51], this review focuses on 
assessing population-specific interventions in preventing 
the NCDs among the ALHIV. Specifically, this systematic 
review addresses the existing gap by synthesising evidence 
on the current interventions for preventing NCDs among 
ALHIV and assessing the effectiveness of interventions tar-
geted at preventing cardiovascular diseases, diabetes, and 
cancer among ALHIV.

Methods

The review was conducted following the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines [52].

Eligibility Criteria

The main population of interest in this study was adolescents 
living with HIV. Thus, the review defined adolescents as 
any person aged between 10 and 19 years as stipulated by 
the WHO [53]. Studies focusing on mixed populations, peo-
ple living with HIV or adolescent youths living with HIV, 
without a definite age range within our definition of ado-
lescents or with less than 30% adolescents were excluded. 
Interventions targeted at preventing NCDs such as diabetes, 
cardiovascular disease, cancer, and risk factors for NCDs 
such as obesity, overweight, physical inactivity, hyperten-
sion, tobacco use, alcohol use, and unhealthy diets among 
ALHIV were of interest. In ensuring a comprehensive and 

representative evidence search, this review integrated results 
from different research designs. These included meta-analy-
sis, systematic reviews, randomised controlled trials (RCTs), 
case–control studies, cohorts, cross-sectional, observational 
studies, pre and post studies, quasi-experimental studies, and 
qualitative studies.

The primary studies of interest pertained to any interven-
tions for preventing NCDs among ALHIV. These outcomes 
included changes in knowledge and practices towards NCDs 
and risk factors, increased awareness of NCD services and 
programmes or interventions, increased utilisation of NCD 
health services and programmes or interventions, reduced 
prevalence of the NCD risk factors (unhealthy diets, tobacco 
use, alcohol use, physical inactivity, obesity or overweight), 
enhanced self-care, and healthy lifestyles. On the other hand, 
the secondary outcome encompassed aspects, such as adher-
ence or compliance to NCD medications or interventions.

Search Strategy

We structured and conducted an electronic literature search 
on the interventions for the prevention of NCDs among 
ALHIV. The relevant databases searched included; Pub-
Med, Cochrane Central Library, CINAHL, PsychINFO, 
and Scopus. First, we conducted a search using keywords 
defining our target NCDs diseases on the relevant databases 
to enhance comprehension of the existing literature on the 
subject matter. Some of the keywords for the preliminary 
searches were HIV, AIDS, non-communicable diseases, 
NCDs, diabetes, cardiovascular disease, and cancer. Besides, 
the NCD risk factors, such as unhealthy diets, tobacco use, 
alcohol use, physical inactivity, and obesity or overweight, 
were used to conduct the preliminary search. The prelimi-
nary search provided broader knowledge and understanding 
of whether there was an ongoing review on this topic.

Regarding the grey literature publications search, we 
examined the WHO, UNAIDS, and UNICEF websites and 
other government publications and conference proceed-
ings informing the current review. Seemingly, the search 
databases and grey literature publications were purposively 
selected based on their relevance to availing materials on 
interventions for the prevention of NCDs and NCD risk fac-
tors among adolescents living with HIV. However, we lim-
ited the search to studies published in English over the last 
twenty (20) years (2001 to 2021).

Search Terms

The keywords for this search were both Medical Subject 
Heading (MESH) terms and free texts. The key MESH terms 
were HIV, AIDS, non-communicable diseases, NCDs, dia-
betes, cancer, obesity, overweight, cardiovascular diseases, 
and physical inactivity. The free texts used in our search 
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were NCD risk factors, tobacco use, alcohol use, smoking, 
and unhealthy diets. Besides, we used the word adolescents 
in some databases that had no age filters. The detailed results 
from our search are presented in Supplementary Table 1.

Selection of the Eligible Studies

After conducting the database search, we downloaded the 
abstracts and titles of the selected studies and saved them 
into the Endnote library. We removed the duplicates, and 
before engaging in full-text reading, two independent 
reviewers (BM, CS) screened the titles and abstracts of the 
relevant articles of interest from the list of references to 
examine the eligibility of the studies based on the inclusion 
and exclusion criteria. Any emerging difference on eligi-
ble studies for inclusion in full-text screening was harmo-
nised through consensus. However, any disagreement on the 
study’s eligibility was resolved through consultation and 
mutual agreement with a third independent reviewer (PG) 
opinion. The articles screening process involved: review the 
publications’ abstracts and titles to exclude the non-relevant 
studies and reading through the primarily selected studies 
to discard the non-relevant articles with a specific rationale. 
Only the studies that met the stipulated inclusion and exclu-
sion criteria were included in the systematic review.

Data Extraction and Management

We employed the PICO Framework to validate the design 
and approach of data extraction based on the PRISMA 
guidelines. A standardised tool for data extraction was 
adopted based on the Cochrane approach for the interven-
tions reviews data collection. The two independent review-
ers (BM, CS) conducted data extraction using the eligible 
studies included in the final systematic review. They jointly 
reviewed and harmonised the extracted data through con-
sensus and mutual engagement of the third reviewer (PG). 
Some of the parameters of interest in the data extraction 
were; Author(s) and year of publication, country, partici-
pants’ age, study design and sample size, description of the 
intervention, results, and the underlying recommendations. 
The two independent reviewers (BM, CS) conducted the 
data extraction and resolved variances in their final extracts 
before presenting data for synthesis.

Risk of Bias Assessment

The quality assessment of the included studies was con-
ducted using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) methodology [54]. 
The double-checking of the quality of the included stud-
ies through an independent reviewer and Critical Appraisal 
Skills Programme (CASP) appraisal tools [55] helped the 

reviewers identify both weak and robust evidence and 
enhance the internal validity of the final results. The Risk 
Of Bias In Non-randomized Studies—of Interventions 
(ROBINS-I) tool [56] was employed to assess the quality 
of the nonrandomised controlled studies. At the same time, 
the Newcastle–Ottawa Quality Assessment Scale (NOS) was 
used to evaluate both cross-sectional and cohort studies [57]. 
The NOS quality assessment tool included items, such as 
evaluation of the study designs’ bias, representativeness 
of the sample, and the sufficiency of follow-up in outcome 
assessment.

Strategy for Data Synthesis

The review provided a narrative summary of the extracted 
data relative to the prevalence of the underlying NCD inter-
ventions among ALHIV as evidenced in the included stud-
ies. Besides, a tabular presentation of the included studies 
was made detailing interventions, study type, quality assess-
ment, location, and interventions characteristics. Addition-
ally, we developed a narrative synthesis of the evident 
interventions and their impacts on the prevention of NCDs 
among ALHIV.

