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Abstract

Introduction: Tanzania aims for 95% of persons living with HIV (PLHIV) to know their serostatus by 2023.

Methods: An uncontrolled before-after study design was conducted between March 2018 (pre-intervention phase) and July

2018 (post-intervention phase). A total of 183 participants (males=89; females=94) were recruited for this study. Data were

collected at baseline and at the one-month and three-month follow-ups using a pre-and post-test semi-structured question-

naire. Descriptive data are presented using measures of central tendency and their respective measures of dispersion. No

comparative statistical analysis was performed.

Results: The feasibility and uptake of HIVST was 97.8% (n= 179), as all participants recorded their self-testing process cor-

rectly and tested for HIV using OraQuick HIVST kits. Of the 179 participants, 51.4 % (n=92) were women and 48.6 % (n=

87) were men. First-time testers for HIV were 11.7% (n=21), and 85.7 % (n=18/21) were men. Repeat HIV testing after

HIVST at three-months follow-up was higher among males compared to females (66.7% vs. 43.5%). There was a statistically

significant difference in the mean score changes for the IBM constructs pre- and post-intervention, by gender. For male par-

ticipants, mean score changes were for descriptive norms, perceived control, and self-efficacy (increase of 16.6 to 18.4; 22.4

to 23.6; and 39.4 to 42.8, respectively), but not for injunctive norms (decreases of 22.1 to 19.2). For female participants, the

mean score changes were for descriptive norms, perceived control and self-efficacy (increases of 16.5 to 19.2; 19. 2 to 20.0;

and 38.8 to 42.8 respectively) and not for injunctive norms (decreases of 21.1 to 19.4).
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Conclusions: This study highlighted high feasibility and uptake of HIVST, with the potential to identify first-time testers

and promote repeat HIV testing, especially males. Descriptive norms, perceived control, and self-efficacy were supportive of

the BCI to increase HIVST uptake among hard-to-reach populations in the study setting.
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Introduction

The UNAIDS has declared global targets of 95-95-95, which states that 5 % of people living with HIV are aware of their HIV sta-

tus, 95% of those living with HIV are on antiretroviral treatment (ART), and 95% of those on ART achieve viral suppression by

2030 [1]. To achieve these ambitious global targets, people must know their HIV status through HIV-testing services (HTS). Evi-

dence has shown that HTS is an essential component of HIV control programs and an entry point for HIV care, treatment, and

support services [2]. Early detection, initiation of treatment and care, and introduction of risk-reduction strategies are major bene-

fits associated with HTS [2-6]. Despite these benefits and the wider availability of HTS options and ART for HIV-infected patients,

testing rates remain low in sub-Saharan Africa (SSA) [7]. The low rates of HTS uptake in SSA are inextricably linked to stigma and

discrimination related to HIV-positive results [8-10]. Health system barriers contributing to limited uptake, particularly in clinical

settings, include fear of visibility, lack of confidentiality of HIV-positive test results [8], and a lack of privacy and waiting time to

obtain a test result [11]. Other health system barriers associated with low uptake include a lack of human or technical resources

(i.e., counselors or HIV testing reagents), long queues at HIV testing points, and inconvenient hours of operation [12-14]. Further-

more, there are gender differences in HIV testing uptake in SSA, with more women than men aware of their HIV status. Evidence

shows that the uptake of HIV testing ranges between 1% and 42 % among women, while for men, it ranges between 2 % and 38%

[7]. A similar scenario of sex differences in HIV testing rates has been reported in Tanzania. According to the 2016-2017 Tanzania

HIV Impact Survey (THIS), only 45 % of men and 55 % of women were aware of their HIV status. Of significance, among men liv-

ing with HIV who have been tested for HIV, 86% reported initiation of ART, of whom 84% reported viral suppression [15]. Sever-

al barriers explain men’s reluctance to test for HIV, the key of which is their masculinity ideals, which prevent them from express-

ing emotions in public [16-21]. Moreover, HIV testing is a woman's domain [22, 23], perceived sense of risk related to extramarital

affairs, and the resultant fear of receiving a positive diagnosis and limited time to visit HIV testing points exacerbates men's reluc-

tance to undergo testing for HIV [8, 11, 16, 22-24]. Among women, fear of potential conflicts that may arise following a positive

HIV test, particularly in unstable relationships marked by distrust, may be a barrier to HIV testing [16]. Other barriers to poor up-

take of HIV testing among women include the low perceived risk of being infected with HIV because they trust their male partn-

ers, fear of visibility while visiting a testing center, which is related to sexual promiscuity and assumed HIV-positive status, and abs-

taining  from sex  or  lacking  a  sexual  partner  [11].  Such  barriers  limit  progress  towards  the  UNAIDS 95-95-95  global  targets  by

2030 and call for universal scaling up of HTS [2]. Complementing existing HTS approaches with novel testing methods, such as

HIVST, may overcome or circumvent some of the barriers to HIV testing. [25] Studies from Kenya [26, 27], Malawi [28], Nigeria

[29],  Uganda  [30],  Tanzania  [31,  32],  DRC [33]  and  South  Africa  [34-36],  have  demonstrated  high  acceptability  and  uptake  of

