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Abstract
Background: Acceptance and use of HIV Testing and Counselling (HTC) services of Tuberculosis(TB)
suspected patients is low, which limit the opportunities of detecting those in need of HIV treatment and
care. This study aimed to assess the psychosocial beliefs related to intention to use HTC services among
TB suspected patients and the relevance of these beliefs for behaviour change intervention in Sudan.

Methods: TB suspected patients (N= 383) completed a cross-sectional questionnaire from �ve separate
TB facilities. The questionnaire was based on the Reasoned Action Approach (RAA) model. Eligibility
criteria included attending Tuberculosis Management Units (TBMUs) in Kassala State as suspected TB
patients and aged 18-64 years. A Con�dence Interval Based Estimation of Relevance (CIBER) analysis
approach was employed to investigate the effects of beliefs on the intention to use HTC services and to
establish their relevance regarding interventions.

Result: The CIBER results showed the beliefs included in the study accounted for 59% to 70% of the
variance in intention to use HTC services. The participants' beliefs "My friends think I have to use HTC
services" is highly relevant for behaviour change interventions because it had a relatively low average
score and is strongly associated with intention to use HTC services. The belief " If I would fear to be
stigmatized if I get HIV positive result " on average had a relatively high score. It was negatively
associated with intention to use HTC services, so it is highly relevant for intervention development. The "
Health care providers will keep my HIV test result con�dential " belief was positively associated with
intention to use HTC services with an average score on the middle at the scale and needs reinforcement
in interventions. The mean score of the belief " I could have the cost to reach HTC services " was in the
middle of the scale but it was not associated with intention and therefore is not a variable to be targeted
for interventions.   

Conclusion:

The study revealed that the relevance of salient beliefs of intention to use HTC services varies among TB
suspected patients. It is essential to develop interventions to enhance the intention to use HTC services
based on beliefs (sub-determinants) that are most relevant.  

Background
Human Immunode�ciency Virus (HIV) is considered a common cause of morbidity and mortality among
individuals infected with tuberculosis (TB)(1, 2). Globally in 2018, it was estimated that81 million TB
cases are attributable to HIV infection, and it accounted for 251 thousands of TB deaths(3).In Sudan
where TB is an endemic disease, the estimated prevalence of TB was 59/100,000 (TB survey, 2014) with
a co-infection rate of 2.3 per 100,000 people in 2019 (4), in contrast to a consistent low HIV prevalence
below 1% among the general population (5). The death rate among Sudanese TB co infected cases
increased by 29% between 2018 (6) and 2019(3). Without an early diagnosis of HIV infections among
this group, the death of co infected patients cannot be reduced.
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To facilitate early detection of TB-HIV infected patients, the World Health Organization(WHO)
recommends provider-initiated HIV testing and counselling (PITC) for diagnosed and suspected TB
patients(7, 8). According to these recommendations, healthcare providers offer HIV testing to patients
attending TB health facilities as a standard part of their medical care, with the right to refuse if they do
not want to be tested(9). The TB suspect is any patient who presents with symptoms suggestive of TB
(i.e., productive cough for two weeks or more, fever) (10, 11).

Prevalence of HIV infection appears to be quite high among TB suspected patients. For instance, in an
Ugandanian study among TB suspected patients, an HIV prevalence of 42% was reported(12). Also, a
study from Kenya found a prevalence of of63% among TB suspected patients (13). Although evidence
had shown that HIV testing among TB suspects is acceptable when offered(13, 14), most TB suspected
patients are not tested for HIV(13). Consequently, a large proportion of the TB suspects remains unaware
of their HIV status.

In Sudan, Tuberculosis Management Units (TBMUs) which are distributed across the country, serve as a
referral point for patients with TB suggestive symptoms. The TBMUs provide diagnosis services for all TB
suspects and case management for those who receive a TB diagnosis(10). Since 2009, most of these
facilities offer HIV testing service to their clients (15) and link HIV infected patients to HIV treatment and
care facilities. Despite the quite high number of TB suspected patients attending TBMUs, which exceeds
thirty thousand, testing has been limited only to TB patients rather than all TB suspects. However, there
are no data on the acceptance rates of HIV testing among Sudanese TB suspected patients.