Results

Study Selection

The comprehensive bibliographic database search yielded 
2588 articles, and the deduplication process realised 2545, 
which were screened for eligibility and inclusion into the 
final synthesis. Interestingly, only four (4) out of 2545 iden-
tified studies met the reviews’ inclusion criteria [58–61] 
(See Fig. 1). The reasons for the exclusion of 2540 studies 
were: some studies did report any intervention nor focus on 
ALHIV; studies focused on mixed population (PLHIV) and 
did not specify the proportion of adolescents in the results 
section; the population was not ALHIV, and others did not 
specifically focus on interventions for NCDs among ALHIV. 
The reviewers outlined the specific reasons at each stage of 
the screening process.

Characteristics of the Included Studies

Table 1 summarises the key characteristics of the four (4) 
studies included in this review. One of the included studies’ 
interesting attributes was that three were published between 
2017 and 2020 [58–60], while the remaining one was pub-
lished in 2010 [61]. The four studies were conducted in 
three different countries: Brazil [58, 60], the USA [61], and 
South Africa [59]. Only one study was conducted in sub-
Saharan Africa [59] despite the growing burden of the HIV 
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and NCDs comorbidities in the region. The study designs 
were cross-sectional study (n = 1) [58], non-randomized con-
trolled trials (n = 2) [60, 61], and descriptive retrospective 
study (n = 1) [59]. The studies’ sample sizes ranged from 10 
to 491 ALHIV.

The studies assessed intervention for various NCDs and 
NCD risk factors among ALHIV, including cardiovascular 
diseases [58–61], cancer, diabetes, smoking, obesity, and 
unhealthy diets [59]. The common intervention models 
examined in most of the studies were physical activity and 
nutritional interventions [58], aerobics and resistive exercise 
programs [60] as well as, hospital-based and home-based 
fitness exercise [61]. Other intervention programs evident 
in the included studies included alcohol counseling, mental 
health counseling, healthy diet or weight counseling, smok-
ing counseling, substance abuse counseling, and diabetes 
screening [59].

Quality Assessment of the Included Studies

Risk of Bias in Non‑Randomised Studies

The quality assessment was implemented using the different 
components of the Risk Of Bias In Non-randomized Stud-
ies—of Interventions (ROBINS-I) tool [56]. The two non-
randomised studies [60, 61] had an overall moderate risk of 

bias (See Supplementary Table 3). However, one of the stud-
ies had no documented evidence of bias due to confounding 
and classification of the intervention [60]. Additionally, the 
study exhibited a moderate risk of bias due to participants’ 
recruitment and reporting, though the outcome assessment 
employed validated tools. The second study reported no 
information regarding the classification of the intervention 
and a moderate bias in the selection of the participants, out-
come assessment, and handling of the missing data [61]. 
The study employed validated measures to assess the out-
comes and detailed the intervention follow-ups without one 
instance of dropout and missed training sessions.

Risk of Bias in Cross‑sectional Studies

The two included cross-sectional studies conducted by de 
Lima et al., Kamkuemah et al. [58, 59] registered an overall 
good quality, that is, low risk of bias (See Supplementary 
Table 4). Specifically, the two studies documented a justified 
selection of a representative sample and sample size with no 
non-response rate and evidence of statistical appropriateness 
of the applied test. However, Kamkuemah et al. study [59] 
had a limitation in exposure ascertainment due to under-
reporting and screen bias drawing from the retrospective 
nature of the study, while de Lima et al. [58] had a bias 
in outcomes assessment despite adjusting for confounders, 

Fig. 1   PRISMA flow diagram 
of the studies screening and 
selection process
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though the study used validated instruments to measure the 
outcomes of the intervention.

Overview of Study Results

Kamkuemah et al. [59] conducted a study to assess the inte-
gration of NCD comorbidity management, diagnosis, and 
prevention in the primary healthcare settings for ALHIV in 
South Africa, Cape Town. With the underpinning knowl-
edge that NCD risk behaviours start during adolescence, 
Kamkuemah et al. [59] designed a descriptive retrospective 
study. They systematically reviewed 491 medical records of 
adolescents and youth living with HIV (AYLHIV) and aged 
between 10 and 24 years. The sample had a median age of 
20, with the median age for ART initiation at 18 years. The 
participants had been on ART for at least 3 years, with 55% 
of them having documented comorbidities. Eleven percent 
of those with comorbidities had NCD diagnosis, with the 
most common being chronic respiratory disorder at 60% and 
mental disorders at 37%. A majority (59%) of the individuals 
had high blood pressure, 27% abnormal. Some participants 
(26%) were involved in the health-promoting intervention, 
with 42% of these interventions for NCD-related conditions. 
The research results showed limited interventions and health 
promotion among AYLHIV that access healthcare services 
and a missed opportunity to prevent multimorbidity through 
NCD screening and health promotion. The results indicate 
few health-promoting interventions, with strategies such as 
mental health counseling, healthy diets and weights, and 
quitting smoking all being undertaken in less than 10% of 
the population under study. Majorly, the study articulated a 
salient need to broaden health promotion initiatives to target 
adolescents and reduce comorbidities.

Another study on the interventions for NCDs among 
AYLHIV was conducted by de Lima et al. [58] to assess if 
aerobic fitness, peak oxygen uptake, and moderate-vigorous 
physical activities (MVPA) were associated with cardiovas-
cular disease risk factors among adolescents and children 
living with HIV. The study utilised a cross-sectional research 
design. A priori approach (β = 0.80 and α = 0.05) was used 
to estimate a sample of 65 participants aged 8–15, who were 
subjected to various forms of physical activity and aero-
bic exercise exercises. The participants provided minutes 
of MVPA measured by accelerometers, and peak oxygen 
uptake (VO2), measured by the breath-by-breath respiratory 
exchange. Blood pressure, body fat, total cholesterol, high-
density cholesterol (HDL-c), low-density cholesterol (LDL-
c), glucose, triglycerides, insulin, interleukin (IL)-6, C-reac-
tive protein (CRP), carotid intima-media thickness, and 
tumor necrosis factor-alpha (TNF-α) were all used to assess 
cardiovascular risk factors. de Lima et al. [58] observed 
that higher MVPA was associated with lower levels of total 
(β =  − 3.566) and trunk body fat (β =  − 3.495), as well as 

lower cholesterol (β =  − 0.112) and LDL – c (β =  − 0.830). 
Equally, higher peak VO2 led to low total (β =  − 0.629) and 
trunk body fat values (β =  − 0.592) and lower CRP levels 
(β =  − 0.059). The study findings established that physical 
activity and aerobic exercises have potential health ben-
efits to reduce cardiovascular conditions among children 
and adolescents living with HIV. The research emphasises 
the need to explore effective health interventions to reduce 
NCDs among ALHIV, including physical activity and aero-
bic exercises.

