
RESEARCH Open Access

Attitudes to routine HIV counselling and testing,
and knowledge about prevention of mother to
child transmission of HIV in eastern Uganda: a
cross-sectional survey among antenatal attendees
Robert Byamugisha1,3*, James K Tumwine2, Grace Ndeezi2,3, Charles AS Karamagi2,3, Thorkild Tylleskär3

Abstract

Background: HIV testing rates have exceeded 90% among the pregnant women at Mbale Regional Referral
Hospital in Mbale District, eastern Uganda, since the introduction of routine antenatal counselling and testing for
HIV in June 2006. However, no documented information was available about opinions of pregnant women in
eastern Uganda about this HIV testing approach. We therefore conducted a study to assess attitudes of antenatal
attendees towards routine HIV counselling and testing at Mbale Hospital. We also assessed their knowledge about
mother to child transmission of HIV and infant feeding options for HIV-infected mothers.

Methods: The study was a cross-sectional survey of 388 women, who were attending the antenatal clinic for the
first time with their current pregnancy at Mbale Regional Referral Hospital from August to October 2009. Data were
collected using a pre-tested questionnaire and analysed using descriptive statistics and logistic regression.
Permission to conduct the study was obtained from the Makerere University College of Health Sciences, the
Uganda National Council of Science and Technology, and Mbale Hospital.

Results: The majority of the antenatal attendees (98.5%, 382/388) had positive attitudes towards routine HIV
counselling and testing, and many of them (more than 60%) had correct knowledge of how mother to child
transmission of HIV could occur during pregnancy, labour and through breastfeeding, and ways of preventing it.
After adjusting for independent variables, having completed secondary school (odds ratio: 2.5, 95% confidence
interval: 1.3-4.9), having three or more pregnancies (OR: 2.5, 95% CI: 1.4-4.5) and belonging to a non-Bagisu ethnic
group (OR: 1.7, 95% CI: 1.0-2.7) were associated with more knowledge of exclusive breastfeeding as one of the
measures for prevention of mother to child transmission of HIV. Out of 388 antenatal attendees, 386 (99.5%) tested
for HIV and 382 (98.5%) received same-day HIV test results.

Conclusions: Routine offer of antenatal HIV counselling and testing is largely acceptable to the pregnant women
in eastern Uganda and has enabled most of them to know their HIV status as part of the prevention of mother to
child transmission of HIV package of services. Our findings call for further strengthening and scaling up of this HIV
testing approach in many more antenatal clinics countrywide in order to maximize its potential benefits to the
population.

Background
HIV counselling and testing is pivotal to HIV preven-
tion, care and treatment programmes as knowing one’s

HIV status is a precursor to accessing the appropriate
care and treatment services. However, data from surveys
conducted in 12 high-prevalence countries in sub-
Saharan Africa show that only 12% of men and 10% of
women know their HIV status [1]. Uganda has an esti-
mated adult HIV prevalence rate of 6.7%, and only 15%
of adults are aware of their HIV status [2]. It is
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estimated that in 2008, mother to child transmission of
HIV accounted for 15% of new HIV infections in
Uganda [3,4].
Routine antenatal counselling and testing for HIV, also

known as provider-initiated testing or an “opt-out”
approach, involves testing all antenatal attendees for HIV,
apart from those who decline the test (i.e., those who opt
out). This is the standard of care in Scandinavia and other
high-income countries [5-10]. In a bid to increase HIV
testing rates, routine antenatal HIV counselling and testing
was successfully introduced in the HIV prevention pro-
grammes of several countries in sub-Saharan countries
[11-15] in line with Centers for Disease Control and Pre-
vention (CDC) and Joint United Nations Programme on
HIV/AIDS (UNAIDS) and World Health Organization
(WHO) recommendations [16,17].
In Uganda, the policy change from antenatal volun-

tary HIV counselling and testing (VCT), also known as
the client-initiated or “opt-in” approach (where clients
are encouraged to undergo counselling and testing for
HIV if they so wish) to routine HIV counselling and
testing (RCT) was integrated into the prevention of
mother to child transmission (PMTCT) of HIV pro-
gramme in 2006 [18]. As a result, there has been a
sustained increase in HIV testing rates to more than
90% among the pregnant women at Mbale Regional
Referral Hospital since June 2006 [19]. We conducted
our study to assess: (a) attitudes towards routine HIV
testing among the new antenatal attendees in the hos-
pital; and (b) their knowledge about mother to child
transmission of HIV and infant feeding options for
HIV-infected mothers.

