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Abstract
Background Despite effective antiretroviral therapy (ART) coverage in other groups living with human 
immunodeficiency virus (HIV) in Tanzania, virologic suppression among HIV-positive children receiving ART remains 
unacceptably low. This study evaluated the effectiveness of a community-based intervention (Konga model) in 
addressing the factor contributing to low viral load suppression among children living with HIV in the Simiyu region, 
Tanzania.

Methods This study used a parallel cluster randomized trial. The cluster was only eligible if the health facility 
provided HIV care and treatment. All eligible resident children aged 2‒14 years who attended the cluster with a 
viral load > 1,000 cells/mm were enrolled. The intervention included three distinct activities: adherence counseling, 
psychosocial support, and co-morbidity screening such as tuberculosis. The evaluation was based on patient-
centered viral load outcomes measured at baseline and 6 months later. Using a pre- and post-test design, we 
compared the means of participants in the intervention and control groups. We performed an analysis of covariance. 
The effect of a Konga was calculated using omega-squared. We used F-tests, with their corresponding p-values, as 
measures of improvement.

Results We randomly assigned 45 clusters to the treatment (15) and control (30) groups. We enrolled 82 children 
with amedian age of 8.8 years(interquartile range(IQR);5.5–11.2), and a baseline median viral load of 13,150 cells/
mm (interquartile range (IQR);3600–59,200). After the study, both children in each group had good adherence, with 
children in the treatment group scoring slightly higher than those in the control group, 40 (97.56%) versus 31(75%61), 

Effectiveness of a community-based 
intervention (Konga model) to address factors 
contributing to low viral load suppression 
among children living with HIV in Tanzania: 
a preliminary, cluster, randomized clinical trial 
report
Kihulya Mageda1*, Khamis Kulemba2, Edwin Kilimba3, Leornard K. Katalambula1, Ntuli Kapologwe1 and 
Pammla Petrucka4

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-16181-x&domain=pdf&date_stamp=2023-7-3


Page 2 of 8Mageda et al. BMC Public Health         (2023) 23:1280 

Introduction
Human immunodeficiency virus (HIV) is a retrovi-
ral virus that attacks the body’s cellular immune sys-
tem, resulting in acquired immunodeficiency syndrome 
(AIDS). The attack depletes CD44 cells, making people 
susceptible to illnesses that a healthy immune system 
would otherwise prevent [1–3]. However, with the intro-
duction of antiretroviral therapy (ART) and its global 
accessibility, the negatively affects economic growth 
,social impact and mortality has significantly reduced 
[4, 5]. Thus, HIV infection has become a manageable 
chronic health condition, enabling people living with this 
disease to live long and healthy lives [6].

Viral load measurement is used to monitor ART’s effi-
cacy after its initiation, and is regarded as a surrogate 
marker for disease progression [2, 7]. ART in children 
aims to suppress HIV replication and halt disease pro-
gression while reducing opportunistic infections and 
morbidities [8, 9].

In children, the primary goal is viral load suppression 
(VLS) after early ART initiation [10]. Globally, approxi-
mately 400,000 children living with HIV under the age 
of 15 years, who are receiving ART and live in low- and 
middle-income countries, have not achieved VLS [11]. 
There has been a tendency for a lower proportion of 
children, receiving ART, to achieve VLS in East Afri-
can countries, in comparison to other countries in sub-
Saharan Africa [12, 13]. Therefore, there is a high risk of 
developing AIDS in these areas. In Tanzania, program 
data and the Tanzania HIV Impact Survey (THIS) have 
demonstrated that VLS in pediatric patients continues to 
be low [14–16].

Previous studies have cited factors causing unsup-
pressed viral loads, including poor drug adherence and 
co-morbidity [11, 17, 18], malnutrition [19, 20], and 
underlying tuberculosis (TB) infection [21]. Patients who 
initially received ART still have advanced diseases [22].