Lima et al. [60] conducted a nonrandomised study to 
assess the impacts of playful exercise on morphological, 
cardiovascular, metabolic, fitness, and the quality of life 
outcomes among children and ALHIV in Florianopolis 
Brazil. Using a sample of 10 children and adolescents (age 
interquartile range 11.5–15.5 years) who had contracted 
HIV through mother-to-child transmission, the research-
ers administered an intervention program comprising 24 
sessions of physical exercises, each lasting 90 min, and 
observed them over 8 weeks. While assessing the intensity 
of the physical activities, standardised measures were used 
to evaluate the intervention outcomes, including blood pres-
sure, CRP, common carotid artery intima-media thickness 
(CCA-IMT), LDL–c, and aerobic fitness. The intervention 
study results indicated a decrease in systolic blood pressure 
(6.6%) and CCA-IMT (12.2%), and the participants also 
had a remarkable increase in muscular endurance (63.5%), 
flexibility (26.0%), and quality of life (27.5%). Despite the 
small sample size that could limit the generalizability of the 
results, the findings emphasise the importance of physical 
activity and aerobic exercises in reducing blood pressure, 
cardiovascular risks and improving quality of life among 
ALHIV [60]. Indeed, findings by Lima et al. [60] and de 
Lima et al. [58] indicate that moderate to vigorous physical 
activity and aerobic exercises should be included as part 
of the health interventions to reduce NCDs among ALHIV.

Miller et al. [61] conducted a nonrandomised study in 
the USA to evaluate the effectiveness and feasibility of a 
hospital-based training program that precedes a home-based 
program in improving fitness strengths and changes in body 
composition among children and adolescents living with 
HIV. The hospital-based training (3 months nonrandomised 
exercise intervention) program featured 34 HIV-infected 
children and adolescents 6 years and above (median age 
15.0–17.6), while 12 children completed the home-based 
training program. The physical activities under the hospital-
based training included strength testing, flexibility, and mus-
cular endurance training, aerobic fitness, and home-based 
training. The supervised hospital session comprised warm-
up, stretching, aerobics, resistance training, and cool-down 
and stretching sessions. The home-based training program 
was similar, except that they had less structured aerobic exer-
cises. The randomised intervention exercise outcomes, such 
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as strength, aerobic fitness, anthropometric and body com-
position, cholesterol, LDL-C, and HDL-C, were assessed 
at three-time points. The baseline, completion of the two 
weeks training, and post three months’ post-completion. 
The hospital-based training observed an increase in strength 
(p < 0.001), endurance (p < 0.006), flexibility (p < 0.001), 
and cardiorespiratory fitness relative to oxygen uptake 
assessment (p < 0.001). Relative to anthropometric measure-
ments, there was an increase in body mass (p < 0.001) from 
baseline. However, the median deviation of the lipid profiles 
and trunk adiposity were almost zero (p < 0.001). Seemingly, 
the results were similar for home-based training except for 
flexibility, which declined. The study findings demonstrate 
the importance of both home-based and hospital-based 
training regimens for children and adolescents living with 
HIV; thus, informing generation of knowledge for drawing 
up intervention plans to reduce NCDs risks among ALHIV, 
and improve quality of life.

While this review targeted a broader set of outcomes rela-
tive to interventions for the prevention of NCDs among the 
ALHIV, the findings were indeed interesting. Three [58, 60, 
61] of the four included studies assessed the effects of the 
physical exercise (lifestyle) interventions on cardiovascular 
risk factors among ALHIV in Brazil [58, 60] and nutritional 
outcomes in the USA [61]. Physical activity and aerobic 
exercises (lifestyle interventions) indicated potential ben-
eficial health effects in reducing cardiovascular conditions 
[58], as well as blood pressure, cardiovascular risks, and 
improving quality of life among ALHIV [60]. Additionally, 
the hospital-based training and a home-based exercise pro-
gram effectively improved fitness strengths and changes in 
body composition [61] among ALHIV. Other interventions 
were alluded to in a high-quality descriptive retrospective 
study conducted in South Africa [59], which assessed the 
incorporation of NCD comorbidity management, diagnosis, 
and prevention. The study revealed that alcohol abuse coun-
seling, diabetes screening, mental health counseling, and 
emphasis on healthy diets and weights management were 
recommended in less than 10% of the cases. Consequently, 
although our review aimed to assess the effectiveness of 
interventions targeted at preventing CVDs, diabetes, and 
cancer among ALHIV, only two studies reported the efficacy 
of interventions: physical activity, hospital-based training, 
and aerobic exercises that targeted the CVDs risk factors.

Discussion

The main objective of this study was to synthesise evidence 
on the existing interventions for preventing NCDs among 
ALHIV and assess the effectiveness of interventions tar-
geted at the prevention of cardiovascular diseases, diabetes, 
and cancer among ALHIV. The review found that only four 

studies met the inclusion criteria: three published between 
2017 and 2020 [58–60], and the earliest one was published 
in 2010 [61]. Three studies were conducted in high-income 
countries [58, 60, 61], while only one was conducted in 
SSA [59]. Further, the study found that physical activity 
and aerobic exercises (lifestyle interventions) indicated 
practical potential health effects in reducing cardiovascular 
conditions [58], blood pressure, and improving quality of life 
among ALHIV [60]. The hospital-based training and home-
based exercise program also improved fitness strengths and 
changes in body composition [61] among ALHIV. Addi-
tionally, counseling on alcohol abuse, diabetes screening, 
mental health counseling, and emphasis on healthy diets and 
weights management were also noted as services provided 
in one of the reviewed studies, but without associated health 
outcomes.