To increases HIV testing rates among TB suspected patients, it is required to understand the factors that
may in�uence suspected patients' decision to test or not to test for HIV at their initial contact with
TBMUs. Some evidence has highlighted the importance of psychological factors on HIV-testing
behaviour(16). They included perception of HIV infection risk(17–20), fear of Acquired Immune
De�ciency Syndrome (AIDS)-related stigma (21, 22), social support from family and friends(23–25),
con�dentiality concerns(26, 27), perceived susceptibility(25), and attitude towards HIV-testing(28, 29), as
well as perceived behavioural control and intention to test (29, 30). Also, HIV-related knowledge may
in�uence HIV testing behaviour (31, 32).

Psychological theories have shown to be useful in interpreting and predicting many health behaviours(33,
34), including HIV testing behaviour(29, 30). Also, they provide a base to develop effective interventions
to increase the use of HIV testing(35, 36).

Many of these theories, including the Reasoned Action Approach (RAA)(37), propose that intention is the
most proximal determinant of performing a particular behaviour(37, 38). The intention is predicted by
other factors, including attitude, which is about evaluating the bene�ts of performing the behaviour (39),
subjective norms, or the social pressure on the person to do or not to do the behaviour, and perception of
control over doing the behaviour(40, 41). The attitude, subjective norms and perceived behavioural
control are a function of behavioural beliefs, normative beliefs, and control beliefs, respectively (40, 42–
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44). Also, the RAA-model can include other factors which may in�uence engaging in behaviour such as
HIV risk perception and past experiences(45).

There is a lack of information on psychosocial (sub-) determinants of HIV testing behaviour among
suspected TB patients in Sudan. This study employed the RAA-model to explore the psychosocial beliefs
regarding HIV-testing intention and to assess their relevance for future behaviour change interventions for
TB suspected patients in Kassala State, Sudan.

Methods
The study is reported along with the STROBE Statement for reporting observational studies(46).

Study design and settings
A cross-sectional survey was conducted among TB suspects in Kassala State, which is one of the 18
states of Sudan. It is located in the Eastern part of the country, extended over an area of 42,282
kilometres divided into 11 localities. The total estimated population in 2018 was 2.5 million and
consisted of multi-ethnic communities. At least 70% of the state's population is living in rural areas, and
the TB disease is endemic in the state. There are 22 TBMUs that receive all TB suggestive cases in the
state who require sputum smear microscopic examination for Mycobacterium bacilli(47) and TB
treatment.

The ethical approval for the study was obtained from the Research Ethics Committee in the Kassala State
Ministry of Health. Also, selected study sites provided permission to access participants' information.

Data Collection And Participants
Trained data collectors gathered the study-related data using a structured questionnaire. The
questionnaire was formulated in line with the RAA-model, previous studies(48–52) and results of an
elicitation study(53). The elicitation study included 20 participants from the study population, and they
were asked to list the advantages, disadvantages, the people who would approve or disapprove of testing,
and the possible factors that might facilitate or impede their HIV testing in the next three months.
Seventeen beliefs were included in the questionnaire.

The study was carried out from July 2017 to February 2018 in �ve randomly selected TBMUs. Eligibility
criteria were TB suspects referred to TBMUs for TB diagnosis and who were aged 18 years and above.
The survey instrument was piloted before the start of the study.

An in-site systematic sampling approach(54) was employed to recruit potential participants. Potential
participants were randomly chosen from the clinic registers. Any participant that refused to participate
was replaced by the immediate next one until reaching the required sample size. Data collectors informed
participants about the study objectives and data con�dentiality before they were enrolled in the study. All
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participants provided informed consent before they were asked to answer the questionnaire in a private
room.

Variables And Measurements
In this study, the outcome variable was the intention to use HTC services in TBMUs in Kassala State in
the next three months. The explanatory variables were behavioural beliefs, normative beliefs, control
beliefs, risk perception regarding HIV testing in the same context and time. Also, past exposure to HIV
testing information was measured.

Sociodemographic characteristics were assessed by six questions on age, gender, residence, marital
status, level of education, and working status. Five structured questions about HIV and HTC related-
knowledge were used to determine the level of knowledge among the participants. The response options
for each question were yes, no, and I don't know. The answers were coded as 1 for 'yes' and 0 for 'no' or
'don't know'.

The intention to use HTC services was measured by three items which were: I intent, I expect, and I want
to use HTC services in the next three months and were measured on a 7–point scale. The higher score
indicated a more positive intention.

The behavioural beliefs were measured by asking the participants to rate �ve statements regarding using
HTC services in the next three months. The statements were: "I will Know my HIV status", "Facilitates my
treatment if I have positive test result", "I could prevent infecting my family from HIV infection", "I would
feel worries about HIV test result", and "I would have information about HIV infection". The participants
replied on a seven-point Likert scale ranging from 1(unlikely) to 7, likely). The normative beliefs were
evaluated by asking the respondents to indicate the extent to which their friends, doctor, partner, and
parent thought they should use HTC services in the next three months. The participants answered on a
seven-point Likert scale (with disagree (1) and agree (7) as anchors).