HIVST in SSA [37]. These studies have also shown that HIVST interventions may be effective in increasing the uptake of HIV test-

ing in the general population, among young people, and in key populations [38-42]. In 2012, the US Food and Drug Administra-

tion approved oral HIVST [43], and in 2015, oral HIVST was authorized in Europe [44]. In low-income countries, including Afri-

can countries, regulated HIVST kits are not yet available for the general population [45]. In December 2016, the World Health Or-

ganization (WHO) formally recommended HIVST as an additional option for HTS [25] and to develop and validate HIVST [46,
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47].  Despite  the  existing  WHO  HIVST  guidelines  and  technical  recommendations  that  highlight  the  potential  contribution  of

HIVST to close gaps in universal HIV testing coverage, most SSA countries, including Tanzania, have lagged in the adoption of

HIVST [46, 47]. HIV policymakers, experts, and government stakeholders in many African countries have expressed several con-

cerns, challenges, and criticism related to HIVST [36, 48]. The main concerns against HIVST include potential psychological and

social harm due to lack of face-to-face counseling, risks of inaccurate results, and uncertainty over linkage to care for individuals

with a reactive HIVST test result [36, 48-50]. Since HIVST is a new modality, some of the concerns about HIVST, such as the po-

tential for psychological and social harm, are not found in evidence [50]. In Tanzania, HIVST is recognized as a potential testing

option to increase HIV testing rates in high-risk populations [51]. In addition, the National AIDS Control Programme (NACP) is

preparing HIVST guidelines to assist potential users in accessing HIV care treatment and support, including confirmatory tests,

initiation of ART, and PrEP [23]. As of July 2018, Tanzania's National HIV Testing Guidelines did not allow for HIVST. However,

at the time of writing, plans were underway to change the law to allow the use of HIVST. Further changes are expected in the intro-

duction of HIVST into the national HTS policy, which will be informed by findings from ongoing studies among key populations

in selected regions with high HIV prevalence in the country [51]. At the time of the study, there was no evidence of using theo-

ry-based  behaviour  change  interventions  (BCI)  to  increase  HIVST  uptake  and  linkage  to  HIV  prevention,  care  and  treatment

among hard-to-reach populations in Northern Tanzania. Behaviour change interventions based on theory are recommended to ex-

plain behaviour change determinants. This study examined the effects of descriptive norms, perceived control, and self-efficacy on

change in Female bar workers (FBWs), and Male mountain male porters (MMCPs). The aim was to fill in the knowledge gap and

determine the causal link between BCI constructs and an increase in HIVST uptake and linkage to HIV prevention, care, and treat-

ment. The results of this study will inform HIVST interventionists and HIV policymakers about the most effective BCI constructs

to promote HIVST uptake. In addition, it will enhance the linkage to HIV prevention, care and treatment among hard-to-reach

populations in the study settings.

Methods

Study Setting and Population

The study was conducted in an urban setting in Northern Tanzania with a high HIV prevalence and low uptake of HTS. The Kili-

manjaro  Region  has  a  total  population  of  1.6  million  and  an  average  household  size  of  4.3  [52].  The  study  area  is  located  in  a

tourist circuit, with major national parks and the highest mountain in Africa, Mt. Kilimanjaro. Most tourist hotels and bars are lo-

cated in Northern Tanzania. An HIV prevalence report of eight regions in the country, including two in Northern Tanzania (Kili-

manjaro and Arusha),  witnessed an increase  in prevalence despite  the overall  decline in national  HIV prevalence.  For  example,

HIV prevalence increased from 1.9% in 2007/08 to 3.8 % in 2011/12 in the Kilimanjaro region. The Moshi Municipal Council is of

the seven (7) districts in the Kilimanjaro region of Tanzania. The other six districts are Rombo, Mwanga, Same, Moshi Rural, Hai

and Siha District Councils. The Moshi Municipal Council has an estimated population of 184,292 in 21 wards (i.e., administrative

units) with an average household size of 4.0 [52]. At the time of data collection, 18 facilities were providing HTS. In addition, 21

HIV care and treatment centers (CTC) provide access to antiretroviral therapy (ART), in the study setting [53]. The study popula-

tion comprised Female bar workers (FBWs) and Male mountain climbing porters (MMCPs) from the Kilimanjaro region. It is esti-

mated that 2,000 young women between the ages of 18 and 40 work in more than 600 licensed establishments, with additional FB-

Ws working in unlicensed alcohol-selling venues in the study setting. In the study setting, HIV prevalence among FBWs was pro-

portionally higher (19% to 26%) than that in the general population (5.1%) [15]. The observed high HIV prevalence among FBWs

is associated with HIV-risk behaviors such as excessive alcohol consumption, multiple sexual partnerships, and transactional sexu-

al practices [54, 55]. Although 95 % of FBWs reported ever tested for HIV, 41% of those who have tested have never repeated HIV

testing in the past year [56]. An estimated 17,000 porters working in the tourist industry are predominantly young men (aged be-

tween 18 and 45 years), who are very mobile and face volatile income cycles [57]. According to Lyamuya et al. (2017), the behavior

of MMCPs puts them at risk of HIV infection. These behaviors include unprotected sex, multiple concurrent sexual partnerships,

substance use, alcohol consumption, and marijuana use [58]. Additionally, one-third of MMCPs have never been tested for HIV
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despite engaging in high-risk behaviors for HIV infection [56].