To the best of our knowledge, this is the first system-
atic review of the interventions for the prevention of NCDs 
among the ALHIV. Thus, our findings have identified 
notable research gaps and demonstrate a significant gap in 
research evidence focusing on the interventions for NCDs to 
promote safety and quality of life among ALHIV. Although 
only four (4) studies met our inclusion criteria, none of the 
studies included in this review explored any intervention 
focusing on increasing knowledge and practices towards 
NCDs, increasing awareness of NCD services and pro-
grammes or interventions, promoting utilisation of NCD 
health services and programmes or interventions, enhanc-
ing self-care or reducing the prevalence of the NCD risk 
factors, such as unhealthy diets, tobacco use, and obesity 
or overweight. Additionally, all the studies synthesised in 
this review focused on cardiovascular risk factors indicating 
less exploration of other NCDs, such as cancer and diabetes, 
common among PLHIV [46, 62–64]. Besides, the included 
studies had mixed population aspects since they involved 
either adolescents’ youths living with HIV (ALYHIV) or 
children and adolescents; thus, indicating a significant gap 
in adolescent-specific interventions. Indeed, the lack of 
intervention studies in both SSA and high-income countries 
presents a potential gap necessitating the development of tar-
geted multidisciplinary interventions to contain the growing 
incidences of HIV and NCDs comorbidity in both develop-
ing and developed countries among the ALHIV.

Seemingly, the research findings indicated a gap in utili-
sation of various study designs and modalities of interven-
tion delivery in the prevention and management of NCDs 
among ALHIV. Globally, the study revealed that only two 
nonrandomised and two cross-sectional studies had been 
conducted to assess the interventions for NCDs among 
ALHIV. This finding indicated a lack of randomised con-
trolled trials, which are much needed to advance the sci-
ence in preventing and managing NCDs among the ALHIV. 
Further, the quality of the included studies suggested a need 
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for future research studies to report more details to enhance 
a robust quality assessment. While most of the evidenced 
interventions, aerobic and restrictive physical exercises, and 
training, were delivered either at home or at the hospital set-
tings, none of the studies reported on the sustainability of 
the programs behold the projects life. Besides, although vari-
ous intervention delivery modalities exist, the synthesised 
interventions were delivered under supervision by trainers, 
caregivers, or healthcare providers, especially in hospital 
settings. This signifies the need to explore further other 
intervention models, such as peer-led, community-based, 
educational, and digital-based interventions, among differ-
ent approaches in managing and preventing NCDs among 
ALHIV.

The review findings indicate the importance of develop-
ing interventions to promote physical exercises and aerobics 
in reducing some common NCD risk factors and promoting 
the quality of life. Seemingly, as evidenced in the review, 
physical and aerobic exercises are some of the effective 
interventions for managing and reducing NCD exposure 
ALHIV [58, 60, 61]. The moderate to vigorous physical 
activities and aerobic exercises studied by researchers aim 
to address cardiorespiratory issues and improve strength and 
resilience. Similar results have been reported among adult 
PLHIV [42, 50, 65]. Physical activity has been established 
to enhance fitness and immunity, hence reducing diseases 
and disorders that could impact PLHIV [42, 66]. Moderate 
to vigorous activities also strengthen the cardiorespiratory 
process, reducing risks related to cardiovascular issues, such 
as obesity and sedentary lifestyle, among others [67].

Interventions to enhance physical activity among AYL-
HIV could be modeled along the hospital-based and home-
based trainings studied by Miller et al. [61] and de Lima 
et al. [58]. These training programs, conducted in consulta-
tion with physicians, could effectively enhance endurance, 
strength, flexibility and reduce risks factors for cardiovas-
cular or mental health conditions. However, further research 
is required to establish how the home-based training pro-
grammes can be effectively administered among AYLHIV 
and monitor and track results to enhance effectiveness.

Despite the growing prevalence of NCDs and NCDs 
risk factors among ALHIV, limited studies have explored 
adolescent-specific interventions focusing on HIV and 
NCDs comorbidity. Adolescence marks the onset of the 
various NCDs, as adolescents and young adults are the most 
exposed to NCD risk factors, responsible for the comorbidi-
ties alongside HIV [59]. The most common NCDs identified 
are related to cardiovascular diseases, such as: hypertension, 
hypercholesterolemia, elevated low-density lipoprotein, 
hypertriglyceridemia and high-density lipoprotein, hyper-
glycemia, and hyperlipidemia [68]. The high prevalence of 
NCDs could be associated with increased use of ART, which 
is responsible for the high incidence of overweight or obese 

conditions [22]. Other drivers of NCDs among AYLHIV 
could be categorised as behavioural, social, and economical.

While the current review indicates that physical exercise, 
aerobics, and home-based interventions are effective in the 
management of NCDs among ALHIV [58, 60, 61], further 
research evidence indicates that there have been ineffective 
and insufficient health intervention strategies to address 
NCD prevalence among PLHIV [43, 69–71]. As Kamkue-
mah et al. [59] established, health intervention plans that 
create awareness and emphasise behaviour change to reduce 
exposure to NCDs are not effective among adolescents. 
Interventions such as quitting smoking, reducing alcohol 
intake, mental health counseling, maintaining healthy diets, 
and body weight were the least used in preventing or manag-
ing NCDs risk factors among AYLHIV. These interventions 
are not likely to be effective if AYLHIV are not knowledge-
able about NCDs and their shared risk factors. A research 
study by Kavishe et al. [21] and Biraguma et al. [18] indi-
cated that 64% of AYLHIV did not have appropriate knowl-
edge of the NCD risk factors hindering health interventions 
from managing NCDs. Limited NCD-HIV integrated pro-
grams that involve screening and management approaches 
exist [68]. Thus, an opportunity is missed during HIV care 
to establish, create awareness and manage NCDs and their 
risk factors.

Limitations

While our review presents novel insights on the need to 
focus on interventions for NCDs among ALHIV, a few limi-
tations were evident. For instance, while this review recog-
nises mental health and chronic respiratory diseases as some 
of the major types of NCDs, our search strategy was limited 
to specific NCDs, such as cancer, cardiovascular diseases, 
and diabetes that share common risk factors; and studies 
published in English language only. Thus, the restriction in 
our search strategy might have prejudiced the ability to reach 
a broader and suitable scope of relevant studies to improve 
our small sample of the included studies (4). Additionally, 
based on our definition of adolescents and studies inclusion 
criteria, the literature search might have missed studies that 
did not focus on this population since we intended to con-
duct an adolescent-specific review. Besides, the arbitrary 
inclusion of the mixed population studies exhibiting at least 
30% of the sample size as ALHIV could have disadvantaged 
studies which had a larger sample size. However, we believe 
our review findings present a footing for further research 
targeting a broader scope of review to expand the NCDs 
interventions reach among the vulnerable population. Qual-
ity ratings were limited to the information provided by the 
authors. In some instances, some studies did not report spe-
cific quality indicators; thus, limiting our ability to capture 
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the extent quality of the particular articles. Despite the 
comprehensiveness of our database searches, the limitation 
to institutional subscriptions access may have hindered us 
from expending our search scope; however, the richness of 
the study anchored on the exact population, ALHIV, and 
interventions targeting at preventing cardiovascular diseases, 
diabetes, and cancer.