Despite significant ART coverage in other groups liv-
ing with HIV in Tanzania, the VLS among HIV-positive 
children receiving ART has remained unacceptably low 
at 18%[14]. This means 82% of those receiving ART in 
care and treatment centers (CTCs) have not achieved 
VLS. Previous studies have demonstrated that enrolling 
children in ART early, and maintaining good adherence, 

reduces HIV replication and suppresses the virus [23, 
24]. The Tanzanian government has made efforts to 
improve HIV adherence through the National HIV/
AIDS Control Program. Due to the loss of follow-up by 
caregivers and HIV-exposed infants, these efforts to 
improve the VLS among children have been ineffective 
[25]. Thus, UNAIDS [26] recommends the need for sus-
tained engagement and unique contributions from vari-
ous communities, ranging from small informal groups at 
the grassroots level to global coalitions.

Several trials in different countries have demonstrated 
that community-based interventions improve HIV care 
services for children living with HIV [24, 27–29].

Therefore, we identified the need for a sustainable 
intervention promoting ART adherence while addressing 
low VLS among Tanzanian children living with HIV. This 
study aimed to evaluate the effectiveness of a commu-
nity-based intervention (Konga model) in addressing the 
factor contributing to low VLS among Tanzanian chil-
dren living with HIV.

Methods and analysis
Study area
We conducted this study in the Simiyu Region. Admin-
istratively, the region comprises six district councils with 
218 health facilities (8 hospitals, 17 health centers, and 
193 dispensaries), of which 106 sites provide ART ser-
vices (Tanzania Health Management Information System 
[HMIS-2020]).

Study design and population
We used a cluster-randomized trial design with the inter-
vention and control groups running concurrently. Cluster 
randomization was chosen for practical reasons and to 
prevent contamination by patient or nurse preferences. 
The randomization unit was the HIV care and treatment 
facility, and the unit of analysis was the patient’s viral 
level. Concerns that the trial’s ability to detect an effect 
of VLS would be hampered by lower-than-expected chil-
dren with high viral loads necessitated a protocol amend-
ment 1 month into the study. We approached 25 health 
centers to join the study and randomly assigned them to 
either the Konga intervention group (n = 5) or the control 
arm (n = 20).

respectively. At the end of the study, the difference in viral load suppression between the two groups was significant. 
The median viral load suppression at the end of the study was 50 cells/mm [IQR, (20–125)]. After adjusting for the viral 
load before the intervention, the effect size of the Konga intervention explained 4% (95% confidence interval [0%, 
14.1%]) of the viral load variation at the end of the intervention.

Conclusion The Konga model demonstrated significant positive effects that improved viral load suppression. We 
recommend implementing the Konga model trial in other regions to improve the consistency of results.

Keywords Viral load suppression, Antiretroviral therapy, HIV-positive children, Community-based intervention
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Participants
The cluster was only eligible if the health facility provided 
HIV care and treatment. Inclusion criteria included 
children aged 2‒14 years attending a CTC with a viral 
load > 1,000 cells/mm.

Recruitment
Healthcare workers (i.e., ART nurses) identified 
and recruited children aged 2‒14 years with a viral 
load > 1,000 cells/mm. All caregivers provided written 
informed consent before participation.

Intervention
In the intervention group, a study ART nurse identi-
fied children with high viral loads, provided adherence 
counseling sessions and allocated the child to Konga 
personnel who followed-up with the child at home on a 
monthly basis. Three interventions were provided: adher-
ence counseling and intensive follow-up (here, the Konga 
routinely visited the client’s house providing adherence 
counselling to the child and their caregiver by looking 
at barriers); follow-up screening for TB and other co-
morbidities (members of the Konga visited the children, 
screened them for opportunistic infections and encour-
aged them to visit the health facility for further man-
agement); and provision of psychosocial support. The 
control group received the usual routine services.

The National Council of People Living with HIV/
AIDS(NACOPHA) is a non-profit, non-governmental 
organization. It is a national grassroots-based organi-
zation of all individuals recognized through organized 
groups and clusters of people living with HIV (PLHIV) 
in mainland Tanzania. Since its establishment, NACO-
PHA has embarked on coordinating the efforts of PLHIV 
through their district clusters, each known as a “Konga” 
to address the needs of PLHIV. Hence, we used the 
PLHIV community to provide services to children.