Study Design

An uncontrolled before-after study design was conducted between March 2018 (pre-intervention phase) and July 2018 (post-inter-

vention phase). The before-after study design used a “historical” comparison in the form of the "control group.” This study aimed

to compare changes in values within individuals over time, before the intervention (pre-test), and after the intervention (post-test),

and not between the individual and a comparison group. The same individuals were tested before and after the BCI. Because of the

nature of the before-and-after design, no baseline data on the outcomes of interest were collected. In addition, the study used a

'one-time point' measurement after the intervention. The desired level of confidence interval (CI) at 95%, a significance margin er-

ror (ME) of 5%, and 87.2 % proportion of HIVST uptake were included in the formula as follows:

Where: N = Estimated sample size, Z = Standard Normal deviation of 1.962 corresponding to 95% CI, P=Propor-
tion of the primary outcome under study, and E= Marginal Error at 5% [59]. The final sample size was derived us-

ing the following formula:

The minimum sample size was estimated to be 170, and the anticipated non-response or dropout rate was 10 %, derived from a

previous  study conducted in  the  same setting.  The  final  sample  size  was  170/(1-0.1)= 188  [60].  The  baseline  data  was  collected

from all eligible participants who agreed to participate in the study before the BCI was offered to those who agreed to participate

in the intervention. Participants who participated in the intervention were followed up for 12 weeks (three-months) to measure

the outcomes of interest.

Logic Model for Implementation

A logic  model  (Figure  1)  was  developed to  make explicit  the  theoretically  informed assumptions  about  the  determinants  of  be-

havioral change and how intervention strategies are assumed to affect them. The logic model demonstrates the intended pathways

of behavior change from the intervention strategies through change mechanisms (mediators) and the intended process and impact

outcomes guided by the integrated behavior model of behavior change.

Study Participants

Participants who were 18 years of age or older at the time of enrolment and who self-reported an HIV-negative status and had not

had an HIV test in the past three months or self-reported that their HIV status was unknown were recruited. The recruitment strat-

egy involved invitations delivered by trained peer educators (PEs) to eligible participants to visit the study office within the study

setting for consenting to participate in the study. All eligible participants provided written informed consent to participate in this

study. Participants who provided written consent were sent back to the trained PEs to schedule attendance during the first inter-

vention  session.  Ethical  approval  was  obtained  from  the  Kilimanjaro  Christian  Medical  University  College  Ethics  Committee

(CREC:  884;  dated6/1/2016)  and  the  National  Institute  of  Medical  Research  in  Tanzania  (NIMRlHQIR.8a/Vol.  IX/2454;  dated:

18/4/2017), and the Health Sciences Research Ethics Committee at the University of Cape Town in South Africa (HREC REF:737;

dated:9/11/2016).  The Tanzania Food and Drug Authority (TFDA) approved Oral  HIV kits.  Written informed consent was ob-

tained from all eligible participants. The participants were aware of their voluntary participation and freedom to withdraw at any
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point in the research.

Figure 1: Logic model for the implementation of the IBM behaviour change intervention (Source: Logic model constructed by the author).

Presents a description of the logic model for the implementation of the BCI including the intervention strategies (inputs/resources), proximal

outcomes (IBM constructs), process outcomes (acceptability, feasibility, and fidelity of implementation), and impact outcomes (HIVST up-

take, prevalence of HIV-positive diagnosis, linkage to HIV prevention, care and treatment, and knowledge of HIV testing and HIVST).

Outcomes

Demographics

The  following  demographic  information  was  collected  at  baseline  from  eligible  study  participants  using  a  semi-structured  pa-

per-based questionnaire: sex, age, marital status, level of education, religion, and living arrangement.

Knowledge of HIV Testing and HIVST

Knowledge of HIV testing and HIVST was assessed by asking all participants at baseline about whether they knew a place to test

for HIV, previous HIV testing history, experiences of using HIVST and whether they knew someone who had ever used HIVST.

Feasibility of HIVST

Feasibility refers to the extent to which HIVST are utilized within the study setting. Study staff members assessed the feasibility of

HIVST within 24 to 72 hours of post-testing by reviewing the documentation of the self-testing process. The study staff recorded

the kits used or unused by the participants. They also recorded the participants’ self-test results, as recorded in the interpretation

of the results form, and compared them with the results displayed in the self-test kit. All discrepancies in the interpretation of the

self-test results were discussed between the first author [BN] and the participant and corrected accordingly. In the case of invalid
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self-test results, the first author [BN] offered another self-test kit to the participants to test under supervision.

HIVST Uptake

Participants were asked if they had been tested for HIV using HIVST during the three months follow-up period to assess HIVST

uptake. HIVST uptake was rated using a binary YES/NO response format.

Prevalence of New HIV-Positive Diagnosis

The prevalence of a new HIV-positive diagnosis was the proportion of participants who offered HIV testing that was diagnosed as

HIV-positive.  We assessed the  number  of  new HIV–positives  by  asking all  participants  who had accepted HIVST to  categorize

their test results at a three-month follow-up. The outcome options were coded as follows: 0=test not working, 1=may have HIV,

and 2=does not have HIV.