Conclusion and Recommendations

Overall, despite the disproportionate global brunt of the HIV 
and NCDs comorbidities, our systematic review findings 
indicate limited adolescent-specific evidence on the inter-
ventions for the prevention of NCDs among ALHIV. In fact, 
interventions to manage NCDs among ALHIV are insuffi-
cient and not targeted at adolescents only. Therefore, health 
researchers and policy experts need to steer evidence-based 
research to address NCD risk factors and the increasing 
exposure to NCDs due to the adoption of risky behaviours. 
Aside from health interventions targeted at behavioural 
changes, such as quitting smoking, alcohol use, sedentary 
behaviours, and avoiding unhealthy diets, it is essential to 
note that health interventions for managing NCDs among 
ALHIV are incomplete without physical exercises. Thus, 
there is a need to enhance physical activity and exercises 
programs, healthy weights, and regular health counseling 
sessions to reduce NCDs risk factors. Moderate to vigorous 
physical activities and aerobic exercises have proven effec-
tive in reducing NCDs risk factors, such as cardiorespiratory 
issues and depressive symptoms, and enhancing strength, 
flexibility, and resilience among AYLHIV. Therefore, health 
policy experts and researchers should steer research on inter-
ventions focused on the various NCDs, including CVDs, 
diabetes, cancer, and respiratory diseases. The interventions 
should also be developmentally appropriate by integrating 
playful exercises and behavioural components appealing to 
the priorities of the adolescents to foster acceptability and 
steer adoption.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s42399-​022-​01186-1.

Acknowledgements  We appreciate the Aga Khan University, Faculty 
of Health Sciences Library Dpt. Staff for their assistance in accessing 
the institutional databases during the bibliographic databases search.

Author Contribution  Conceptualisation, Eunice Ndirangu (EN); Bib-
liographic databases Search, Article Screening, and Synthesis, Con-
stance S. Shumba (CS), Benard D. Mutwiri (BM), Peter Gatiti (PG); 
Writing the first draft Manuscript, EN, BM, CS; Critical review and 
editing, PG, Amina Abubakarr (A.A) and Anne Teitelman (AT). All 
authors reviewed the draft manuscript, provided inputs, and approved 
the final version of the manuscript.

Data Availability  All the preliminary materials are provided as sup-
plementary materials.

Code Availability  The PubMed database search codes are documented 
in the provided supplementary materials.

Declarations 

Ethics Approval and Consent to Participate  The study adhered to the 
Aga Khan University Ethics Review Board guidelines. The research-
ers conducted review and synthesis of the published data only without 
access to any individual human data. Thus, no ethical approval was 
required.

Consent for Publication  All authors reviewed the article and approved 
the final manuscript for publication.

Conflict of Interest  The authors declare no competing interests.

Prospero Registration  The Protocol for this Review was not registered 
in Prospero. However, the review team conducted a thorough search, 
which confirmed that no Systematic Review or a Review Protocol 
exists in this area of study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 CDC. Global Health Protection and Security: About global NCDs. 
2020 [cited 2021 15 May, 2021]; Available from: https://​www.​cdc.​
gov/​globa​lheal​th/​healt​hprot​ection/​ncd/​global-​ncd-​overv​iew.​html.

	 2.	 Naghavi M. Global, regional, and national burden of suicide mor-
tality 1990 to 2016: systematic analysis for the Global Burden of 
Disease Study 2016. BMJ. 2019;364. https://​doi.​org/​10.​1136/​bmj.​
l94

	 3.	 WHO. Responding to non-communicable diseases during and 
beyond the COVID-19 pandemic: Examples of actions being 
taken by selected members of theUnited Nations Inter-Agency 
Task Force on the Prevention and Control of Non-communicable 
Diseases. Geneva: World Health Organization and the United 
Nations DevelopmentProgramme, 2020 (WHO/2019-nCoV/
Non-communicable_diseases/Actions/2020.1). Licence: CC 
BY-NC-SA 3.0 IGO. Available at: https://​www.​undp.​org/​sites/g/​
files/​zskgk​e326/​files/​publi​catio​ns/​UNIATF%​20act​ions%​20on%​
20NCDs%​20and%​20COV​ID-​19.​pdf. Accessed 20 March 2021.

	 4.	 Vos T, et al. Global, regional, and national incidence, prevalence, 
and years lived with disability for 328 diseases and injuries for 195 
countries, 1990–2016: a systematic analysis for the Global Burden 
of Disease Study 2016. Lancet. 2017;390(10100):1211–59.

https://doi.org/10.1007/s42399-022-01186-1
http://creativecommons.org/licenses/by/4.0/
https://www.cdc.gov/globalhealth/healthprotection/ncd/global-ncd-overview.html
https://www.cdc.gov/globalhealth/healthprotection/ncd/global-ncd-overview.html
https://doi.org/10.1136/bmj.l94
https://doi.org/10.1136/bmj.l94
https://www.undp.org/sites/g/files/zskgke326/files/publications/UNIATF%20actions%20on%20NCDs%20and%20COVID-19.pdf
https://www.undp.org/sites/g/files/zskgke326/files/publications/UNIATF%20actions%20on%20NCDs%20and%20COVID-19.pdf
https://www.undp.org/sites/g/files/zskgke326/files/publications/UNIATF%20actions%20on%20NCDs%20and%20COVID-19.pdf


SN Comprehensive Clinical Medicine           (2022) 4:118 	 Page 11 of 12    118 

	 5.	 WHO. "Noncommunicable Diseases Country Profiles 2018." 
World Health Organization, 2018. Available at: apps.​who.​int/​iris/​
handle/​10665/​274512. Accessed 14 May 2021.

	 6.	 WHO. Non communicable disease. 2018, June 1 February 23, 
2021]; Available from: https://​www.​who.​int/​news-​room/​fact-​
sheets/​detail/​nonco​mmuni​cable-​disea​ses.

