Medical Journal of Zambia, Volume 35 Number 4 (2008)

ORIGINAL PAPER

Using Structural Equation Modelling (SEM) to predict
use of Voluntary Counselling and Testing (VCT)
services among adults in Zambia
1,2

1,2

3

Mutale W , Michelo C , Sam D.L
1

Department of Community Medicine, School of Medicine, University of Zambia
2
Centre for International Health, University of Bergen, Norway
3
Department of Psychosocial Science, University of Bergen, Norway

ABSTRACT
Background: Voluntary Counselling and Testing
(VCT) has become a cornerstone intervention in the
fight against HIV. Current evidence suggests that it is
cost-effective in changing behaviour and preventing
HIV infection. A number of studies have
demonstrated some of the factors which are
associated with both intention and actual use of VCT
services. However, studies which show how various
factors combine to influence intention and
subsequently the use of VCT services are generally
lacking.

with health use, depression, self- rated risk and
willingness (intention), but negatively associated
with self-rated health. Willingness (intention) was
positively associated with participation in VCT.
Conclusion: SEM was successfully used to explore
how various determinants interact to influence the
use of VCT services and most of our theoretical
assumptions were supported by empirical findings.
Self-rated health was a key explanatory parameter
for psychological distress and the intention to use
VCT services.

INTRODUCTION
We employed Structural Equation Modelling (SEM)
to examine the relationship between factors involved
in use of VCT services.
Method: The AMOS program version 6 was used for
our data analysis and data from a population based
survey in Zambia (2003) was used to fit the model.
Results: The proposed model fitted well for the
population. Fitness indices fell within accepted
ranges; GFI=0.998, AGFI=0.994 and
RMSEA=0.025. The model fitted well across age
group (young/older participants), residence
(rural/urban) and sex (male and female participants).
All standardised regression weights were significant
at 95% confidence level except for regression weight
between self-rated health and willingness.
Psychological distress was positively associated
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Voluntary Counselling and Testing (VCT) has
become a critical factor in the fight against HIV. The
benefits of VCT cut across HIV status as it takes care
of both the infected and uninfected individuals1,3. It
is also an entry point for treatment and prevention of
4,6
mother to child transmission of HIV . It was found
to be effective in changing behaviour and studies
have shown that it is cost-effective and compares
favourably with other interventions7,9.
Recently, World Health Organisation (WHO) and
other partners have embarked on a programme to
scale up delivery of antiretroviral drugs (ARVs) to
those living in low-income countries. The obvious
obstacle is the low number of people who know their
HIV status. It is therefore crucial that the scale up is
matched with the increased uptake of VCT services
if these efforts are to be successful2,3. Many barriers
have prevented maximisation of the benefits of
VCT. Studies have demonstrated some of the factors
Key words
Voluntary counselling and testing (VCT), Structural equation
modelling (SEM), AMOS program Introduction
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which are associated with both intention and actual
use of VCT services. These factors include high risk
behaviour, poor self-rated health, home delivery of
test results, gender and residence,10,18 among others.
However, studies which show how various factors
combine to influence intention and subsequent use
of VCT services are generally lacking. This analysis
can help to identify exact points which require
modification in order to improve the uptake of VCT
services.
Structure Equation Modelling (SEM) is one method
which can be used to create a model with various
components predicting behaviour or intention. It has
been used in many research areas, but has scarcely
been applied to VCT.
We employed SEM using AMOS programme
version 6 to examine a VCT model using data from a
population survey in Zambia to fit the model.
A two factor confirmatory analysis was initially
modelled with intention and psychological distress
as the two components. This fitted well and a final
model was created with “coming to test for HIV” as
the behaviour to predict.
Theoretical basis of the VCT model
This model stems from previous studies which
showed that “self-rated health, increased risk, and
depression” (Mutale et al, unpublished) were
associated with the use of VCT services. Some of
these factors have been shown to independently
affect the intention to use VCT as well12. In this
study, a model which links the various factors
involved in determining the utilisation of VCT was
therefore proposed.
The following description is a theoretical
explanation of how the various components are
presumed to influence each other:
Poor self-rated health may lead to increased use of
health services, increasing contact with health
workers who may raise awareness about HIV and
VCT thereby influencing the intention19, 20. At the
same time, poor self-rated health may influence the
intention (willingness) directly, as poor health in the
era of HIV may trigger worries about the possibility
of being infected12. In addition to being related to
poor self-rated health, increased use of health
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services may result in psychological distress because
of concerns about the possibility of being infected
with HIV, especially if one has high risk behaviour21,
22
. Depression is another factor thought to influence
the intention through psychological distress.
Depression may either be a direct result of worries or
other illnesses that comes with HIV infection. It may
also be the effect of the virus on the patients’ mental
state 23,26.
Psychological distress is the main mediator between
other factors and the intention to come for VCT
(willingness). All components act directly or
indirectly via intention (willingness) in order to
influence the behaviour of coming for VCT. This is
because VCT is voluntary and clients must willingly
make a decision to take the HIV test without
compulsion 27. Hence, the variance contributed by
willingness is expected to be substantial because all
of the other components are represented.
Socioeconomic and demographic factors are
thought to modify the components in the model as
background variables.
METHODOLOGY
Study areas and population
The model was tested on data collected in a
population-based, cross-sectional survey conducted
in Zambia, 2003. The survey employed stratified
random-cluster sampling of selected communities in
an urban area of Lusaka and a rural area of Kapiri
Mposhi. The survey used structured questionnaires
and face-to-face interviews to collect information
from both men and women aged 15-59 on matters
pertaining to their socio-demographic, health and
sexual behaviour. Details of participation rates are
28
reported elsewhere . The initial number of
participants was 5035, of which 4302 were retained
for analysis after excluding those with missing
values.
VCT study design
At the end of the survey interviewed respondents
were informed that the saliva-based HIV test was
strictly for research purposes and would be handled
anonymously. Furthermore, they were informed
about the general strategy regarding VCT in Zambia
and how services could be arranged for them as part
of the survey. Those who expressed interest in being
tested (willingness or readiness) were then followed
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up by counsellors who were part of the survey. The
counsellors provided pretest counselling and
collected blood samples for testing. Post test
counselling was also provided by the counsellors.
All of this was done at home. All services were
offered free of charge, but no particular strategy was
instituted in terms of long-term follow-up services to
HIV-infected individuals other than providing
information about existing support and care
opportunities. The counsellors recorded all outcome
information 12,28.
Measures
Came for VCT; was the actual number of people who
came for VCT and were precounselled and tested for
1, 2
HIV. (Recoded as YES or NO .
Willingness (intention); was evaluated by a single
question:” Would you like us to arrange for you to be
tested for HIV?” Answers were YES or NO 1, 2.
Self-rated health; was based on single item: “How
would you say your health is at the moment?”
Scored 1 to 4, (excellent, good, fair, and poor).
Self-rated risk; was assessed by 2 question;1 “In your
situation do you think that your are at risk of getting
(catching) HIV?” Scored 1 to 4 (No risk, moderate
risk, high, and very high risk). 2 “How worried are
you about actually being infected with HIV”. Score
1 to 4 (never, seldom, sometimes and, always
worried. (Croabach’s alpha was 0.53).
Depression; was based on sum score on four
dichotomous variables from the Beck Depression
29
Inventory (BDI) ; Do you; (a) sleep badly, (b) find it
difficult to enjoy life activities, (c) ever thought of
ending your life and (d) feel tired always. Answers
were Yes or No (1, 0). Croabach’s alpha was 0.50.
Health service use score; was based on three dummy
variables; in the last one year; (i) have you been
admitted to the hospital (ii) visited the clinic (iii)
visited the hospital, Croabach’s alpha was 0.46.
We used Root mean square error of approximation
(RMSEA), adjusted goodness-of-fit index (AGFI)
and Goodness-of-fit index (GFI) to assess how well
the data fitted the proposed model. Chi-square is not
recommended when the sample size is large30.
RESULTS
Demographic characteristics of participants:
The majority of respondents were males (58.4%)
and urban residents (61.3%). Most were from
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middle economic class (63.6%) and 45% were aged
15-24 years of age. Single and married were equally
represented at 46% and the rest were either widowed
or divorced. 32% of participants expressed
willingness (intention) and 26% of the participants
came for VCT. The majority of participants had low
health and depression scores. Most respondents
(56%) rated their health as good and about one-third
rated their risk as “very low” and “high”
respectively.
Mean scores for self-rated health was 3.08
(SD=0.71), while the mean for self-rated risk was
2.47 (SD=1.28). Depression and health use scores
had lower means and these results are shown in
Table 1.
Table 1: Descriptive statistics
N