Linkage to HIV Prevention

Linkage to HIV prevention was the proportion of individuals with negative test results who sought HIV prevention services (e.g.,

voluntary  medical  male  circumcision,  condoms,  contraception)  within  three  months  of  being  offered  HIVST  kits  out  of  all

HIV–negative  participants.

Linkage to HIV Care and Treatment

Linkage to HIV care and treatment was the proportion of individuals with positive test results who underwent a confirmatory HIV

test within three - months of being offered HIVST kits and who were initiated for ART. Linkage to HIV care and treatment was as-

sessed by asking participants who reported HIV-positive results whether they had sought medical care for confirmatory HIV tests

and initiated ART and reviewed HIV care and treatment clinic records.

Integrated Behavioral Model Constructs

The before and after changes in the IBM constructs were assessed at the one-month and three-months follow-ups using a pre-and

post-test  semi-structured  questionnaire.  Participants  rated  their  perceived  norms,  perceived  control,  and  self-efficacy  regarding

HIV.

Procedures

Baseline Survey

A semi-structured paper-based questionnaire for each of the surveys (baseline and three months post-baseline) was distributed to

eligible participants between January and March 2018 and June and July 2018. The Swahili-based questionnaires incorporated four

belief-based IBM constructs  (i.e.,  injunctive norm, descriptive norm, perceived control,  and self-efficacy)  because they are  most

conducive  to  change [62].  The eligibility  criteria  for  participation were  that  participants  must  be  over  18 years  of  age,  have not

been tested for HIV in the past three months before the date of recruitment, or be unaware of their HIV status. Four (males=2; fe-

male=2)  trained research  assistants  (RAs)  with  previous  experience  in  HTS studies  explained the  purpose  and objectives  of  the

study, and if participants were eligible and willing, the RAs provided informed consent. The RAs conducted the surveys, and the

completion of the questionnaires took an average of 45 minutes. The surveys were conducted in a quiet place in the study offices

to ensure privacy and confidentiality. A pilot test was conducted before the baseline survey to assess the validity of the question-

naire.  The questionnaire was piloted to a convenience sample of 10 (males = 5;  females=5) clients attending a stand-alone VCT

center within the study setting for clarity of language, questions, internal consistency, and competency of the four trained RAs. Mi-

nor adjustments (i.e., wording, sequence of questions, and coding) were performed accordingly.
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The IBM Behaviour Change Intervention

The IBM behavior change intervention, Jitambue (the Swahili word for Know your Self), was a multi-component intervention

based on the Integrated Behavior Model (IBM) [63, 64] and Diffusion of Innovation Theory (DIT) [65] for the implementation of

health-related services [66-68]. Findings from systematic reviews and the formative study with key informants, FBWs, and MM-

CPs also informed the development of the IBM behavior change intervention [69-71]. The development of the manual IBM be-

havior change intervention has been described elsewhere [72]. OraQuick is fully WHO pre-qualified and uses oral fluid swabs

from the upper and lower gums that are placed into a pre-filled tube of reagent for 20 min. When used by laypersons in Kenya, the

self-test had a sensitivity of 89.7% and a specificity of 98.0% [27]. The self-test kits with all necessary components packaged in a

pocket-size plastic pouch were procured through a local agent and distributed to participants free of charge. As HIVST is not avail-

able in Tanzania, participants viewed a professionally developed video to introduce the concept of HIVST. The video helped stan-

dardize the information provided to participants and limit interviewer-specific discrepancies in the content and quality of the in-

structions provided. In brief, the video featured an adult African man demonstrating how to use an oral-based HIV test (OraQuick

Advance HIV-I/2; OraSure Technologies, Bethlehem, PA), with all instructions in Swahili, a local language familiar to the partici-

pants.

Participants were allowed to view the video twice and were allowed to ask any questions for clarification. They were subsequently

asked to repeat the demonstration by simulation using a dummy oral HIVST kit. In addition, the participants received an instruc-

tion sheet with pictorials in Swahili and English, adapted from a previous HIVST study in Kenya (S1 Fig). The user instructions

contain images of how to interpret the test window for negative, positive, and invalid results [27].

Since HIVST can only be used for research purposes in Tanzania, the first author [BN] distributed the HIVST kits to all partici-

pants who agreed to test for HIV at the end of session two. According to the manufacturer's recommendations for repeat HIV test-

ing, participants were informed to repeat HIV testing three months after receiving a negative test result. Participants reporting a

preliminary HIV-positive result were informed that they would immediately seek a confirmatory HIV test.

All participants received a large brown envelope to carry their HIVST kits and were asked to return the used or unused kits in per-

son within one–three days (24-72 hours) at the study office. All participants who received the HIVST kits were provided with a mo-

bile phone number to call if they needed help using the HIV self-test kits or with any other assistance related to the study. A partici-

pant who reported a preliminary HIV-positive result received a referral letter to seek confirmatory HIV testing and initiation of

ART at any HIV care and treatment center of their choice within the study setting. All kits were discarded according to the manu-

facturer's  instructions  under  the  supervision  of  the  first  author.  Follow-up survey  In  the  three-month  survey,  participants  were

asked to visit study offices located within the Moshi Municipality. The RAs contacted participants by phone (consent was obtained

to make phone calls to all participants) to make appointments.