	 7.	 Klein JD, Alden ER. Children, gender, education, and health. 
Pediatrics. 2017;140(1). https://​doi.​org/​10.​1542/​peds.​2017-​1322

	 8.	 Kamkuemah M, Gausi B, Oni T. A high prevalence of NCD mul-
timorbidity in South African adolescents and youth living with 
HIV: Implications for integrated prevention. South African Medi-
cal Journal. 2021.

	 9.	 Divala OH, et al. The burden of hypertension, diabetes mellitus, 
and cardiovascular risk factors among adult Malawians in HIV 
care: consequences for integrated services. BMC Public Health. 
2016;16(1):1–11.

	10.	 Botros D, et al. Interventions to address chronic disease and HIV: 
strategies to promote exercise and nutrition among HIV-infected 
individuals. Curr HIV/AIDS Rep. 2012;9(4):351–63.

	11.	 Thienemann F, et al. Multimorbidity and cardiovascular disease: 
a perspective on low-and middle-income countries. Cardiovasc 
Diagn Ther. 2020;10(2):376.

	12.	 Augustemak de Lima LR, et al. Dyslipidemia, chronic inflam-
mation, and subclinical atherosclerosis in children and adoles-
cents infected with HIV: the PositHIVe Health Study. PloS One. 
2018;13(1):e0190785.

	13.	 Miller TL, et al. Metabolic abnormalities and viral replication 
are associated with biomarkers of vascular dysfunction in HIV-
infected children. HIV Med. 2012;13(5):264–75.

	14.	 Kansiime S, Mwesigire D, Mugerwa H. Prevalence of non-com-
municable diseases among HIV positive patients on antiretro-
viral therapy at joint clinical research centre, Lubowa, Uganda. 
PLoS One. 2019;14(8):e0221022.

	15.	 Gilbert M et al. Non-communicable diseases in antiretroviral 
therapy recipients in Kagera Tanzania: A cross-sectional study. 
Pan Afr Med J. 2014;16(1). https://​doi.​org/​10.​11604/​pamj.​2013.​
16.​84.​2831

	16.	 Ssewanyana D. Health Risk Behavior among adolescents and 
its socio-neuro-biological determinants in the context of HIV 
at the coast of Kenya. Utrecht University Repository. 2019.

	17.	 Ssewanyana D, et al. Health risk behaviour among adolescents 
living with HIV in sub-Saharan Africa: a systematic review and 
meta-analysis. BioMed Res Int. 2018. 2018. https://​doi.​org/​10.​
1155/​2018/​73758​31

	18.	 Biraguma J, Mutimura E, Frantz JM. Knowledge about modifi-
able risk factors for non-communicable diseases adults living 
with HIV in Rwanda. Afr Health Sci. 2019;19(4):3181–9.

	19.	 Ekrikpo UE, et  al. Prevalence and correlates of traditional 
risk factors for cardiovascular disease in a Nigerian ART-
naive HIV population: a cross-sectional study. BMJ Open. 
2018;8(7):e019664.

	20.	 Iwelunmor J, et  al. Capabilities, opportunities and motiva-
tions for integrating evidence-based strategy for hyperten-
sion control into HIV clinics in Southwest Nigeria. PLoS One. 
2019;14(6):e0217703.

	21.	 Kavishe B, et al. High prevalence of hypertension and of risk fac-
tors for non-communicable diseases (NCDs): a population based 
cross-sectional survey of NCDS and HIV infection in Northwest-
ern Tanzania and Southern Uganda. BMC Med. 2015;13(1):1–21.

	22.	 Mathebula RL, Maimela E, Ntuli NS. The prevalence of selected 
non-communicable disease risk factors among HIV patients on 
anti-retroviral therapy in Bushbuckridge sub-district, Mpumalanga 
province. BMC public health. 2020;20(1):1–10.

	23.	 Murphy GA, et al. Sociodemographic distribution of non-com-
municable disease risk factors in rural Uganda: a cross-sectional 
study. Int J Epidemiol. 2013;42(6):1740–53.

	24.	 UNAIDS. Ending the AIDS epidemic for adolescents, with ado-
lescents: a practical guide to meaningfully engage adolescents 
in the AIDS response. 2016. Available at: https://​www.​unaids.​
org/​sites/​defau​lt/​files/​media_​asset/​ending-​AIDS-​epide​mic-​adole​
scents_​en.​pdf. Accessed 25 February 2021.

	25.	 UNAIDS. Global AIDS update 2016 2016 23 August 2021]; 
Available from: http://​www.​unaids.​org/​sites/​defau​lt/​files/​media_​
asset/​global-​AIDS-​update-​2016_​en.​pdf.

	26.	 UNICEF. Adolescent HIV prevention. UNICEF DATA. 2020 July 
5 March 5, 2021]; Available from: https://​data.​unicef.​org/​topic/​
hivai​ds/​adole​scents-​young-​people/.

	27.	 Achwoka D, et al. Noncommunicable disease burden among HIV 
patients in care: a national retrospective longitudinal analysis of 
HIV-treatment outcomes in Kenya, 2003–2013. BMC Public 
Health. 2019;19(1):1–10.

	28.	 Lozano R, et al. Global and regional mortality from 235 causes 
of death for 20 age groups in 1990 and 2010: a systematic 
analysis for the Global Burden of Disease Study 2010. Lancet. 
2012;380(9859):2095–128.

	29.	 Crum-Cianflone N, et  al. Increasing rates of obesity among 
HIV-infected persons during the HIV epidemic. PLoS One. 
2010;5(4):e10106.

	30.	 Guehi C, et al. High prevalence of being overweight and obese 
HIV-infected persons, before and after 24 months on early 
ART in the ANRS 12136 Temprano Trial. AIDS Res Ther. 
2016;13(1):1–12.

	31.	 Coetzee L, et al. HIV, antiretroviral therapy and non-communi-
cable diseases in sub-Saharan Africa: empirical evidence from 
44 countries over the period 2000 to 2016. J Int AIDS Soc. 
2019;22(7):e25364.

	32.	 McCormick CL, et al. Increasing obesity in treated female HIV 
patients from Sub-Saharan Africa: potential causes and possible 
targets for intervention. Front Immunol. 2014;5:507.

	33.	 Tshikuka JG et al. Overweight and obesity among recipients 
of antiretroviral therapy at hiv clinics in gaborone, botswana: 
factors associated with change in body mass index. AIDS Res 
Treat. 2020;1–8. https://​doi.​org/​10.​1155/​2020/​80167​91

	34.	 van Heerden A, et al. High prevalence of HIV and non-com-
municable disease (NCD) risk factors in rural KwaZulu-Natal, 
South Africa. J Int AIDS Soc. 2017;20(2):e25012.