Methods
The study site was Mbale Regional Referral Hospital,
located in the town of Mbale, approximately 240 kilo-
metres north-east of the city of Kampala by road, in
Mbale District. The district has a population of about
410,600 (2010 estimate) [20] and an annual population
growth rate of 2.5%, according to the 2002 national cen-
sus. The majority (92%) of the people in this district live
in the rural areas. They are predominantly Bagisu or
Bamasaba people. The main language is Lumasaba and
the main economic activity is subsistence farming. The
literacy rate is 64% for men and 49% for women [21]. In
2003, HIV prevalence was reported to be 5.6% [22].
The hospital in Mbale is a regional referral hospital

for 11 districts in eastern Uganda and serves an esti-
mated population of 1.9 million people. The hospital
has a bed capacity of 380 and serves 6000 to 9000 new
antenatal attendees per year. Antenatal care services
(ANC) are provided daily, except for weekends. The
average attendance is 50 to 60 pregnant women per day,
including those who come for ANC return visits.

The prevention of mother to child transmission
(PMTCT) of HIV programme was launched at the hos-
pital in May 2002 as an integrated service in the
antenatal care services. The PMTCT programme was
introduced as a voluntary counselling and testing (VCT)
for HIV approach. In line with CDC and UNAIDS/
WHO recommendations [16,17], the Uganda Ministry
of Health issued new guidelines for HIV counselling
and testing of pregnant women in September 2005 [23]
and a revised edition of Policy Guidelines for Prevention
of Mother to Child Transmission of HIV in August
2006 [18]. VCT was replaced by routine counselling and
testing (RCT) in Mbale Regional Referral Hospital in
June 2006.
Currently, service providers give pre-test group coun-

selling to groups of ANC attendees. The counsellors in
the antenatal clinic first attend to couples who come for
RCT when the clinic opens in the morning before
attending to the mothers who have come alone: this is
one way of encouraging couple attendance. Routine HIV
testing is done with the client’s knowledge and verbal
consent. Mothers are free to decline (opt out of) HIV
testing if they so wish without fear of any retribution
from the clinic staff.
According to national guidelines, a sequential HIV

testing algorithm, with same-day results, including three
rapid tests is used on one blood sample: Determine HIV
1 ⁄ 2 assay (Abbott Laboratories, Abbott Park, IL, USA)
for first screening; STAT-PAK HIV 1 ⁄ 2 dipstick assay
(Chembio Diagnostic Systems Inc.) as a second test and
Uni-Gold Recombigen HIV (Trinity Biotech, Wicklow,
Ireland) as a “tie-breaker”. An ANC attendee is classified
as uninfected if Determine is negative and as HIV-
infected if both Determine and STAT-PAK tests are
positive. Discordant Determine and STAT-PAK blood
samples are tested using the Uni-Gold test. The HIV
test result is reported as positive if the Uni-Gold test is
positive, or as negative if both STAT-PAK and Uni-
Gold tests are negative. Since 2006, ANC attendees who
test HIV positive undergo CD4 cell count tests before
being given appropriate treatment according to the
national PMTCT guidelines [18].
A cross-sectional survey was conducted among 388 new