Data Analysis

Descriptive Analysis

Data was entered, cleaned, recoded, and analysed using Statistical Package for Social Sciences (SPSS) version 27 (IBM Corp. Re-

leased 2020. IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp). Mean (± standard deviation) were used to

summarize numerical variables conforming to normal distribution, median (Q25-Q75) for non-normal distribution, and frequen-

cy (percentage) was used to summarize categorical variables.
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Figure 2: The process and timelines of the before after study design.

Presents the process and timelines of the before and after study design including recruitment to post intervention follow-up.

If  the  RAs  failed  to  contact  a  participant  in  three  consecutive  calls,  they  were  declared  lost  to  follow–up.  The  RAs  recorded  all

changes in HIV-testing intentions, plans, and actual testing during the intervention. Reasons for refusal were carefully document-

ed, along with HIVST experiences and unsuccessful follow-up. Figure 2 shows the process and timelines of the before-after study

design.

Bivariate Analysis

An internal reliability test was performed for the items assessing IBM constructs with a cut-off point of Cronbach’s alpha coeffi-

cient value of 0.6 or higher as satisfactory [73]. A paired sample t-test was used to calculate mean scores per IBM constructs to as-

sess whether the pre-test and post-test mean differences were statistically different from each other. During the analysis, a reversed

Likert scale was used to score the responses with 1 point = neutral and 5 points = strongly agree. Eight (8) items assessed the per-
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ceived norms (injunctive) construct, with a total score ranging from 8 to 40. A higher score is considered supportive of the BCI.

The reliability scale was Cronbach’s alpha = .61.

Four (4) items assessed the perceived norms (descriptive) construct, with total scores ranging from 4 to 20. A higher score was con-

sidered supportive of the BCI. The alpha coefficient value = .72. Seven (7) items assessed the personal agency (perceived control)

construct, with a total score ranging from 7 to 35. A higher score was considered supportive of the BCI. The alpha coefficient value

= .71.

Ten (10) items assessed the personal agency (self-efficacy) construct, with a total score ranging from 10 to 50. A higher score on

the personal agency (self-efficacy) construct was considered supportive of the BCI. The alpha coefficient value = .81. See Table S1.

Principal Component Analysis

Principal component analysis (PCA) was performed to identify the sub-groups of IBM items forming subscales. Before performing

PCA, we assessed the suitability of the data. The correlation coefficient was set at a cutoff point of .3 or above. Kaiser-Meyer-Oklin

value was used to assess sampling adequacy at a cut-off point of 0.6 [74, 75], while Bartlett's, [76] test of sphericity supported the

factorability of the correlation matrix. Additionally, Carell’s scree test [77] and Eingen value of over 1.0 was set for the amount of

the total variance explained by a factor. Furthermore, the varimax method was used to minimize the number of variables with high

loadings on each factor. The 32 items of the IBM constructs were subjected to exploratory PCA. Before conducting PCA, the suita-

bility of the data for factor analysis was assessed. Inspection of the correlation matrix for IBM constructs revealed the presence of

many coefficients of .3 and above. The Kaiser-Meyer-Oklin value was .744, exceeding the cut–off point of .6, and Bartlett's Test of

Sphericity  was  statistically  significant  (p< 0.001).  Given the  sufficiency of  the  sample  and Kaiser’s  criteria,  all  32  items were  re-

tained in the final analysis. Using Catell’s scree test, nine components above the breaking point on the scree plots of the IBM con-

structs were retained for further analysis.

Further  analysis  using  Varimox  method  revealed  strong  loading  of  the  9  components  with  eigenvalues  exceeding  1,  explaining

3.02 %, 2.91 % 2.77 %, 2.40 %, 2.15 %, 2.02 %, 1.98 %, 1.63 %, and 1.48 % These nine components accounted for 73.3 % of the

variance. The nine items included injunctive norms (two items), descriptive norms (two items), and self-efficacy (five items). The

internal reliability of the items was indicated by Cronbach's alpha coefficients of 0.767. Table S 2 shows the factor loadings after ro-

tation.

Results

Recruitment Rate and Retention

Two hundred and twenty-four (n=224) participants (n=110 MMCPs; n=114 FBWs) were sampled and invited to participate; 183

(n= 89 MMCPs; n= 94 FBWs) consented and were enrolled in the study. This was a recruitment rate of 82.1%. Those who did not

meet the inclusion criteria comprised 21 MMCPs and 20 FBWs. Three (3) participants declined to participate in BCI after complet-

ing the baseline survey. The reasons mentioned for refusal to participate were lack of time, perceived inaccuracy of the HIVST test,

and fear of positive HIV test results. Of the 89 MMCPs, only 1 refused to participate. The remaining 88 MMCPs attended both ses-

sions. Of the 94 FBWs, only 2 refused to participate. The proportion of enrolled participants who completed the assessment at the

three  months  follow-up,  with a  60% retention rate,  was  considered the benchmark for  retention.  Overall,  the  retention at  three

months follow-up was 99.5% (MMCPs = 99%; FBWs = 100%). See Figure 3
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Figure 3: Participant’s flow chart (Source: designed by the 1st author)

Presents participant’s flow chart from recruitment to completed 3 months follow-up assessment by gender.