	35.	 Kagaruki GB, et al. Magnitude and risk factors of non-commu-
nicable diseases among people living with HIV in Tanzania: a 
cross sectional study from Mbeya and Dar es Salaam regions. 
BMC Public Health. 2014;14(1):1–9.

	36.	 Johnson LF, et al. Life expectancies of South African adults 
starting antiretroviral treatment: collaborative analysis of cohort 
studies. PLoS Med. 2013;10(4):e1001418.

	37.	 Wandeler G, Johnson LF, Egger M. Trends in life expectancy of 
HIV-positive adults on ART across the globe: comparisons with 
general population. Curr Opin HIV AIDS. 2016;11(5):492.

	38.	 Kassebaum N, et al. Child and adolescent health from 1990 to 
2015: findings from the global burden of diseases, injuries, and 
risk factors 2015 study. JAMA Pediatr. 2017;171(6):573–92.

	39.	 Denny L, et al. Management of cervical disease in HIV-infected 
women. Gynecol Oncol. 2005;99(3 Suppl 1):S14–5.

	40.	 Duffy M, et al. Non-communicable diseases and HIV care and 
treatment: models of integrated service delivery. Tropical Med 
Int Health. 2017;22(8):926–37.

	41.	 Fitch K, et al. Effects of lifestyle modification and metformin 
on atherosclerotic indices among HIV-infected patients 
with the metabolic syndrome. AIDS (London, England). 
2012;26(5):587–97.

	42.	 Hand GA, et al. Physical activity in cardiovascular disease pre-
vention in patients with HIV/AIDS. Curr Cardiovasc Risk Rep. 
2009;3(4):288–95.

https://apps.who.int/iris/handle/10665/274512
https://apps.who.int/iris/handle/10665/274512
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.1542/peds.2017-1322
https://doi.org/10.11604/pamj.2013.16.84.2831
https://doi.org/10.11604/pamj.2013.16.84.2831
https://doi.org/10.1155/2018/7375831
https://doi.org/10.1155/2018/7375831
https://www.unaids.org/sites/default/files/media_asset/ending-AIDS-epidemic-adolescents_en.pdf
https://www.unaids.org/sites/default/files/media_asset/ending-AIDS-epidemic-adolescents_en.pdf
https://www.unaids.org/sites/default/files/media_asset/ending-AIDS-epidemic-adolescents_en.pdf
http://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
http://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
https://data.unicef.org/topic/hivaids/adolescents-young-people/
https://data.unicef.org/topic/hivaids/adolescents-young-people/
https://doi.org/10.1155/2020/8016791


	 SN Comprehensive Clinical Medicine           (2022) 4:118   118   Page 12 of 12

	43.	 Hanley S. Primary prevention of cardiovascular disease 
in South African women living with HIV. S Afr Fam Pract. 
2019;61(6):273–5.

	44.	 Kakar S, et  al. Screening and management of risk factors 
for cardiovascular disease in HIV-positive patients attend-
ing an Australian urban sexual health clinic. Sex Health. 
2017;14(2):198–200.

	45.	 Pool ER, et al. Interventions for tobacco use cessation in peo-
ple living with HIV and AIDS. Cochrane Database Syst Rev. 
2016;(6). https://​doi.​org/​10.​1002/​14651​858.​cd011​120

	46.	 Silveira EA, et al. Nutritional intervention reduces dyslipidemia, 
fasting glucose and blood pressure in people living with hiv/aids 
in antiretroviral therapy: a randomized clinical trial comparing 
two nutritional interventions. Nutrients. 2020;12(10):1–18.

	47.	 Cade WT, et al. Yoga lifestyle intervention reduces blood pres-
sure in HIV-infected adults with cardiovascular disease risk 
factors. HIV Med. 2010;11(6):379–88.

	48.	 Cope R, et al. Evaluating the effects of an interdisciplinary 
practice model with pharmacist collaboration on HIV patient 
co-morbidities. AIDS Patient Care STDS. 2015;29(8):445–53.

	49.	 Heard I. Prevention of cervical cancer in women with HIV. Curr 
Opin HIV AIDS. 2009;4(1):68–73.

	50.	 Mutimura E, et al. Exercise training reduces central adiposity 
and improves metabolic indices in HAART-treated HIV-positive 
subjects in Rwanda: a randomized controlled trial. AIDS Res 
Hum Retroviruses. 2008;24(1):15–23.

	51.	 WHO. Noncommunicable Diseases Progress Monitor, 2017. 
2017 20 August 2021]; Available from: http://​apps.​who.​int/​
iris/​bitst​ream/​handle/​10665/​258940/​97892​41513​029eng.​pdf;​
jsess​ionid=​3B08B​426AB​7B0F4​1995F​DDDC0​83DDF​E5?​seque​
nce=1.

	52.	 Page MJ, et al. PRISMA 2020 explanation and elaboration: 
Updated guidance and exemplars for reporting systematic 
reviews. BMJ. 2021;372

	53.	 WHO. Adolescence: a period needing special attention. 2017; 
[cited 24 May, 2021] Available from: https://​apps.​who.​int/​adole​
scent/​second-​decade/​secti​on2/​page1/​recog​nizing-​adole​scence.​
html#:​~:​text=​The%​20Wor​ld%​20Hea​lth%​20Org​aniza​tion%​
20(WHO,and%​2019%​20yea​rs%​20of%​20age.​&​text=​Other%​
20ove​rlapp​ing%​20ter​ms%​20used%​20in,to%​20com​bine%​20ado​
lesce​nts%​20and%​20you​th.

	54.	 Malmivaara A. Methodological considerations of the GRADE 
method. Ann Med. 2015;47(1):1–5.

	55.	 Nadelson S, Nadelson LS. Evidence-based practice article 
reviews using CASP tools: a method for teaching EBP. World-
views Evid-Based Nurs. 2014;11(5):344–6.

	56.	 Sterne JA, et  al. ROBINS-I: A tool for assessing risk of 
bias in non-randomised studies of interventions. BMJ. 
2016;355. https://​doi.​org/​10.​1136/​bmj.​i4919

	57.	 Wells GA, et al. The Newcastle-Ottawa Scale (NOS) for assess-
ing the quality of nonrandomised studies in meta-analyses. 
2000.