antenatal attendees in the antenatal clinic at Mbale Regio-
nal Referral Hospital from August to October 2009. The
targeted study population were all antenatal attendees
who were visiting the hospital for the first time within the
current pregnancy. Women, who were very sick, requiring
urgent medical attention, were excluded from the study.
Women attending ANC for the first time were identified
at reception, and tracked through RCT for HIV and
through routine antenatal assessment. All those who were
confirmed as having undergone RCT for HIV were conse-
cutively identified and approached for inclusion in the
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study after giving written informed consent for exit inter-
views about their attitudes regarding RCT until the
required sample size was obtained.
The sample size was calculated using the computer

programme, OpenEpi, version 2, open source calculator
(open source software for epidemiologic statistics:
http://www.openepi.com/SampleSize/SSCohort.htm),
based on the following assumptions: (a) a two-sided
confidence level or interval of 95% (level of significance
of 5%); and (b) a 50% prevalence of positive attitudes
about RCT among the antenatal attendees.
A standardized, pre-tested questionnaire was adminis-

tered in either English or Lumasaba by five trained
research assistants. The questionnaire was adapted from
a pilot project on routine HIV testing in Botswana [14]
and had 50 items. The structured interview covered
topics concerning the participant’s and her partner’s edu-
cation, occupation, religion, ethnic group, number of
pregnancies, household assets, opinions and experiences
about routine HIV counselling and HIV testing in the
antenatal clinic, and knowledge about mother to child
transmission of HIV and infant feeding options for HIV-
infected mothers. Exclusive breastfeeding (EBF) was
defined in this study as feeding an infant with only breast
milk and nothing else, even water, apart from prescribed
medicines or vitamins. During group counselling sessions
in the antenatal clinic, counsellors discussed the lacta-
tional amenorrhea that occurs as a result of EBF.
The research assistants were knowledgeable in

the local language and interview techniques, and
had received training about the study objectives and
methods. The principal investigator checked filled ques-
tionnaires for completeness at the end of each day.
Data-entry clerks entered data, using EpiData version
3.1; the principal investigator undertook validation of
data, checking for any errors in the data in EpiData file.
We exported the data file to PASW Statistics 18 (for-
merly SPSS) for analysis.
Ethical clearance to conduct the study was obtained

from the Research and Ethics Committee of the School
of Medicine, Makerere University College of Health
Sciences, and the Uganda National Council of Science
and Technology. Permission to conduct the study in the
antenatal clinic was also obtained from the Mbale
Regional Referral Hospital administration through the
local institutional review board.
The main outcome measure was a positive attitude of

pregnant women to routine counselling and testing for
HIV. The secondary outcome was participants’ knowl-
edge about mother to child transmission of HIV and
infant feeding options for HIV-infected mothers. We
used descriptive statistics to examine the demographic
characteristics of the participants and their experiences
with and attitudes towards RCT. The participants were

grouped into socio-economic quintiles based on a proxy
wealth index using principal component factor analysis
[24]. Housing characteristics and assets, including radio,
hurricane lamp, television set, mobile phone, bicycle,
motorcycle, motor vehicle, refrigerator, sofa and cup-
board, were included in the model.
Prior to performing the principal component analysis,

the suitability of the data for factor analysis was
assessed. The correlation matrix showed some coeffi-
cients of 0.3 and above. The Kaiser-Meyer-Oklin of
Sampling Adequacy value was 0.808, exceeding the
value of ≥ 0.6 recommended for this test to demonstrate
that factors are inter-correlated, and the Barlett’s test of
Sphericity was significant (p = 0.000), supporting the
factorability of the correlation matrix [25]. The quintiles
were based on the first principal component, a recog-
nized method to provide a good proxy for household
wealth [26,27]. Participants were asked, “Nowadays in
this clinic, all mothers are tested for HIV unless they
say no. What do you think about this system?”
Responses included “very bad”, “bad”, “fair”, “good” and
“very good”. The responses, “good” and “very good”,
were taken as positive attitudes towards routine HIV
testing.
Bivariate analysis was performed between knowledge

