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The United Nations Children’s Fund (UNICEF) reported that 
~1  770 000 adolescents were living with HIV infection worldwide 
in 2018.[1] In the same year, 590 000 young patients aged 15 - 24 
years became infected with HIV.[1] Moreover, in 2016, the Joint 
United Nations Programme on HIV/AIDS (UNAIDS) reported that 
adolescents aged 10 - 19 years is the only age group in which deaths 
related to HIV infection are not reducing.[2]

HIV infection in adolescents is one of the major challenges for 
health sectors in sub-Saharan Africa (SSA), as >80% of HIV-positive 
young patients aged 10 - 19 years live in this region.[3] The number of 
HIV-positive adolescents is expected to increase in the future mainly 
due to a combination of two factors: new infections in adolescents, 
and the widespread use of paediatric antiretroviral treatment (ART) 
that will result in HIV-positive children survive and age.

Adherence to ART is still a global challenge,[4,5] especially in 
HIV-positive adolescents.[6] Although better outcomes have been 
reported in SSA  than in Europe and North America,[7] attrition 

remains a challenge  in HIV care programmes for adolescents in 
many countries in SSA.[8-10] Poor adherence is related to worse general 
outcomes and scarce control of viral replication.[11,12] This could have 
several consequences from a public health perspective: increasing 
transmission rates in the population, the circulation of resistant 
strains, and an increase in patients needing to switch to second- or 
third-line treatment.[13,14]

There is an urgent need to design programmes that offer more 
effective interventions to reach a high number of HIV-positive 
adolescents.

Malawi is one of the countries most severely affected by HIV, with 
a prevalence of 9.2% in people aged 15 - 49 years,[15] and where 
~25 000 boys and 46 000 girls aged 10 - 19 years are infected with HIV[2]

Although interventions that were intended to improve adherence 
have been widely evaluated,[16-18] evidence on the outcomes of specific 
adolescent-friendly interventions is scarce.[19] The present study 
aimed to evaluate a specific adolescent-friendly service implemented 
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in a health centre in Malawi within the Diseases Relief through 
Excellence and Advanced Means (DREAM) programme.

Materials and methods
We conducted a retrospective analysis of routine electronic medical 
records of adolescent patients in the care of the DREAM centre 
in Blantyre, Malawi. The DREAM programme is a public health 
programme run by the Community of Sant’Egidio in 11 countries 
in SSA. The programme focuses on HIV prevention, care, and 
retention strengthening.[20-22]

Site description
The Blantyre DREAM health centre has been active since 2006, with 
a total of 5 081 HIV-positive patients currently in care. A number of 
the services offered are: prevention of mother-to-child transmission, 
provider-initiated testing and counselling, HIV testing and counselling, 
tuberculosis diagnosis and treatment, cervical cancer screening and 
treatment, non-communicable disease screening and treatment 
(hypertension, kidney disease and diabetes), HIV care, health 
education, sensitisation in communities, and home care visits.[21,23,24]

Intervention description
The new adolescent-centred service at the DREAM facility in 
Blantyre started on 17 December 2016. Once a month (last Saturday 
of the month), the centre is open solely for adolescents, and the 
activities are managed by a coordinator who operates in partnership 
with some youth leaders. The latter are HIV-positive individuals 
aged 18 - 24 years who are involved in the centre. Youth leaders 
are a cornerstone of the service, as they are peer-to-peer educators 
performing several activities (sensitisation of fellow adolescents at 
the centre and in schools and communities, counselling of peers 
with drug-addiction problems, disclosure of HIV status). Their role 
is intended to be like that of an older brother or sister for the HIV-
positive adolescents receiving care.

On the ‘adolescent day’, many activities are conducted. Clinical 
services are available only for adolescent patients: medical 
examination, medical counselling, blood sampling, exams review, 
drug refill. At the same time, many non-clinical activities are carried 
out. HIV-positive adolescents are involved in many events both 
in the centre and outside. For the non-clinical activities, patients 
are usually grouped according to age, to achieve better and more 
accessible communication. Some of the activities conducted are teen 
clubs, role play and organisation of outreach sensitisation activities. 
Topics for teen clubs are decided by the coordinator together 
with youth leaders, in accordance with issues raised in previous 
discussions. Usually, one of the most critical points to deal with is 
disclosure of HIV status, as many adolescent patients are not aware 
of their condition. This factor can negatively affect compliance and 
retention. Hence, disclosure is one of the most delicate subjects to 
discuss either in personal counselling sessions or in groups.