Independent variable
The main dependent variable was whether the child 
received the intervention or not. The other independent 
variables were the child’s age, weight, adherence, and 
opportunistic infection (i.e., TB). The caregivers’ social 
demographic characteristics, age, sex, level of education, 
income, and marital status were independent variables 
that could affect the outcome.

Outcome measures
We compared the effectiveness of a Konga community 
using patient-centered interventions aimed at reducing 
the viral loads of children, in terms of measurements at 
the start and at the end of 6 months.

Sample size
A comprehensive explanation of sample size calculations 
has been reported elsewhere [30], showing all the param-
eters used in the calculations. Due to the limited number 
of children, we recalculated the sample size to achieve the 
same power level to detect a standard effect size of 0.5. 
We used the analysis of covariance (ANCOVA) method 
[31] to calculate the required sample size. Assuming that 
the correlation between the pre-viral load results and 
post-viral load was 0.6, the mean of group one was 0, that 
of group 2 was 0.5, the power was 80%, and the standard 
deviation of both groups was 1. Using the Stata™ function 
(Sampsi 0.5, power (0.8) st1(1) std2(1) pre (1) r01(0.6)) 
method (ANCOVA), the sample size was 82 (41 control 
and 41 treatment).

Randomization
Sequence generation
Health facilities with CTC were classified according to 
levels, comprising hospitals, health centers, and dis-
pensaries, making three groups. From each group, we 
randomly selected a health facility (using computer-gen-
erated random numbers) to the intervention group and 
another to the control group.

Allocation concealment mechanism
A statistician, who was unaware of the study-group 
assignments, used a table of random numbers for each 
stratum. Fifteen clusters were randomly allocated to 
each intervention group and 30 to the usual care group. 
Either in the intervention or control arm, all children 
were eligible to be recruited in the control or interven-
tion arm if they were under 15 years of age and had a 
viral load > 1,000 cells/mm. The allocation remained in 
the regional medical office until the site had completed 
the basic introductory training of study personnel (both 
in standard model and control model clinics [clusters]). 
After completion of the introductory training, the allo-
cated facilities were delivered directly to the principal 
investigator.

Implementation
Forty-five CTC were eligible for the study, and the health 
authorities agreed to include the clinics in the trial. 
Informed consent was provided by the caretaker of the 
child attending the CTC clinic assigned to the Konga 
model. The child of a caretaker who did not consent was 
cared for in accordance with the clinic’s usual care. The 
ART nurse recruited the child and attached to the Konga.

Blinding
The study was open label, whereby the Konga, caretakers, 
and children were aware of the interventions received 
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since neither the outcome assessor nor the person receiv-
ing the intervention influenced the outcome.

Statistical methods
During data analyses, we utilised Stata™(Stata Corp LLC, 
College Station, TX, US) software. For the primary out-
come (mean difference in the viral load of HIV-positive 
children with VLS), we performed ANCOVA using the 
pre-viral load as a covariate. We compared the mean 
difference in viral load between the intervention and 
control groups. Additionally, we used omega-squared 
to calculate the measure of the effect size. F-tests, with 
their corresponding p-values, were used as measures of 
improvement. An interaction test between pre- and post-
viral load and age was used to examine the heterogene-
ity effect. All statistical tests were two-sided; p < 0.05 was 
considered statistically significant.

Results
Participants’ Flow
Figure  1 shows the flow diagram of cluster and child 
enrollment. We obtained 45 clusters. Of the 45 clusters, 
15 were allocated for treatment and 30 were allocated 
for standard care. All clusters enrolled 69 children for 
treatment, and 51 for standard care. The children were 
recruited in July 1, 2022, and the study ended in Decem-
ber 31. We analyzed 82 children at the end of the study.