about exclusive breastfeeding as an infant feeding option
by HIV-infected mothers as the dependent variable and
each independent (predictor) variable. Bivariate analysis
was also performed between each independent variable
and the following dependent variables: positive attitude
to pre- and post-test HIV counselling and to HIV test-
ing; and having sought male partner permission to test
for HIV. Multicollinearity among the independent vari-
ables and outliers were checked for.
Age as a possible confounder and all variables that

were significant at the level of p < 0.2 in binary analysis
were retained in the multivariate regression model. All
p-values were two-tailed at a significance level of 5%. The
goodness-of-fit test (Omnibus Tests of Model Coeffi-
cients) of the final model for knowledge about exclusive
breastfeeding was significant [Chi-square statistic (c2) =
28.249, degrees of freedom (df) = 7, p = 0.000] and the
Hosmer and Lemeshow goodness-of-fit test was not sig-
nificant (c2 = 5.866, df = 8, p = 0.662) as indicators of
model appropriateness. The final models for positive atti-
tude to pre-test and post-test counselling, HIV testing
and having sought male partner permission for HIV tests
yielded Hosmer and Lemeshow goodness-of-fit test
results that were not significant (p-value > 0.05).

Results
Socio-demographic characteristics
Of the 388 new antenatal attendees enrolled in the study,
about two-thirds were living in rural villages, and they had
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a median age of 24 years (range 15-46 years, Table 1).
Most of them were Christians, had no salaried employ-
ment, were in a consensual relationship, and had less than
11 years of education (74%). The majority (64%) of the
participants were Bagisu, and most of them had had at
least one previous pregnancy. Their male partners had a
median age of 30 years (range 18-72 years) and about half
of them had completed secondary education.

Overall results
Almost all the new ANC attendees (98.5%, 382/388) had
a positive attitude towards routine HIV testing in the
clinic. They reported that it helped them to know their
HIV status and that this in turn enabled them to plan
for their future and that of their babies. They also
reported that mothers found to be HIV positive would
be able to easily access antiretroviral therapy to reduce

Table 1 Predictors of knowledge of exclusive breastfeeding among 388 new antenatal attendees, Mbale, Uganda;
logistic regression results

Participants’ characteristics Number, n (%) Exclusive breastfeeding knowledge

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age groups (years)

15-24 220 (56.7) 1.0 1.0

25 or more 168 (43.3) 1.1 (0.7-1.7) 1.5 (0.8-2.5)

Place of residence

Rural 252 (64.9) 1.0

Urban 136 (35.1) 1.5 (0.9-2.3) 1.4 (0.9-2.3)

Marital status

Single/divorced/separated 35 (9.0) 1.0

Married/cohabiting 353 (91.0) 1.4 (0.7-2.8)

Occupation

Not getting a salary 337 (86.9) 1.0 1.0

Salaried 51 (13.1) 2.6 (1.2-5.6) 1.9 (0.8-4.5)

Education level

None or incomplete primary 134 (34.5) 1.0 1.0

Completed primary 152 (39.2) 1.5 (0.9-2.4) 1.6 (1.0-2.7)

Completed secondary or more 102 (26.3) 2.5 (1.4-4.5) 2.5 (1.3-4.9)

Religion

Christian 234 (60.3) 1.0

Muslim 154 (39.7) 1.2 (0.8-1-9)

Number of pregnancies

1-2 201 (51.8) 1.0 1.0

3 or more 187 (48.2) 1.5 (1.0-2.3) 2.5 (1.4-4.5)

Socio-economic status

Poorest (quintiles: 4th, 5th) 159 (41.0) 1.0

Least poor (quintiles: 1st-3rd) 229 (59) 1.3 (0.8-1.9)

Ethnic group

Bagisu 247 (63.7) 1.0 1.0

Non-Bagisu 141 (36.3) 1.6 (1.0-2.5) 1.7 (1.0-2.7)

Tested for HIV today a

No 2 (0.5)

Yes 386 (99.5)