The control beliefs, assessed by �ve items: "Health care providers will keep my HIV test result
con�dential", "I would fear to be stigmatized if I get HIV positive result", "I would fear losing my partner if I
infected with HIV infection", "I would �nd it di�cult to disclose my HIV positive result to others", and "I
could have the cost to reach HTC services". Responses were on a seven-point unipolar (unlikely (1) -likely
(7)) scale.

Two items assessed the perceived HIV risk: "I think I myself may be infected with HIV infection", and "I
think my partner may be infected with HIV infection" scored on a seven points (disagree(1)-agree(7))
scale.

Previous exposure to HIV testing information was measured by one item:" In the last year I had experience
with HTC services" In the last year I had experience with HTC services", responses ranged from disagree
(1) to agree (7).
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Results
In total, 383 of TB suspected patients attending TBMUs in Kassala took part in this study of whom �fty-
eight percent were male, and 42% were female. The sociodemographic characteristics of the participants
are shown in Table 1. The participants mean age was 41.2 (SD = 11.6) years. Men and women in the age
group 44 to 49 and 50 to 54 represented 33% of the participants. Less than 9% were from the age group
55 years and more. Of the participants, 44.1% were married. Thirty-seven percent of the respondents were
illiterate, 39% had primary education, and 23% had secondary or higher education. Fifty-three percent of
the participants reported they were non-working. The participants were from Kassala Locality (29.5%),
New Halfa Locality (27.4%), Khashm Elgriba locality (24.5%), and WadElheliw Locality (18.5%). The mean

Social desirability bias is a potential problem in a self-reported questionnaire, particularly when
examining a sensitive behaviour(55). To reduce the impact of the social desirability bias, we used well-
trained data collectors and each participant was assured about the con�dentiality of the information he
would provide. Participants were asked to sit in a private room to complete the questionnaire.

Sample Size
The sample size for the study was planned for correlation analysis, with a 95% con�dence interval (56).
For a correlation of .05 with 95% con�dence interval width of .10, the required sample size was 383
participants.

Analysis
For descriptive statistics, frequencies and proportions were computed for the sociodemographic
variables. Averages were calculated for age and knowledge about HTC and HIV

A Con�dence Interval Based Estimation of Relevance (CIBER) analytical approach was used to assess
whether beliefs were relevant to the dependent variable in terms of intervention development(57). The
CIBER is a useful approach that helps in visualizing a univariate distribution of each sub-determinant,
their association with the outcome variable and con�dence interval of both in one plot. It uses a diamond
shape with �lls colour. The left-hand panel diamonds represent each sub-determinants' mean and its
99.99% con�dence interval. The diamond �ll colour provides more information about the item means:
redder colour stands for lower means, blue colour for middle scale means and green colour for a higher
item means. The right-hand diamonds are indicative of the association with a 95% con�dence interval.
The diamonds �ll colours indicate association strength and direction: the redder colour of the diamond
indicates a stronger and more negative association, greyer colour shows a weaker association and
greener colour indicates a strong and more positive association. Also, the CIBER provides the con�dence
interval of the explained variance (R2) in the outcome variable based on sub-determinants (beliefs) that
were included in the analysis. Data analyses were conducted using R version 3.6.1(58) and Statistical
Package for Social Sciences (SPSS) version 21 for analysis.
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score of �ve questions on knowledge about HIV and HTC services was 3.2 (SD = 1.2) with 231 (60.3%) of
the participants having scored equal or above the mean.

Figure 1 shows the output of the CIBER analysis. The statements in the left were used to assess the
beliefs (sub-determinants) each statement anchors are displayed on both sides of the left-hand panel.
The Diamonds in the left-hand panel represent the mean of beliefs regarding HIV testing within a 99.99%
con�dence interval. Diamonds in the right-hand panel show the association of those beliefs with the
intention to use HTC services with a 95% con�dence interval, as mentioned earlier.

All beliefs included in the study explained between 59–70% of the variance in the intention to use HTC
services among suspected TB patients.

The result shows that the items" If I use HTC services I will Know my HIV status ", and " I could prevent
infecting my family from HIV infection" have a positive association with the intention to use HTC
services. Still, their scores are in the middle of the scale. The item " My using HTC services facilitates my
treatment if I have positive test result " is positively associated with intention and its mean score is in the
middle of the scale. The belief"If I use HTC services, I would feel worries about HIV test result", this belief
is negatively associated with intention and scores around the middle of the scale.