Baseline data
Table  1 shows the sociodemographic characteristics of 
the children and their caregivers. We enrolled 82 chil-
dren with a median age of 8.8 years ([IQR];5.5–11.2) in 
the two groups and a baseline median viral load of 13,150 
(interquartile range [IQR], 3600–59,200). Most of the 
caregivers were peasants, with only 48 (59.26%) who had 

Fig. 1 ¥Flow of clusters and participants from recruitment to analysis
¥Adapted from http://www.consort-statement.org/,2010
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completed primary school. After the study, both children 
in each group achieved acceptable good adherence with 
children in the treatment group achieving higher adher-
ence than those in the control group (40 (97.56%) versus 
31 (75.61%), respectively). One case of a child infected 
with TB was identified in the treatment group.

Table 2 presents a comparison of the results of the viral 
load suppression between the two groups after the study. 
After accounting for the viral load measurements taken 
after the intervention began, the difference in viral load 
suppression between the two groups (at the end of the 
study) was significant [F (1,79) = 4.3, p = 0.0414]. Based 
on these p-values, we can reject the overall null hypoth-
esis of the equality of the means of viral load suppression 
between the groups.

Table 3 presents a comparison of the difference in the 
adjusted means of the viral load in the intervention and 
control groups after the study. After we accounted for 
viral load at the beginning, the mean viral load for the 
control condition at the end of the study was 516.7 com-
pared to 156.1 for the Konga intervention; thus, there was 
a greater reduction in viral load in the treatment group 
than in the control group.

Table 4 shows the omega-squared values for the overall 
model (0.4525). After adjusting for the viral load before 
the intervention the effect of the Konga intervention 
explains 4% of the variance in viral load suppression at 
the end of the intervention.

Table 1 Sociodemographic characteristics of children and 
caregivers before and after the intervention, N = 82
Variable Control Intervention Total P-values
Median 
age(child)
years
[IQR]

8.9[5,4–11’1] 8.7[6–12] 8.8 [5.5–11.2]

Median 
pre-viral load 
[copies/mL, 
IQR]

12,195[6170–
29,300]

17,400[3600–
73,771]

13,150[3600–
59,200]

Median 
post-viral load 
[copies/mL, 
IQR]

65 [43–200] 20[11–64] 50 [20–125]

Distance to 
the facility, 
n (%)
Living near 
(< 10 km)

29 (78.38) 27(67.50) 56 (72.73) 0.643

Living far 
(> 10 km)

8 (21.62) 13 (32.50) 21 (27.27)

Sex, n (%) 1

Female 19 (46.34) 19 (46.34) 38 (46.34)

Male 22 (53.66) 22 (53.66) 44 (53.66)

Relationship, 
n (%)
Both parents 4 (9.76) 11 (26.83) 15 (18.29) 0.243

Father only 8 (19.51) 6 (14.63) 14 (17.07)

Grandparent 5 (12.20) 7 (17.07) 12 (14,63)

Mother only 19 (46.34) 12 (29.27) 31 (37.80)

Relative 5 (12.20) 5 (12.20) 10 (12.20)

Education 
level (care-
givers), n (%)
None 17 (41.46) 14 (35.00) 31 (38.27) 0.821

Primary 23 (56.10) 25 (62.50) 48 (59.26)

Secondary 1 (2.44) 1 (2.50) 2 (2.47)

Source of 
income care-
giver), n (%)
Petty business 3 (7.32) 1 (2.44) 4 (4.88) 0.616

Employed 0 1 (2.44) 1 (1.22)

Peasant 38 (92.68) 39 (95.12) 77 (93.90)

Opportunis-
tic infection 
(TB), n (%)
No 40 (100) 41 (97.56) 81 (98.78) 0.500

Yes 0 1 (2.44) 1 (1.22)

Pre-adher-
ence Status, 
n (%)
Good 0 1 (2.44) 1 (1.22) 0.500

Poor 41 (100) 40 (97.56) 81 (98.78)

Post-adher-
ence status, 
n (%)
Good 31 (75.61) 40 (97.56) 71 (86.59) 0.007

Poor 10(24.39) 1(2.44) 11(13.41)