Received same-day HIV test results

No 6 (1.5) 1.0

Yes 282 (98.5) 1.9 (0.4-9.8)

I. aNo unadjusted odds ratio was calculated since one of the cells had less than 5 cases.

II. P-value (P) < 0.05 was statistically significant.

III. The goodness-of-fit test (Omnibus Tests of Model Coefficients) of the final model was significant [Chi-square statistic (c2) = 28.249, degrees of freedom
(df) = 7, p = 0.000] and the Hosmer and Lemeshow goodness-of-fit test was not significant [c2 = 5.866, df = 8, p = 0.662] as indicators of model appropriateness.
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the risk of transmitting HIV to their babies. However,
mothers with negative HIV test results would protect
themselves from getting infected with HIV.

Participants’ opinions and experiences of routine HIV
counselling and testing
The majority of the study participants reported that
their first visits to the antenatal clinic for the current
pregnancy had been good and that they were handled
well by the clinic staff (Table 2). Most of the women
rated highly the health education talk and the pre-test
and post-test HIV counselling they had received at the
clinic. The predictors of positive attitude to pre-test
counselling for HIV included: residing in an urban area
(OR: 3.0, CI: 1.4-6.6); being least poor (OR: 1.9, CI: 1.0-
3.7); having three or more pregnancies (OR: 3.0, CI:
1.4-6.8); and being 15 to 24 years of age (OR: 2.5, CI:
1.1-5.4) (Table 3).
Out of 388 new antenatal attendees, 386 (99.5%)

tested for HIV and 382 (98.5%) received same-day HIV
test results (Table 1). In addition, 54% (211/388) of the
women had sought their partners’ permission to test for
HIV in the antenatal clinic and almost all of them (209/
211, 99%) got this permission. The predictors for male
partner permission for the HIV test were: being married
or cohabiting (OR: 5.6, CI: 2.4-13.3); and having com-
pleted secondary school education or more (OR: 3.0, CI:
1.5-5.9) (Table 4). Nearly all the study participants rated

highly the routine HIV testing services offered as part of
standard antenatal care (Table 2).

Participants’ knowledge about PMTCT and infant feeding
options
More than 60% of the participants knew that HIV could
be passed from an infected mother to her child during
pregnancy; however, about 85% of the respondents
knew that mother to child transmission could occur
during labour and about 89% knew it could occur
through breastfeeding (Table 5). However, only 38%
(147/388) of women knew the correct number of chil-
dren who were likely to be infected with HIV through
breastfeeding out of 10 HIV-infected women. The
majority of the new antenatal attendees (89%, 347/388)
knew that a pregnant woman could do something to
reduce the risk of mother to child transmission of HIV
during pregnancy, and 86% (335/388) of mothers knew
that an HIV-infected mother could take some measures
to reduce the risk of infecting her child through
breastfeeding.
Out of 388 participants, 323 (83%) knew that taking

antiretroviral drugs if HIV infected reduced the risk of
vertical transmission of HIV during pregnancy. How-
ever, few mothers (46%, 177/388) knew that having pro-
tected sex with their partners (condom use) reduced the
risk of mother to child transmission of HIV during
pregnancy (Table 5). Many of the participants (63%,
244/388) knew that in order to reduce risk of vertical
transmission of HIV during the breastfeeding period, an
HIV-infected mother could use the infant feeding option
of exclusive breastfeeding for six months. Similarly,
more than 60% of respondents knew that by avoiding
breastfeeding and using either infant formula or diluted
cow’s milk instead, an HIV-infected mother would pre-
vent transmission of HIV to her baby through breast-
feeding (Table 5).
The predictors of having knowledge of exclusive

breastfeeding as one of the measures for prevention of
mother to child transmission of HIV were: having com-
pleted secondary school (OR: 2.5, CI: 1.3-4.9): belonging
to a non-Bagisu ethnic group (OR: 1.7, CI: 1.0-2.7); and
having three or more pregnancies (OR: 2.5, CI: 1.4-4.5)
(Table 1). However, only 24% (94/388) reported that
they would opt for exclusive breastfeeding for six
months as an infant feeding option if they were HIV
infected. Instead, 60% (233/388) of the participants said
they would hypothetically choose the option of using
diluted cow’s milk and no breast milk (Table 5).