Furthermore, regular meetings are organised to plan awareness 
campaigns, such as conferences in secondary schools, where the 
adolescents themselves are guest speakers. All patients aged 10 - 
19 years are invited to join the programme. The idea is to include 
them in events at the centre so as to make them protagonists of the 
care process and enhance adherence to the programme.

Methods
In the study, all medical records of in-care patients aged 10 - 19 years 
on 17 December 2016 were included. For each patient, baseline 
routine data were collected: sex, age, weight, height, haemoglobin 
(HGB) level and CD4 count. The outcome data were collected 

one year after the start of the new service. The censoring date was 
1 January 2018. The outcome data obtained were weight, height, HGB 
level, viral load (VL) and follow-up status.

Nutritional status was calculated using body mass index (BMI)-
for-age z-scores (BAZ). BAZ was calculated by the LMS (λ, μ and σ) 
method[25] using patients’ anthropometric data from the electronic 
medical records; lambda, mu and sigma values were derived from the 
World Health Organization (WHO) BMI-for-age tabs.[26] Patients with 
BAZ <-2 were considered malnourished; BAZ between –2 and +2 was 
normal; and BAZ >+2 was overweight.[27,28]

All routine laboratory examinations in the study (biochemistry, full 
blood count, HGB count, CD4 count and VL) were performed in the 
DREAM laboratory at the same health centre. Laboratory results are 
routinely entered in the electronic medical record system used in the 
centre.

Some data were analysed according to age class. In some analyses, 
the sample was divided into two classes: 10 - 14 and 15 - 19 years. The 
cut-off age was selected based on in-the-field experience, as the two 
classes show different psychosocial characteristics. In other analyses, 
the sample was divided into five classes (two years per class). Then, 
BAZ and HGB level were compared before and after the intervention 
in various age classes.

According to the WHO, viral suppression is defined as VL <1 000 
copies/mL.[29] VL was evaluated according to age classes. Follow-up 
status was defined as follows: in-care, transferred-out, died, or lost to 
follow-up (LTFU).

Transferred-out patients were those who requested to be followed-
up in other facilities and received a transfer master card.

LTFU patients were defined as missing patients if they had not 
reported to the centre >2 months after the scheduled appointment. All 
missing patients were actively tracked, so patients who had possibly 
died were recorded as death cases.

Factors related to follow-up status, nutritional and haematological 
improvement, and viral suppression were analysed.

The χ2 and Fisher exact tests were used for categorical variables. 
Student’s t-test was used for continuous variables. SPSS software (IBM 
Corp., USA) was used in the analysis, with a 0.05 significance level.

Ethical approval of the protocol was obtained from the District 
Health Officer in Blantyre, Malawi (ref. no. BT DHO/MED/9). As 
this study used routinely collected secondary data, patient informed 
consent was not required.

Results
Baseline
Baseline data are presented in Table  1. On 17 December 2016, 
425 patients aged 10 - 19 years were in the care of the site. 
The  pathway and time of infection for each participant was 
not assessed. Of  these, 202 (47.5%) were female. Their median 
(interquartile (IQR)) age was 13.6 (12.1 - 15.8) years. The median 
(IQR) follow-up duration before the intervention was 8 (5.2 - 9.3) 
years.

At baseline, the median (IQR) BAZ was -0.80 (12.1 - 15.8), with 
no differences between age classes.

Furthermore, 11.1% (n=47/425) of patients were malnourished. 
Patients aged 16 - 19 years and male patients were more likely 
to be malnourished (16.7% (n=16/96), and 16.6% (n=37/223), 
respectively) than younger and female patients (9.4% (n=31/329) 
and 5.0% (n=10/202), respectively). In the Cox regression model, 
only sex was independently associated with malnutrition (p=0.000; 
exp[B] 0.27). Only 6.5% (n=6/92) of patients aged 10 - 11 years 
were malnourished, whereas malnutrition was noted in 18.8% 
(n=3/16) of patients aged 18 - 19 years (Fig. 1).
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The median baseline HGB level was 12.5 
mg/dL (IQR 11.6 - 13.4). A difference was 
observed between age categories and sexes. 
The  median HGB levels in patients aged 
10 - 15 years and female patients were 
significantly lower than those in older 
(12.4 mg/dL v. 13.1  mg/d;, p<0.005) and 
male patients (12.1 mg/dL v. 12.8 mg/dL; 
p<0.005).