The item "If I use HTC services, I would have information about HIV infection" is not associated with
intention. The beliefs"My friends think I have to use HTC services" and "My doctor thinks I should use
HTC services" have a strong positive association with intention, but the distribution of their scores are
roughly right-skewed (in the lower half of the scale). Beliefs" My partner thinks I should use HTC services"
and, "My parent thinks I should use HTC services" are very weakly associated with intention, and their
scores are in the lower half of the scale.

Also, our results showed that the belief "If I use HTC services health care providers will keep my HIV test
result con�dential" is positively associated with intention and the scores are in the middle of the scale.
The items: "If I use HTC services I would fear to be stigmatized if I get HIV positive result" and" If I use
HTC services I would fear losing my partner if I infected with HIV infection " and also" I would �nd it
di�cult to disclose my HIV positive test result to others "showed a negative association with intention.
Their scores appeared in the middle of the scale. Although the scores of the item "I could have the costs
to reach HTC services" is in the middle of the panel, this belief is not associated with intention.

Regarding the perceived risk items: "I think I myself may be infected with HIV infection", and "I think my
partner may be infected with HIV infection" are negatively associated with intention and the scores are
distributed around the middle of the panel.

There was a weak positive association between the item "In the last, year, I had experience with HTC
services" and intention. This belief scores in the middle of the scale.
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Table 1
Sociodemographic characteristics of the participants in Kassala State (N = 

383)
Variables Number (%)

Gender

Male 221(A%)

Female 162 (42.3%)

Age Group Mean 41.2 (± 11.6)

< 25 years 36 (9.4%)

25–29 years 42 (10.9%)

30–34 years 39 (10.3%)

35–39 years 49 (12.8%)

40–44 years 59 (15.4%)

45–49 years 63 (16.4%)

50–54 years 64 (16.7%)

≥ 55 years 31(8.1%)

Marital status  

Married 169 .44.1%)

Divorce 63 (16.4%)

Widow 47 (12.3%)

Single 104 (27.2%)

Education level

Illiterate 143 (37.3%)

Primary 151(39.4%)

Secondary or higher 89 (23.2%)

Occupation Status

Non-working 204 (53.3%)

Employed workers 68 (17.7%)

Not employed workers 111 (28.9%)

Residence per localities  
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Variables Number (%)

Kassala Locality 113 (29.5%)

New Halfa Locality 105 (27.4%)

WadElheliw Locality 71(18.5%)

Khashm Elgriba Locality 94(24.5%)

Knowledge about HIV infection and HTC services Mean 3.2(± 1.2)

(Range 1–5)

Figure 1: CIBER plot of psychosocial beliefs of intention to use HTC services of TB suspect patients in
Kassala State (N=383)

Discussion
The results of the study show insight into the relevance of several psychosocial beliefs to be targeted for
future behaviour change interventions among TB suspected patients in Kassala State, Sudan. The
variance in the intention to use HTC services explained by the beliefs included in our study ranged
between 59%-70%. This is quite high compared to the previous two studies, which showed explained
variance in intention to use HIV testing of 27%(33) and 35%(59).

As shown by the CIBER results, intention to use HTC services was strongly associated with the beliefs "If I
use HTC services, I will know my HIV status" among the study sample. Which means that intention to use
HTC services is in�uenced by the participants' desire to know their HIV status. This result �ts in with
�ndings from previous studies (60, 61) conducted among Canadian pregnant women and Ugandan rural
men. The relatively high score of the participants on this scale would mean that they are already
convinced that HIV testing helps them to know their status. Consequently, it is a relatively low relevant
belief to be targeted with intervention and should mainly be reinforced.

Also, in our results, the belief " My using HTC services facilitates my treatment if I have a positive test
result" appears to have a strong positive association with the intention to use HTC services. This �nding
is in line with a previous study (62), which reported that knowledge of getting treatment would facilitate
testing. In terms of planning interventions, the relevance of this belief is relatively low because
participants scored on the middle of the scale, meaning that participants are already convinced that
using HTC facilitates getting treatment if they were infected. However, if included in an intervention, the
focus should be on those who are not convinced with the belief that using HTC services facilitates their
treatment. Furthermore, the intention appears to be positively associated with the belief " If I use HTC
services, I could prevent infecting my family from HIV infection". It was cited in the previous study as a
belief that may in�uence HIV testing intention(29). A middle-scored scale of this belief implies that
roughly half of the participants are convinced that HIV testing makes it possible for them to prevent



Page 10/19

infecting their families with HIV. This may be a result of their previous exposure to HIV testing
interventions.