Study participants’ suggestions for service improvement
in the antenatal clinic
Although many (79%, 308/388) of the antenatal atten-
dees rated their first visits to the antenatal clinic highly

Table 2 Participants’ opinions and experiences about
routine HIV testing among 388 new antenatal attendees,
Mbale, Uganda

Participant’s rating of Responses

Very good/good
n (%)

Fair/bad/very bad
n (%)

the visit to antenatal
clinic

308 (79.4) 80 (20.6)

the handling by clinic
staff

344 (88.7) 44 (11.3)

the total waiting time in
clinic

286 (73.7)a 102 (26.3)b

the clinic facilities 322 (83.0) 66 (17.0)

the health education talk 350 (90.2) 38 (9.8)

the pre-test HIV
counselling

335 (86.3) 53 (13.7)

the post-test HIV
counselling

369 (95.1) 19 (4.9)

the routine HIV testingc 382 (98.5) 6 (1.5)
a Not long waiting time.
b Too long waiting time.
c Participants were asked, “Nowadays in this clinic, all mothers are tested for
HIV unless they say no. What do you think about this system?” Responses
included “very bad”, “bad”, “fair”, “good” and “very good”. The responses,
“good” and “very good”, were taken as positive attitudes towards routine HIV
testing.
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(good or very good), some of them made some sugges-
tions for service improvement at the clinic (Additional
file 1).

Discussion
Overall, our study revealed that most of the study parti-
cipants had a positive attitude towards routine antenatal
HIV counselling and testing (RCT). This finding is simi-
lar to that reported in a study in Botswana [28], where
81% of participants reported that they were either extre-
mely or very much in favour of routine testing. The
high level of positive attitudes to RCT in our study
could be attributed to several factors. It is possible that
the pregnant women were less fearful of accepting HIV
testing because this approach was offered as part of the
“standard of care” given to all women in the antenatal
clinic. However, a study done in six health facilities (five
health centres and one hospital) in Dodoma, Tanzania,
showed that about a quarter of the women were not
satisfied with the counselling they received about pre-
vention of mother to child transmission of HIV (24.8%),

privacy (24%) or the waiting time spent in the clinic as
they accessed the PMTCT services (28%) [29].
The majority of the new antenatal attendees rated pre-

test and post-test HIV counselling highly, tested for HIV
and received same-day results. Similar findings were
documented in a study in urban Zimbabwe, where 100%
and 99.8% of the women received pre-test and post-test
HIV counselling, respectively, and 99.9% accepted rou-
tine HIV testing [12]. Similar findings were reported
from studies in rural areas of Zimbabwe [30,31] and
Lilongwe, Malawi [32]. The availability of rapid HIV
testing in the clinic and the giving of same-day HIV test
results may have contributed to the high participation in
the HIV testing. However, in our study, four pregnant
women tested for HIV but reported that they did not
receive the test results. It is possible that they actually
received their results but reported to the contrary,
thinking that they were being asked to reveal their HIV
sero-status. Use of rapid HIV screening tests in the
antenatal clinic ensures same-day results for all mothers
who accept HIV testing.