The CD4 count was higher in younger 
patients. The median (IQR) CD4 count was 
685 (474 - 984) cells/mL in the overall sample, 
773 (489 - 1 032) cells/mL in the group aged 
10 - 15 years and 555 (344 - 673 cells/mL) in 
the group aged 16 - 19 years (p<0.000).

No differences in CD4 count were 
observed between sexes.

In all in-care patients, the median (IQR) 
time of assistance before starting the new 
service was 96 (62 - 112) months. Each 
patient was followed-up for one year, up to 
the censor date. The total follow‑up duration 
was 413 person-years.

Outcomes
Outcome data are shown in Table  2. The 
cumulative follow-up duration was 411 
person-years. At the end of period (EOP), 
403 (94.8%) patients were still in care, 7 
(1.6%) were LTFU, 2 (0.5%) had died, and 
13 (3.1%) had been transferred to other 
facilities.

The overall death and LTFU rates were 
0.72/100 person-years and  2.9/100 person-
years, respectively. Clinical conditions at 
the start of service were correlated with 
retention in care, although it was not 
significant. Retained patients were more 
likely malnourished (95.0% v. 93.6%) and 
had a HGB level <11 mg/dL (98.2% v. 93.2%).

Of the patients still in care at the EOP, 
50.6% (n=198/391) had an improvement 
in BAZ. The improvement was higher in 
patients aged 15 - 19 years (odds ratio (OR) 
2.21 (1.43 - 3.39)).

Fig.  2 shows how different age classes 
had different BAZ improvements during 

Table 1. Baseline features of patients
Features Overall (N=425) 10 - 15 years (n=329) 16 - 19 years (n=96) p-value
Female rate, % 47.50 49.20 41.70
Age (years), median (IQR) 13.6 (IQR 12.1 - 15.8) - -
BAZ –0.80 (–1.45 - –0.26) –0.80 (–1.36 - –0.27) –0.79 (–1.66 - –0.17) -
Malnutrition rate (%) 11.10 9.40 16.70 OR 1.9 (1.002 - 3.690)
Haemoglobin (mg/dL), 
median (IQR) 12.5 (11.6 - 13.4) 12.4 (11.6 - 13.2) 13.1 (11.9 - 14.3) <0.005

CD4 count (cells/ml), 
median (IQR) 685 (474 - 984) 773 (489 - 1 032) 555 (344 - 673) <0.000

IQR = interquartile range; OR = odds ratio; BAZ = BMI-for-age z-score.
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Fig. 1. Rates of wasted patients at baseline for age classes.

Ra
te

s 
of

 B
A

Z 
im

pr
ov

em
en

t, 
%

10 - 11 12 - 13 14 - 15 16 - 17 18 - 19 All
0

20

40

60

80

100

32.1

44.6

58.1
62.5

100

62.4

Age class (years)

Fig. 2. Rates of BAZ improvement at EOP for age classes. (BAZ = BMI-for-age z-score; EOP = end of period.)
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the observation period. Younger patients (n=26/81 patients) had 
a lower improvement than older patients (n=15/15  patients). 
The improvement was significantly higher in patients who were 
malnourished at baseline than patients who were not initially 
malnourished (OR 2.7 (1.40 - 5.12)).

All patients who were malnourished at baseline were in care at 
EOP. Of these, 70.2% (n=33/47) showed nutritional improvement 
at EOP.
The median (IQR) HGB level at EOP was 13.1 (12.0 - 14.4) mg/dL. A 
difference was observed between age groups (12.9 mg/dL in patients aged 
10 - 14 years v. 13.6 mg/dL in patients aged 15 - 19  years; p<0.005) 
and sexes (13.8 mg/dL in male patients v. 12.6 mg/dL in female 
patients; p<0.005). The median HGB variation from the baseline 
level was 0.45 mg/dL. An HGB improvement was observed in 67.2% 
(n=227/338) of patients, with no differences between age classes or 
sexes. The paired t-test showed significant differences in HGB levels 
at EOP, although with scarce relevance at a clinical level (12.5 (1.5)
mg/dL v. 13.1 (1.9) mg/dL; p=0.000).