Table 2 The fitted model of the difference in viral load 
suppression results between the control and the intervention 
group after the study
Sources Partial SS Df MS F Prob > F
Model 40,620,624 2 20,310,312 34.48 0.0001

Konga 2532703.4 1 2532703.4 4.30

Pre-viral load 38,497,999 1 38,497,999 65.35 0.0414

Residual 46,536,739 79 589072.64 0.0001

Total 87,157,362 81 1076016.8

Table 3 The examination of the difference of the adjusted 
means for the viral load after intervention
Variable Delta-method 95% Confidence interval
Konga Margins Std. error

Control 516.7021 119.8792 278.0885 755.3156

Treat 165.1272 119.8792 -73.48638 403.7408

Table 4 The measure of the effect size of Konga in viral load 
suppression
Source Omega-squared df 90% Confidence 

interval
Model 0.4525433 2 0.3047639 0.5480826

Konga 0.0396098 1 0 0.1360604

Pre-viral load 0.4458052 1 0.3066878 0.547704
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Harm
In the treatment and control groups, there was no evi-
dence of any unintended harm during and after the 
intervention.

Discussion
This Konga model study was Tanzania’s first cluster-ran-
domized clinical control trial study that used the com-
munity as a foundation to address challenges in viral load 
suppression. The existing community of People Living 
with HIV (Konga) enhanced ART adherence for VLS in 
children.

This study showed that community-based interven-
tions (Konga) affect viral load suppression in children. 
The findings indicate that the Konga model improves 
medication adherence and subsequent viral load sup-
pression in children receiving HIV treatment and care. 
The Konga personnel (who are also living with HIV) 
reduce stigma and provide psychosocial support to care-
givers and their corresponding children living with HIV. 
Ibrahim & Sidani [32] reported that community-based 
interventions highlighted the importance of carefully 
designing organization-based HIV prevention interven-
tions in a way that improves their effectiveness and effi-
ciency. Thus, in this study, we carefully designed a Konga 
model of community participation to promote retention 
and adherence to treatment, focusing on home-based fol-
low-up and psychosocial and peer support, similar to the 
recommendation by Mukherjee et al. [26]. Previous stud-
ies have demonstrated that poor adherence and reten-
tion in ART care detract from children living with HIV 
[33–36]. In this intervention, we used Konga to promote 
retention and adherence to ART among children receiv-
ing ART to reduce their viral loads.

Although our study identified only one case of TB, 
the Konga model can increase TB detection during HIV 
assessments. Opportunistic infections, including TB, 
have been shown to hamper VLS in children receiving 
ART [11, 17, 18, 37]. Another study demonstrated that 
ART initiation in children reduced the incidence of TB 
[22]. In the control group, the Konga model conducted 
active home visits to screen children for TB and other 
co-morbidities. Anígilájé et al. reported that screening 
helped to identify early infection and facilitated referral 
to a treatment point [22].

Strength and limitations
Using pre-viral load as a covariate was an excellent way of 
increasing the power of the study. However, the observed 
intervention effect would probably have been more sig-
nificant if the trial had not been conducted in a single 
region to prevent spillover to the control group.

Our analysis was tested using different means before 
and after the study, indicating that the distribution of 

viral load was positively skewed. This may have influ-
enced the results.

Generalizability
Although our trial was a success from a methodological 
and practical standpoint, our results are generalizable. 
As the sample size of 82 was small, extensive analysis was 
impossible. Future randomization should include more 
extensive samples of children receiving Konga, and mea-
surement of clinic travel distances and other clinically 
important covariates that affect external validity need to 
be considered.

Interpretation
The Konga model is effective in viral load suppression in 
children living with HIV and enrolled in care and treat-
ment clinic. The Konga model enhanced adherence by 
addressing ART non-adherence factors among this pop-
ulation throught continuity with adherence counseling, 
psychosocial support, and TB screening at home.

We recommend that the Konga model trial be repli-
cated in other regions to ensure consistency of results; 
after that, it can be enrolled and used elsewhere.

t.