Mean

Std.
Deviation

Self rated health

4302

3.08

0.71

Self rated risk

4302

2.47

1.28

Depression score

4302

0.46

0.81

Came for HIV testing

4302

1.74

0.44

Willing to come for VCT

4302

1.68

0.47

Health services use index

4302

0.22

0.47

Correlation between variables
VCT (behaviour) was positively correlated with
willingness (intention), p<0.001). However, coming
for VCT and willingness were negatively correlated
with self-rated risk, depression, health use, and selfrated health. All of the correlations were significant
at 95% confidence level. (See Table 2).
Structural equation modelling
The proposed model fitted well for the population.
The fitness indices fell within accepted ranges; Chi
square was 0.001, GFI=0.998, AGFI=0.994 and
RMSEA=0.025. Group comparison demonstrated
that the model fitted well across age group
(young/older participants), residence (rural/urban)
and sex (male/ female).
GFI and AGFI values greater than 0.95 and RMSEA
30
values less than 0.05 are indicative of good fitness .
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All standardised regression weights were significant
at 95% confidence level except for the regression
weight between self-rated health and willingness.
Associations: Psychological distress was positively
associated with health use, depression, self-rated
risk and willingness (intention), but was negatively
associated with self-rated health. Willingness
(intention) was positively associated with self-rated
health and coming for HIV testing. Most indirect
effects to coming for HIV testing were mediated
through psychological distress.