At EOP, 79.0% (n=309/391) of patients had viral suppression. No 
difference was observed between age classes or sexes.

Discussion
Our study showed a prevalence of malnutrition of 11.1% at baseline 
in adolescents, which was particularly low among girls (5.0%). These 
data are slightly lower than those presented in 2018 by the Malawian 
government,[30] which reported a higher rate of malnutrition (15.6%) 
in adolescent girls. The difference could be explained by the fact that 
the patients in our study, although being HIV-positive, had been 
followed-up in an HIV service for a median duration of 8 years. 
DREAM centres also provide nutritional supplementation when 
needed. Nevertheless, such a high overall malnutrition rate requires 
particular attention and specific interventions.

In our sample, the malnutrition rate was higher in male patients. 
This is inconsistent with reports of gender inequality in health and 
nutrition in Malawi and Africa, and can be explained by the lower 
adherence rate in older male patients, as reported in other studies,[31] 
which could negatively affect the nutritional status of the sample.

The Malawi Micronutrient Survey,[30] which shows the anaemia 
rates in children and young women, reported that 13.1% of 
patients had HGB levels <12 mg/dL in the age group 11 - 14 years. 
In our cohort, 50% of patients aged 10 - 15 years had HGB levels 
<12.4 mg/dL. The survey revealed differences in regional prevalence 
of anaemic conditions and does not take HIV status into account. 
These two factors (regional disparities in anaemia prevalence and 
HIV infection) could explain the higher incidence of low HGB levels.

The CD4 count was high, consistent with the fact that all patients 
were in care for a median duration of 96 months. Older patients had 
significantly lower CD4 counts, showing a possible impact of worse 
retention in such age classes. Other authors have also reported an 
association between immunological reconstitution during ART 

and age,[32,33] which could also explain the differences in CD4 count 
between age classes in our sample.

Retention was high in our sample. Although other studies showed 
high retention rates,[31,34] this is still a problem in African health 
systems.[35] In our study, retention was not calculated after the first 
year of ART but as a cumulative variable regardless of the time of 
ART. This could be a limitation of our analysis but can also provide 
a snapshot of the situation in the field that is more consistent 
with clinical practice. The present results of retention in care are 
encouraging, but the small sample size did not allow identification of 
profiles of patients in need of special focus; this could be addressed 
in further studies.

Outcomes in terms of nutritional rehabilitation and improvement 
in HGB level suggest the importance of a specific focus on adolescents. 
Although adolescent patients were already receiving ART with 
no specific nutritional intervention, the introduction of a specific 
adolescent-friendly programme improved general conditions.

Different studies reported a wide spectrum of viral suppression 
rates in adolescents according to different settings and service 
designs, ranging from 27% to 89% after one year of ART.[36] Our 
result of 79% for viral suppression is in line with other findings[37,38] 
and suggests the effectiveness of specific interventions and the need 
to enhance efforts to reach the third 90 target.[39]

The main limitation of our study is insufficient appropriate data 
pre- and post-intervention, which is due to the retrospective study 
design, derived from an operational project. Further studies could 
be conducted in a more controlled setting, with the availability of 
more organised data, with the possibility to compare pre- and post-
intervention measurements (including VL). The absence of a control 
group is also a relevant limitation. Our study is a retrospective 
analysis of data from a centre devoted to HIV care, and hence the 
enrolment of HIV-negative adolescents was not possible. Another 
limit is the size of the sample analysed. Additional studies could help 
to profile adolescent patients in need of specific interventions.

Notwithstanding these limitations, our study has the merit of 
describing a complex model of care for adolescents and the effect of 
its implementation. The combination of clinical, psychological and 
social support, as described above, could have been the key to the 
positive impact on follow-up and nutritional conditions. Our results 
suggest that a combined approach, although harder to assess, could 
be more effective.

Conclusions
Data from the DREAM programme show the effectiveness of 
a public health approach to HIV-positive adolescents’ health in 
Malawi. The results in terms of nutritional rehabilitation, HGB 
level increase, retention in care, and viral suppression highlight that 
specific adolescent-friendly interventions are urgently needed to 
reduce the burden of HIV infection in African adolescents.
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Table 2. Outcome status at EOP
Outcome status n (%)
In care 403 (94.8)
LTFU 7 (1.6)
Transfer 13 (3.1)
Death 2 (0.5)

EOP = end of period; LTFU = lost to follow-up.
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