Abbreviations
AIDS  Acquired immunodeficiency syndrome
ANCOVA  Analysis of covariance
ART  Antiretroviral therapy
CI  Confidence interval
CTCs  Care and treatment centers
HIV  Human immunodeficiency virus
IQR  Interquartile range
PLHIV  People living with HIV
TB  Tuberculosis
THIS  Tanzania HIV impact survey
VLS  Viral load suppression

Acknowledgements
The authors appreciate the cooperation of Last Luka Mlaki, Sitta Kidenya, 
Advela Rutatina, and Deogratius Rutatwa. We would like to thank Editage 
(www.editage.com) for English language editing.

Author contributions
The authors contributed in the following ways to the study:  MK, PP, and 
LK: study conception, design, data analysis, and presentation; MK, KK: data 
collection MK: draft manuscript preparation and was the major in drafting the 
manuscript; PP, LK, and NK: manuscript review;  All authors read and approved 
the final manuscript.

Funding
This trial has not received any specific funding from any organization.

Data availability
The datasets generated and/or analyzed during the current study are available 
in the [fig share] repository[ https://doi.org/10.6084/m9.figshare.22141400.
v2 ].

Declarations

Competing interests
The authors declare no competing interests.

http://www.editage.com
http://dx.doi.org/10.6084/m9.figshare.22141400.v2
http://dx.doi.org/10.6084/m9.figshare.22141400.v2


Page 7 of 8Mageda et al. BMC Public Health         (2023) 23:1280 

Ethics approval and consent to participate
The protocol for this study was reviewed and approved on October 18, 2021, 
by the Institutional Ethics Clearance Board of the University of Dodoma 
(reference number MA:84/261/02/”A”), and this trial was performed in 
accordance with the Declaration of Helsinki.The participants (parents or legal 
guardians) provided written informed consent. All data were kept anonymous.

Consent for publication
Not applicable.

Author details
1School of Nursing and Public Health, University of Dodoma, PO Box 395, 
Dodoma, Tanzania
2Simiyu Regional Commissioners Office, Bariadi, Tanzania
3Amref Health Africa, Dar es Salaam, Tanzania
4University of Saskatchewan, Saskatoon, Canada

Received: 10 February 2023 / Accepted: 23 June 2023

References
1. Alimonti JB, Ball TB, Fowke KR. Mechanisms of CD4 + T lymphocyte cell 

death in human immunodeficiency virus infection and AIDS.J Gen Virol. 
2003;84:1649–61.

2. World Health Organization. Consolidated guidelines on the use of antiretro-
viral drugs for treating and preventing HIV infection recommendations for a 
public health approach. 2nd ed., Vol. 2016; 2016.

3. Gona PN, Gona CM, Ballout S, Rao SR, Kimokoti R, Mapoma CC, et al. Burden 
and changes in HIV/AIDS morbidity and mortality in Southern Africa Devel-
opment Community Countries, 1990–2017. BMC Public Health. 2020;20:867.

4. Girum T, Yasin F, Wasie A, Shumbej T, Bekele F, Zeleke B. The effect of the 
“universal test and treat” program on HIV treatment outcomes and patient 
survival among a cohort of adults taking antiretroviral treatment (ART) 
in low-income settings of Gurage zone, South Ethiopia. AIDS Res Ther. 
2020;17:19.

5. Boyd AT, Oboho I, Paulin H, Ali H, Godfrey C, Date A, et al. Addressing 
advanced HIV disease and mortality in global HIV programming. AIDS Res 
Ther. 2020;17:40.

6. World Health Organization. HIV/AIDS fact sheet., November 2020; 2020.
7. Ali JH, Yirtaw TG. Time to viral load suppression and its associated factors 

in cohort of patients taking antiretroviral treatment in East Shewa zone, 
Oromiya, Ethiopia, 2018. BMC Infect Dis. 2019;19:1084.

8. Abrams EJ, Woldesenbet S, Soares SJ, Coovadia A, Black V, Technau KG, et al. 
Despite access to antiretrovirals for prevention and treatment, high mortality 
rates persist among HIV-infected infants and young children. Pediatr Infect 
Dis J. 2017;36:595–601.