	58.	 de Lima LRA, et al. Aerobic fitness and physical activity are 
inversely associated with body fat, dyslipidemia and inflamma-
tory mediators in children and adolescents living with HIV. J 
Sports Sci. 2019;37(1):50–8.

	59.	 Kamkuemah M, Gausi B, Oni T. Missed opportunities for NCD 
multimorbidity prevention in adolescents and youth living with 
HIV in urban South Africa. BMC Public Health. 2020;20:1–11.

	60.	 de Lima LRA, et al. Exercise improves cardiovascular risk fac-
tors, fitness, and quality of life in HIV+ children and adoles-
cents: pilot study. Int J Cardiovasc Sci. 2017;30(2):171–6.

	61.	 Miller TL, et al. The effect of a structured exercise program 
on nutrition and fitness outcomes in human immunodefi-
ciency virus-infected children. AIDS Res Hum Retroviruses. 
2010;26(3):313–9.

	62.	 Monroe AK, Glesby MJ, Brown TT. Diagnosing and managing 
diabetes in HIV-infected patients: current concepts. Clin Infect 
Dis. 2015;60(3):453–62.

	63.	 New-Aaron M, et al. Cervical cancer screening among women 
receiving antiretroviral therapy in a resource-limited environ-
ment. Asian Pac J Cancer Prev. 2020;21(7):2035–45.

	64.	 Wigfall LT, et al. Cervical cancer prevention knowledge and 
abnormal pap test experiences among women living with HIV/
AIDS. J Cancer Educ. 2015;30(2):213–9.

	65.	 Yarasheski KE, et al. Exercise training augments the peripheral 
insulin-sensitizing effects of pioglitazone in HIV-infected adults 
with insulin resistance and central adiposity. Am J Physiol 
Endocrinol Metab. 2011;300(1):E243–51.

	66.	 Panza E, Wing EJ, Wing R. Behavioral weight loss: a prom-
ising treatment for obesity in adults with HIV. AIDS Behav. 
2020;24(4):1085–91.

	67.	 Kock SA. Physical Activity and Other Selected Health Promot-
ing Behaviours of University Students Living with HIV (Doc-
toral dissertation, Nelson Mandela Metropolitan University), 
2013.

	68.	 Patel P, et al. Noncommunicable diseases among HIV-infected 
persons in low-income and middle-income countries: a sys-
tematic review and meta-analysis. AIDS (London, England). 
2018;32(Suppl 1):S5.

	69.	 Feinstein MJ, et al. Characteristics, prevention, and management 
of cardiovascular disease in people living with HIV: a scientific 
statement from the American Heart Association. Circulation. 
2019;140(2):e98–124.

	70.	 Frantz JM, Murenzi A. The physical activity levels among 
people living with human immunodeficiency virus/acquired 
immunodeficiency syndrome receiving high active antiretroviral 
therapy in Rwanda. Sahara J. 2013;10(3–4):113–8.

	71.	 Muddu M, et al. Integrated hypertension and HIV care cascades 
in an HIV treatment program in eastern Uganda: a retrospective 
cohort study. J Acquir Immune Defic Syndr. 2019;81(5):552–61.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1002/14651858.cd011120
http://apps.who.int/iris/bitstream/handle/10665/258940/9789241513029eng.pdf;jsessionid=3B08B426AB7B0F41995FDDDC083DDFE5?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/258940/9789241513029eng.pdf;jsessionid=3B08B426AB7B0F41995FDDDC083DDFE5?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/258940/9789241513029eng.pdf;jsessionid=3B08B426AB7B0F41995FDDDC083DDFE5?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/258940/9789241513029eng.pdf;jsessionid=3B08B426AB7B0F41995FDDDC083DDFE5?sequence=1
https://apps.who.int/adolescent/second-decade/section2/page1/recognizing-adolescence.html#:~:text=The%20World%20Health%20Organization%20(WHO,and%2019%20years%20of%20age.&text=Other%20overlapping%20terms%20used%20in,to%20combine%20adolescents%20and%20youth
https://apps.who.int/adolescent/second-decade/section2/page1/recognizing-adolescence.html#:~:text=The%20World%20Health%20Organization%20(WHO,and%2019%20years%20of%20age.&text=Other%20overlapping%20terms%20used%20in,to%20combine%20adolescents%20and%20youth
https://apps.who.int/adolescent/second-decade/section2/page1/recognizing-adolescence.html#:~:text=The%20World%20Health%20Organization%20(WHO,and%2019%20years%20of%20age.&text=Other%20overlapping%20terms%20used%20in,to%20combine%20adolescents%20and%20youth
https://apps.who.int/adolescent/second-decade/section2/page1/recognizing-adolescence.html#:~:text=The%20World%20Health%20Organization%20(WHO,and%2019%20years%20of%20age.&text=Other%20overlapping%20terms%20used%20in,to%20combine%20adolescents%20and%20youth
https://apps.who.int/adolescent/second-decade/section2/page1/recognizing-adolescence.html#:~:text=The%20World%20Health%20Organization%20(WHO,and%2019%20years%20of%20age.&text=Other%20overlapping%20terms%20used%20in,to%20combine%20adolescents%20and%20youth
https://apps.who.int/adolescent/second-decade/section2/page1/recognizing-adolescence.html#:~:text=The%20World%20Health%20Organization%20(WHO,and%2019%20years%20of%20age.&text=Other%20overlapping%20terms%20used%20in,to%20combine%20adolescents%20and%20youth
https://doi.org/10.1136/bmj.i4919

	Interventions for Prevention of Non-Communicable Diseases among Adolescents Living with HIV: A Systematic Review
	Recommended Citation

	Interventions for Prevention of Non-Communicable Diseases among Adolescents Living with HIV: A Systematic Review
	Abstract
	Background
	Non-Communicable Diseases among Adolescents Living with HIV
	Prevalence of HIV and Uptake of Antiretroviral Therapy among PLHIV

	Methods
	Eligibility Criteria
	Search Strategy
	Search Terms
	Selection of the Eligible Studies
	Data Extraction and Management
	Risk of Bias Assessment
	Strategy for Data Synthesis

	Results
	Study Selection
	Characteristics of the Included Studies
	Quality Assessment of the Included Studies
	Risk of Bias in Non-Randomised Studies
	Risk of Bias in Cross-sectional Studies

	Overview of Study Results

	Discussion
	Limitations
	Conclusion and Recommendations
	Acknowledgements 
	References