Knowledge of HIV Testing and HIVST

The overall knowledge of HIV testing of participants was high, with 98.9 % of women knew where to test for HIV. The history of

those who had been previously tested for HIV differed significantly between women and men (p< 0.001). More women than men

(96.8% vs. 79.8%) were tested for HIV during their lifetime. Nearly, two-thirds (65. 2 %), of men reported HIV testing in the past 3

months. As expected, very low proportions of both female (8.5%) and male (3.4%) participants had ever used HIVST. Finally, 38.3

% of female participants knew someone who had self-tested for HIV (see Table 1).

Table 1: Baseline characteristics, knowledge of HIV testing and HIVST of respondents (n=183).

Variables Females Males P-value

N=94 (51.4%) N=89 (48.6%)

Age of participants (Mean ± SD, years) 31±7.8 33±7.1 0.146

Never married 49 (52.1) 30 (33.7) <0.001

Had primary education 40 (42.6) 42 (47.2) 0.443

Christian 71 (75.5) 58 (65.2) 0.124

Live with husband/wife 18 (19.1) 37 (41.6) 0.001

Living alone 55(58.5) 38(42.7) 0.001

Knowledge of HIV testing and HIVST

Knows the place to get tested for HIV 93(98.9) 81(91) 0.013

Ever been tested for HIV 91 (96.8) 71 (79.8) 0.001

Recent HIV testing

Within the past 3 months 54(57.6) 58(65.2) 0.077

Within the past 1 year 40(42.4) 31(34.8%) 0.081
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Ever used HIVST before (Yes) 8 (8.5) 3 (3.4) 0.144

Knows someone who has ever self-tested 36(38.3) 26(29.2) 0.194

Use of Family planning (for women only) 55(58.5) N/A N/A

Male circumcision (for men only) N/A 89(100%) N/A

Baseline Characteristics of Respondents

Table 1 shows the baseline characteristics of the study participants. At baseline, 183 participants (MMCPs =89; FBWs = 94) partici-

pated in this study, with a response rate of 97.3%. The mean age of the women was 31 years [SD = 7.8]. The mean age of the men

was 33 years [SD = 7.1]. Of the 183 participants, half (51.4%, n= 94) were females. Almost half of the women (n=40/94; 42.6%) had

primary education, 75.5 % of women were Christians, 52.1% of women (n=49/94) were single, and 58.5 % of women were living

alone (Table 1).

Feasibility of HIVST

The feasibility of HIVST was assessed within 24–72 hours post-testing. The majority of participants (98.9%; n= 179) of both the

FBWs and MMCPs recorded their  self-testing process correctly.  All  results  were confirmed upon inspection of  the test  kits  and

documentation of the interpretation of the results. Two participants (1= male; 1= female) reported invalid results. The reason for

the invalid test results was that the participants did not collect oral fluid before immersing the collection device in the reagent. Re-

peated tests were performed under supervision, and the results were negative. Apart from the two participants who reported in-

valid test results, the remaining participants self-tested without supervision.

HIVST Uptake

Of the 183 participants recruited in the study, the majority (97.8%, n=179) participated in the BCI and tested for HIV using the

OraQuick HIVST kits. Of the 179 participants, 51.4 % (n=92) were women, and 21 (11.7 %) had never previously been tested for

HIV. Of the 21 first-time testers, 18 (85.7%) were men. The majority (91.3 %) of women reported self-testing the same day they re-

ceived the self-test kits. Two (1.1 %) participants (1 male and female respectively) reported reactive test results. The majority (98.9

%) of participants reported HIV-negative test results when returning the test kits within three days (24 to 72 hours) of receiving

the  kits.  At  the  three-months  follow-up,  the  two participants  with  a  positive  HIVST test  result  reported  that  they  had  visited  a

health facility for confirmatory HIV testing and ART initiation within 2 weeks post-self-testing. Furthermore, at the three-months

follow-up, nearly, one-third (29.3 %, n= 27/94) of women who reported not using any type of family planning (FP) at baseline re-

ported that they had visited family planning clinics. Two-thirds (66.7%) of men who received negative results reported repeat HIV

testing (using conventional HTS) three months post-HIVST (Table 2).

Table 2: HIVST uptake (N= 179).

Females Males P-value

Variable N=94 (51.4%) N=89 (48.6%)

Participated in HIVST intervention: (n=183)

Yes 92(97.9) 87(97.8) 0.956

No 2(2.1) 2(2.2)

The time before performing HIVST: (n=179)

Same day 84(91.3) 69(79.3) 0.059

24 hours 5(5.4) 16(18.4)
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More than 24 hours 3(3.3) 2(2.3)

HIVST results: (n= 179)

Reactive 1(1.1) 1(1.1) 0.818

Negative 91(98.9) 86(98.9)

Interpretation of results: (n=179)

Correct interpretation 91(98.9) 86(98.9) 0.391

Incorrect interpretation 1(1.1) 1(1.1)

Type of HIVST: (n=179)

Supervised 1(1.1) 1(1.1) 0.503

Unsupervised 91(98.9) 86(98.9)

Action taken after HIVST (n= 179)

Went for confirmatory test/started ART 1(1.1) 1(1.1) 0.771

Started family planning 27(29.3) 0(0.0)

Repeat HIV testing after 3 months of HIVST 40(43.5) 58(66.7)

Done nothing after HIVST 24(26.1) 28(32.2)

Presents selected factors associated with HIVST uptake by gender among 179 participants. The findings are presented as proportions and P--

value. Totals are by column.