9. Anigilaje EA, Aderibigbe SA. Mortality in a cohort of HIV-infected children: 
A 12-month outcome of antiretroviral therapy in Makurdi, Nigeria.Adv Med. 
2018; 2018:6409134.

10. Kakkar FB, Lee T, Hawkes MTD, Brophy J, Lindy S, Singer J, et al. Challenges to 
achieving and maintaining viral suppression among children living with HIV. 
AIDS. 2020;34:687–97.

11. Bulage L, Ssewanyana I, Nankabirwa V, Nsubuga F, Kihembo C, Pande G, et 
al. Factors associated with virological non-suppression among HIV-positive 
patients on antiretroviral therapy in Uganda, August 2014-July 2015. BMC 
Infect Dis. 2017;17:326.

12. Jiamsakul A, Kariminia A, Althoff KN, Cesar C, Cortes CP, Davies MA et al. 
HIV viral load suppression in adults and children receiving antiretroviral 
therapy—results from the IeDEA Collaboration.J Acquir Immune Defic Syndr. 
2017;76:319–29.

13. Teasdale CA, Sogaula N, Yuengling KA, Wang C, Mutiti A, Arpadi S, et al. HIV 
viral suppression and longevity among a cohort of children initiating antiret-
roviral therapy in Eastern Cape, South Africa. J Int AIDS Soc. 2018;21:e25168.

14. Tanzania Commission for AIDS (TACAIDS), ZanzibarAIDS Commission (ZAC). 
Tanzania HIV impact survey (THIS). Dar es Salaam, Tanzania. Final Report; 
December 2018. pp. 2016–7.

15. President’s Emergency Plan for AIDS Relief. Tanzania country operational plan 
COP2017 strategic direction summary, March2., 2017; 2017.

16. President’s Emergency Plan for AIDS Relief. Tanzania country operational plan 
COP2019 strategic direction summary, May10., 2019; 2019.

17. Barnabas RV, Webb EL, Weiss HA, Wasserheit JJ. The role of co-infections in 
HIV epidemic trajectory and positive prevention: a systematic review and 
meta-analysis.AIDS. 2011; 25:1559–73.

18. Martelli G, Antonucci R, Mukurasi A, Zepherine H, Nöstlinger C. Adherence 
to antiretroviral treatment among children and adolescents in Tanzania: 
comparison between pill count and viral load outcomes in a rural context of 
Mwanza region. PLoS ONE. 2019;14:e0214014.

19. Bartelink IH, Savic RM, Dorsey G, Ruel T, Gingrich D, Scherpbier HJ, et al. The 
effect of malnutrition on the pharmacokinetics and virologic outcomes of 
lopinavir, efavirenz and nevirapine in food insecure HIV-infected children in 
Tororo, Uganda. Pediatr Infect Dis J. 2015;34:e63–70PMCID.

20. Muenchhoff M, Healy M, Singh R, Roider J, Groll A, Kindra C, et al. Malnutrition 
in HIV-infected children is an indicator of severe disease with an impaired 
response to antiretroviral therapy. AIDS Res Hum Retroviruses. 2018;34:46–55.

21. Gupta RK, Lucas SB, Fielding KL, Lawn SD. Prevalence of tuberculosis in 
post-mortem studies of HIV-infected adults and children in resource-
limited settings: a systematic review and meta-analysis. AIDS (Lond Engl). 
2015;29:1987–2002.

22. Anígilájé EA, Aderibigbe SA, Adeoti AO, Nweke NO. Tuberculosis, before and 
after anti-retroviral therapy among HIV-infected children in Nigeria: what are 
the risk factors? PLoS ONE. 2016;11:e0156177.

23. Munthali T, Hachizovu S, Washington M. The last stride to 90-90-90: improv-
ing viral suppressionin children (under 16 years) through community-based 
ART in Zambia. Health PressZambia Bull. 2020;4:6–9.