DISCUSSION
In our study, structural equation modelling was used
to explore how various determinants interact to
influence the use of VCT services. The model fitted
very well, first for the whole study population and
also across age group, sex and residence. Moreover,
most of our theoretical assumptions where
supported by empirical findings. As predicted,
psychological distress exerted a direct positive
effect on the intention (willingness) to come for
VCT. The direct positive effect of the level of
depression, self-rated risk and health use on
psychological distress was also predicted. This is
plausible because the intention to come for testing is
a reflection of the psychological evaluation of the
20
cost and benefits of taking a test . In addition, the
likelihood of a positive test given the risk behaviour,
poor health (as indicated by frequent use of health
services) and depression all influence the mental
state as measured by psychological distress. These
factors acting together can influence the intention to
come for VCT. This view was supported by our
empirical findings in the model.
The finding that those with high risk tend to come for
VCT more than those with low risk perception was
observed in other studies and seems to be supported
12,20
by our model . Individuals with high risk may be
more likely to use VCT services in order to know
their HIV status and allay fears of being infected. It
is noteworthy that in addition to risk, depression has
also been reported in HIV patients, though its
aetiology has not yet been elucidated. Factors
associated with depression in HIV patients include
physical limitations, stigma, sexual orientation and
24, 26
religion in homosexuals . Our model supported
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our assumption that depression is positively
associated with psychological distress. The theory
of learned helplessness proposed by Seligman
(1970) and reformulated by (Gilbert, 1984), is an
important theoretical consideration which attempts
31
to explain depression in helpless people . The
central idea in the learned helplessness theory is that
all animals (including humans) are able to learn that
reinforcers are uncontrollable. According to this
theory, depression will occur if the individual is
aware of uncontrollable factors in their
environment, views the situation as unchangeable
and blame themselves for their helplessness
(internal attribution). In the study of the HIV
epidemic, the theory of learned helplessness has
been used before in African Americans and seemed
32
to predict depression . The depression reported in
our study could therefore be related to this theory
especially with stigma and limited availability of a
cure for the HIV infection in Africa.
Furthermore, increased use of health services was
positively related to psychological distress as
predicted. People who use health services frequent
are usually in poor physical and possibly mental
health which will be reflected in their level of
psychological distress.
Contrary to our prediction, self-rated health was
negatively associated with psychological distress.
One possible explanation is that those with
extremely poor health have given up hope and are
indifferent about the distress related to their illness
or they have come to accept their situation.
However, self-rated health was positively and
directly associated with the intention to come for
VCT as has been reported in other studies and was
confirmed in our model 12.
Finding that intention (willingness) was positively
and directly associated with coming for VCT, was
expected because those individuals who have
voluntarily accepted the VCT are ready to come for
testing 27,33. The model also revealed that most
indirect effects of coming for VCT were mediated
through psychological distress. This was expected
as most components of the model loaded on
psychological distress.
The finding that those with increased psychological
distress resulting from high risk behaviour,
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depression or frequent illness (as indicated by poor
health and increased frequency of using health
services) appear to benefit more from VCT services
suggests that VCT may be missing an important
section of the population who think they are at less
risk, in good health and unworried about HIV
infection.
HIV prevalence was almost equal (16 vs. 17%) in
this same study population for the groups viewing
themselves as high and low risk. Misinterpretation
of risk may reflect ignorance, denial or other social
constructs. Previous studies observed that people
may perceive themselves to be at low risk even
21, 34
though objective risk factors indicate otherwise .
For example, condom use in the last year was low for
those who thought that they were at low risk in this
study population. Thus, it is clear that individuals
rating themselves as low risk are actually at high risk
and in need of VCT services. Hence, efforts must be
directed towards increasing risk perception in the
population. This can lead to increased concern about
the possibility of infection, intention and subsequent
coming for HIV testing,
Another intervention of “opt out” seems to be
supported by our model. Increased use of health
services was found to influence intention via
psychological distress.
In “opt out” method VCT is given as part of the
routine clinical tests to all patients. This method can
also be very useful in improving uptake of VCT
especially if it is done as part of risk awareness
campaign during counselling sessions 35, 36.
Our study has some limitations. It was based on VCT
offered at home, so its applicability to other settings
is limited. However, as most indicators used were
similar to those reported in hospital or satellite
(stand-alone) VCT centres, we feel that our findings
can also apply to these settings. SEM usually
employs scales in assessing the loading of various
components in the model. Our study used
dichotomous variables in the assessment of intention
and the behaviour of coming to test, therefore this
must be taken into consideration when interpreting
the model. Our cross-sectional design also
diminishes our capacity to draw causal inferences
from the results. A longitudinal design is better
suited for this. The reliability scores appear to be
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low for the scales employed in this study. However,
they do not necessarily affect the results of the
model as demonstrated by excellent fitting indices
37
. Despite the above limiting factors, this study is
one of the few studies to use SEM for analysis of
VCT and demonstrate how various factors interact
to influence the intention and the final behaviour of
coming for VCT.
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