The study indicates a strong positive relationship between the statement "My friends think I have to use
HTC services" with scores clustered in the low end of the scale. This combination suggests that this belief
is highly relevant to be targeted in the intervention. In agreement with our result, a previous study
indicated that friends might have an important role in individual intention to test. This is because an
individual is more likely to discuss their concerns and decision regarding HIV test with their friends(23,
63). This implies that an intervention to enhance the intention to use HTC services of TB suspects may
need to consider promoting awareness about the effects of HIV infection in the lives of the patient with
TB among their most important social groups, such as friends.

Our study �ndings clearly showed a strong association between intention to use HTC services and the
belief "If I use HTC services healthcare providers will keep my HIV test result con�dential" which is in line
with previous studies (64, 65). It is crucial to augment the skills of the health care providers in HIV testing
and counselling services on con�dentiality requirements (.i.e., adherence to con�dentiality standards) as
well as to alleviate their clients fear regarding sharing of their HIV status(66, 67)

Also, this study showed that the belief "If I use HTC services I would fear to be stigmatized if I get HIV
positive test result" had a strong negative association with the use of HTC intention. It scores was
relatively clustered in the upper end of the scale, so there were a quite number of the participant who
feared being stigmatized. This suggests that there may be a room to mitigating the stigmatized beliefs
among suspected TB patients. The negative link between HIV related stigma and intention to be tested
for HIV was reported in different studies (28, 68, 69). Also, the current study indicated that the beliefs "I
think I may be infected with HIV infection", and "I think my partner may be infected with HIV infection" are
negatively associated with intention to use HTC services. These �ndings are different from the results of
a study from Tanzania(29), which reported no association between HIV risk perception and intention to
seek HIV testing. In Sudan, there is a low-risk perception for getting an HIV infection as most of the
individuals do not admit of an HIV infection in themselves, families and friend. This low perception
together with prevailing HIV related stigma in the country (70) more likely prevent individuals from being
tested for HIV. Partially, the low HIV risk perception may be explained by two reasons namely, lack of
awareness about HIV infection and fear of HIV infection, which might make an individual avoid thinking
about their risk of the disease. In that way, HIV-related stigma reduction interventions may contribute to
increasing the risk perception among individuals. For an HIV-related stigma intervention to be effective, it
should be guided by theory and evidence which provides insight into what are the speci�c values and
beliefs that fuel HIV-related stigma(71) in the Sudanese context.

The results also suggest a weak association between the belief" In the last year, I had experience with
HTC services" and intention to use HTC services, which makes it a relatively low relevant belief. This
�nding is contradicted by another study which reported no association between intention to be tested for
HIV and past experiences and HIV testing intention(33). The past behaviour might predict future
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behaviour (37, 40) and behavioural intention(72). However, this depends on whether the prior experience
with HIV testing was bitter or pleasant. The previous use of HTC services among this sample may be very
low, as indicated by the low HIV testing rates in the country.

This study has some limitations. No causal relationship between the dependent and independent
variables in this study can be drawn due to the cross-sectional study design. Also, the research focused
on the intention to use HTC services rather than actual testing. To translate intention to get tested for HIV
to action among this group, it is required to identify the facilitating factors, i.e., presence of HTC services
and the barriers (i.e., relevant HIV testing information, stigma) regarding HIV testing. Then adequately
targeted each of them to reduce intentions- behaviour gap.

Given the social norms regarding HIV, social desirability bias is likely to occur. We were assuring
participants about anonymity and con�dentiality during data collection, and self-administered data
collection is more likely to reduce that bias. Despite this limitation, our study provides a base for a new
area of future research: investigating the relevance of sub-determinants of intention and behaviour in
Sudan.

In brief, the study results suggest that the intention to use HTC services is associated with various salient
beliefs (sub-determinants) which differ in term of relevance for interventions. The CIBER is a useful
approach to establish the relevance of salients beliefs (sub-determinants) of intention to use HTC
services that included in interventions that aim to promote intention to use HTC services among this
group. Further research is required to provide more insights into the relevance of the beliefs related to
intention to use HTC services among TB suspected patients in Sudan.
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Figure 1

CIBER plot of psychosocial beliefs of intention to use HTC services of TB suspect patients in Kassala
State (N=383)
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