24. Geoffrey F, Shaik N, Brian E, Grimwood A. Improved virological suppres-
sion in children on antiretroviral treatment receiving community-based 
adherence support: a multicentre cohort study from South Africa. AIDS Care. 
2013;26:448–53.

25. Kigen HT, Galgalo T, Githuku J, Odhiambo J, Lowther S, Langat B, et al. Predic-
tors of loss to follow up among HIV-exposed children within the prevention 
of mother to child transmission Cascade, Kericho County, Kenya, 2016. Pan 
Afr Med J. 2018;30:178.

26. United Nations. Program on HIV/AIDS. UNAIDS Case Study/. 2012. 2015. 
Promising practices in community engagement to eliminate new HIV infec-
tions among children by 2015 and keeping their mothers alive.

27. Mukherjee JS, Barry D, Weatherford RD, Desai IK, Farmer PE. Community-
based ART programs: sustaining adherence and follow-up. Curr HIV AIDS Rep. 
2016;13:359–66.

28. Modjarrad K, Vermund SH. Effect of treating co-infections on HIV-1 viral load: 
a systematic review. Lancet Infect Dis. 2010;10:455–63.

29. Wouters E, Van Damme W, van Rensburg D, Masquillier C, Meulemans H. 
Impact of community-based support services on antiretroviral treatment 
programme delivery and outcomes in resource-limited countries: a synthetic 
review. BMC Health Serv Res. 2012;12:194.

30. Mageda K, Katalambula LK, Kapologwe NA, Petrucka P. Effectiveness of a 
community-based intervention (Konga model) to address the factors con-
tributing to viral load suppression among children living with HIV in Tanzania: 
a cluster-randomized clinical trial protocol. Biol Methods Protoc. 2022.

31. Mitchell MN. Stata for the behavioral science, Stata corporation, college sta-
tion. Texas; 2015. p. 77845.

32. Ibrahim S, Sidani S. Community-based HIV prevention intervention in devel-
oping countries: a systematic review. Adv Nurs. 2014;2014: article ID17496.

33. Yihun BA, Kibret GD, Leshargie CT. Incidence and predictors of treatment 
failure among children on first-line antiretroviral therapy in Amhara Region 
Referral Hospitals, northwest Ethiopia 2018: a retrospective study. PLoS ONE. 
2019;14:e0215300.

34. Abreu JC, Vaz SN, Netto EM, Brites C. Virological suppression in children and 
adolescents is not influenced by genotyping but depends on optimal adher-
ence to antiretroviral therapy. Braz J Infect Dis. 2017;21:219–25.

35. Zoufaly A, Fillekes Q, Hammerl R, Nassimi N, Jochum J, Drexler JF, et al. 
Prevalence and determinants of virological failure in HIV-infected children on 
antiretroviral therapy in rural Cameroon: a cross-sectional study. Antivir Ther. 
2013;18:681–90.

36. Gaitho D, Kemunto D, Kinoti F. P166 determinants of viral non-suppression 
among children in an HIV program in Kenya: a cross-sectional study. Sex 
Transm Infect. 2019;95:A128–9.

37. Afrane AKA, Goka BQ, Renner L, Yawson AE, Alhassan Y, Owiafe SN, et al. 
HIV virological non-suppression and its associated factors in children on 
antiretroviral therapy at a major treatment centre in Southern Ghana: a cross-
sectional study. BMC Infect Dis. 2021;21:731.



Page 8 of 8Mageda et al. BMC Public Health         (2023) 23:1280 

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


	Effectiveness of a community-based intervention (Konga model) to address factors contributing to low viral load suppression among children living with HIV in Tanzania: a preliminary, cluster, randomized clinical trial report
	Abstract
	Introduction
	Methods and analysis
	Study area
	Study design and population
	Participants
	Recruitment
	Intervention
	Independent variable


	Outcome measures
	Sample size
	Randomization
	Sequence generation

	Allocation concealment mechanism
	Implementation
	Blinding
	Statistical methods
	Results
	Participants’ Flow
	Baseline data
	Harm

	Discussion
	Strength and limitations
	Generalizability


	Interpretation
	References