Comparison of IBM Constructs Before and After the Intervention

Table 3 describes the IBM construct scores before and after BCI for perceived norms (injunctive and descriptive norms), perceived

control,  and self-efficacy.  IBM constructs  before  and after  BCI  by  gender.  Pre-  and post-test  scores  differed  significantly  for  all

measures (p < 0.001). For both male and female participants, there was a significant increase in three of the four IBM construct

scores supportive of the BCI. For male participants, significant mean score increase was observed in descriptive norms, perceived

control, and self-efficacy i.e., 16.6 to 18.4; 22.4 to 23.6; and 39.4 to 42.8, respectively), but not for injunctive norms (decreases of

22.1 to 19.2). For female participants, similar pattern was observed i.e., descriptive norms, perceived control and self-efficacy (16.5

to 19.2; 19. 2 to 20.0; and 38.8 to 42.8 respectively) and not for injunctive norms (decreases of 21.1 to 19.4).

Table 3: IBM constructs scores before and after intervention by gender (n=179)

IBM
constructs Male Female

Baseline(Mean
± SD)

Follow-up(Mean
± SD) P-value Baseline(Mean

± SD)
Follow-up(Mean

± SD) P-value

Injunctive
norms score 22.1± 3.0 19.2± 1.6 <. 0001 21.1 ± 3.4 19.4 ± 2.3 <. 0001

Descriptive
norms score 16.6± 3.1 18.4±2.8 <. 0001 16.5 ± 2.3 19.2 ± 2.4 <. 0001

Perceived
control score 22.4 ±5.7 23.6 ±5.4 <. 0001 19.2 ± 4.5 20.0 ± 5.1 .02

Self-efficacy
score 39. 4 ± 3.8 42.8 ±3.1 <. 0001 38.8 ± 5.1 42.8 ± 5.4 <. 0001
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Presents IBM constructs score for injunctive norms, descriptive norms, and self-efficacy by gender at baseline and follow-up among 179 parti-

cipants. The scores are presented as mean, standard deviation and P-value.

Discussion

This study used a before-after study design aimed at assessing the impact of a theory-based BCI to increase HIVST uptake and link-

age to HIV prevention, care, and treatment among FBWs and MMCPs in Northern Tanzania.

Knowledge of HIV Testing and HIVST

At baseline,  the participants  demonstrated high HIV and AIDS awareness  and knowledge,  including HIV testing.  Most  partici-

pants were aware of HIV and AIDS, routes of HIV transmission, and the efficacy of condoms in HIV prevention and antiretroviral

therapy (ART). Furthermore, most participants knew places in their vicinity where they could test for HIV. This observation is in

line with studies conducted in other settings in Tanzania that demonstrated a high level of HIV and AIDS awareness and knowl-

edge [15, 78]. However, this observation is contrary to a study among adolescents in rural Mozambique, which observed limited

knowledge of HIV transmission [79]. In contrast, most participants in this study were unaware of HIVST before the survey. This is

not a surprising finding because HIVST is regarded as a ‘new’ technology for HTS and corroborates similar results from SSA [22,

23, 33, 34, 79].

Feasibility of HIVST

The feasibility of HIVST was high, with the majority of participants correctly documenting their self-testing processes. Additional-

ly, two invalid test results were documented in this study. This observation is in line with findings from other settings, where in-

valid test results are a common problem of HIVST with the variability of rates between settings and populations [79-81]. In the cur-

rent study, the reason for the invalid test results was related to errors in sample collection, which has been documented in other

studies as a reason for invalid HIVST results [80, 82]. This observation suggests the need for adequate supportive materials and re-

sources accompanying the distribution of self-test kits, which will improve participants’ skills and confidence in the use of the kits

[83].

HIVST Uptake

The study findings demonstrated a high HIVST uptake among the targeted populations in this setting. This finding concurs with

studies  on HIVST uptake  in  different  settings  [37,  84-87].  This  observation could  be  explained by  the  fact  that  the  participants

were offered HIV using OraQuick HIVST kits. Existing evidence from other studies from SSA suggests that the majority of partici-

pants preferred oral HIVST compared to blood-based tests because it is easy to use and less invasive due to the absence of a finger

prick [88-90]. The HIV-positive results reported by participants from the HIVST were low and do not support the idea that MM-

CPs and FBWs are at particularly high risk for HIV infection. An explanation could be that all eligible participants who knew they

were HIV-positive were excluded from this study. The rationale for excluding known HIV-positive participants was to avoid over-

estimation of new HIV-positive diagnoses [91, 92]. An alternative explanation could be that MMCPs and FBWs who are at higher

risk are even harder to reach. Our study was able to reach people who had never been tested for HIV before and concurs with find-

ings, which reported that HIVST could identify and reach first-time testers because it provides an opportunity for individuals to

test for HIV. The first-time testers in this study were excited to test for HIV for the first time in their lifetime through HIVST. Th-

ese findings indicate the potential of HIVST to reach first-time testers and may be beneficial for hard-to-reach populations who

have never been tested for HIV before [37, 42, 93]. All participants in the current study found that the oral HIVST kits were very

easy to use, in the privacy of their place of preference and convenient time. This observation concurs with findings reported from

HIVST studies conducted in other settings [88-90]. In this study, the few participants who refused to participate in the interven-

tion mentioned perceived inaccuracy of the oral HIVST kits, fear of a positive test result and inability to perform HIVST alone as
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reasons for refusal to participate. Similar concerns have been reported from HIVST studies and underline the importance of ad-

dressing such impediments for HIVST uptake [20, 89, 96-98].

Linkage to HIV Prevention, Care and Treatment

Participants who reported a negative HIV self-test were offered information about HIV prevention services, including Voluntary

Medical Male Circumcision (VMMC), and family planning. Voluntary Medical Male Circumcision (VMMC) was self-reported by

all male participants at baseline survey. This was not a surprising finding because of an ongoing campaign in Tanzania to promote

VMMC since 2010 [94]. Almost one-third of female participants who did not use any type of family planning at baseline visited a

family planning clinic post-intervention. The provision of preventive materials and support by peer educators may have facilitated

women family planning-seeking behaviour in this study setting.

In this  study,  a  link between care  and ART initiation following a  positive  HIVST result  was  reported.  At  the  three-months  fol-

low-up, two participants who received HIV-positive results reported visiting a health facility for confirmatory HIV testing and ini-

tiated ART within 2 weeks post-HIV self-testing.  This result  should be interpreted with caution because the current study lacks

baseline data on the linkage between HIV care and treatment for comparison among the target  population in the study setting.

Our study findings reported that more than half of the participants went to a health facility for a repeat HIV test 3 months after re-

ceiving a negative HIV self-test. This is in line with Tanzania's national HIV testing algorithm [95], and the finding suggests that

an HIVST intervention such as the current study may encourage repeat HIV testing among hard-to-reach populations, such as FB-

Ws and MMCPs.

Before and After Changes of the IBM Constructs

The study findings indicated increased scores of descriptive norms, perceived control and self-efficacy for female and male partici-

pants, with a statistically significant difference between pre-test and post-test. This coincides with other multiple intervention clin-

ics and community-based studies and meta-analyses, showing self-efficacy is an important construct that affects the likelihood of

performing the intended behaviour [62, 63, 99-101]. This observation suggests the importance of a sense of confidence over-so-

cial-psychological barriers to use HIVST. In the HIV testing context, self-efficacy might have a significant influence on the way the

target population confronts HIV/AIDS-related stressors. According to IBM, both injunctive and descriptive norms are important

constructs of social influence in social identity and might influence the uptake of recommended behaviour such as HIVST [62, 63,

99, 100]. However, in this study, the injunctive norms scores decreased for both male and female participants post-test, suggesting

that  the  intervention  failed  to  change  the  injunctive  norms  compared  to  the  remaining  four  IBM  constructs.  According  to

Baranowski (2002), the injunctive norm is an individual's belief about the extent to which other people who are important to them

think they should or should not perform a particular behaviour [63]. However, given the nature of HIVST, which provides autono-

my and perceived self-control of the individual's ownership of testing for HIV, participants might find injunctive norms as less sig-

nificant in their decision-making process. An alternative explanation for this observation could be due to methodological limita-

tions during the design of the intervention. In addition, maybe the key normative beliefs included in the intervention were insuffi-

cient to bring about the anticipated change. From a theoretical perspective, Fishbein and Cappella [102], argue that not all beliefs

are equally susceptible to direct change and may also vary across population subgroups, which could be an alternative explanation.

Future BCI using the IBM constructs should consider how best to change injunctive norms.

Limitations

Several limitations need to be considered when interpreting the findings of this study. First, we used a before-after study design in-

stead of a clinical trial to evaluate the impact of the BCI. Potential limitations of this study design include lack of a comparison or

control group, inability to establish a causal-effect relationship between exposure and the outcome, inability to account temporal

changes independent of the intervention and regression to mean. Despite these potential limitations, the study design was found
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feasible for the evaluation of the intervention due to low cost, convenience and simplicity compared to an RCT. Second, the find-

ings of this study may have limited generalizability to the general population of young people in Tanzania. Third, the results are

based on participants’ self-reports. In responding to sensitive topics such as HIV testing, participants may have over-reported or

under-reported their HIV testing behaviours. This may introduce social desirability bias, which is very common with self-report-

ing. Another limitation is that participants’ report of the use of the HIVST kits may be subject to social desirability bias. For exam-

ple, participants may want to report that they used the HIVST kit when they did not. To reduce this bias, participants were asked

to return the HIVST kits, either used or unused, within three days (24 to 72 hours) after receiving the kits, in order to ascertain the

actual use of the HIVST kits. Moreover, this study was limited to using oral-fluid based self-tests kits. Further studies are warrant-

ed to also understand preferences for whole blood-based self-tests in this population and setting.

Conclusions

This study highlighted high feasibility and HIVST uptake, with the potential to identify first-time testers and promote repeat HIV

testing, especially males. Descriptive norms, perceived control, and self-efficacy were supportive of the BCI to increase HIVST up-

take among hard-to-reach populations in the study setting.
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