Table 3 Predictors of positive attitude to pre-test HIV counselling among 388 new antenatal attendees, Mbale,
Uganda

Participants’ characteristics Number n (%) Pre-test HIV counselling positive attitude

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age groups (years)

25 or more 168 (43.3) 1.0 1.0

15-24 220 (56.7) 1.2 (0.7-2.1) 2.5 (1.1-5.4)‡

Place of residence

Rural 252 (64.9) 1.0 1.0

Urban 136 (35.1) 3.0 (1.4-6.3) 3.0 (1.4-6.6)*

Education level

No or incomplete primary 134 (34.5) 1.0 1.0

Completed primary 152(39.2) 0.9 (0.5-1.9) 0.7 (0.4-1.5)

Completed secondary or more 102 (26.3) 1.8 (0.8-4.2) 1.3 (0.5-3.5)

Ethnic group

Non-Bagisu 141 (36.3) 1.0 (0.6-1.9)

Bagisu 247 (63.7) 1.0

Socio-economic status

Poorest (quintiles: 4th-5th) 159 (41.0) 1.0 1.0

Least poor (quintiles: 1st-3rd) 229 (59.0) 2.3 (1.3-4.1) 1.9 (1.0-3.7)‡

Occupation

Salaried 51 (13.1) 1.0 1.0

Not getting a salary 337 (86.9) 2.8 (0.8-9.3) 1.8 (0.5-7.0)

Number of pregnancies

1-2 201 (51.8) 1.0 1.0

3 or more 187 (48.2) 1.5 (0.8-2.3) 3.0 (1.4-6.8)*

I. P-value: ‡ = p < 0.05, * = p < 0.01.

II. Marital status and religion were not significantly associated with positive attitude to pre- and post-test HIV counselling.

III. The goodness-of-fit test (Omnibus Tests of Model Coefficients) of the final model for pre-test counselling positive attitude was significant [Chi-square statistic
(c2) = 17.219, degrees of freedom (df) = 7, p = 0.016] and the Hosmer and Lemeshow goodness-of-fit test was not significant [c2 = 9.620, df = 8, p = 0.293] as
indicators of model appropriateness.
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The study also found that the new antenatal attendees
aged 15 to 24 years were more likely to have positive
attitudes to pre-test HIV counselling. In a study done in
Zambia, it was noted that readiness to test for HIV was
higher among the young than among older people [33].
The positive attitude to pre-test HIV counselling among
pregnant women who were either residing in urban
areas or were least poor could be explained by the fact
they have more access to information about HIV coun-
selling through the print and electronic media. There-
fore, they are more likely to be aware of the benefits of
HIV counselling and testing.
Our finding that women who had three or more preg-

nancies had positive attitudes towards pre-test counsel-
ling could be explained by their previous interactions
with the healthcare system, which exposed them to

information on HIV testing and associated benefits. The
educated women were more likely to seek permission
from their male partners to test for HIV than the less
educated. This is probably due to the fact that the edu-
cated women are more likely to discuss issues concern-
ing their sexuality and health with their spouses. Those
who were either married or cohabiting were almost six
times more likely to ask for permission from the part-
ners. This could be linked to the desire to obtain sup-
port from their partners, including money for transport
to such health facilities. Our earlier study in the same
setting revealed that the majority of the men (97%) pro-
vided financial support to their wives to access antenatal
care [34].
Our study also showed that many of the antenatal

attendees had correct knowledge about mother to child

Table 4 Predictors of male partner permission to test for HIV and positive attitude to HIV testing among 388 new
antenatal attendees, Mbale, Uganda

Participants’ characteristics Number n (%) Male partner permission to test for HIV Positive attitude to HIV-testing†

Unadj.OR (95% CI) Adj.OR (95% CI) Unadj.OR (95% CI) Adj.OR (95% CI)

Age groups (years)

15-24 220 (56.7) 1.0 1.0 2.7 (0.5-14.7) 2.5 (0.3-22.3)

25 or more 168 (43.3) 1.2 (0.8-1.8) 1.0 (0.7-1.6) 1.0 1.0

Education level

No or incomplete primary 134 (34.5) 1.0 1.0

Completed primary 152 (39.2) 1.2 (0.8-1.9) 1.2 (0.7-2.0)

Completed secondary or more 102 (26.3) 2.7 (1.5-4.7) 3.0 (1.5-5.9)*

Socio-economic status

Poorest (quintiles: 4th-5th) 159 (41.0) 1.0 1.0 1.0 1.0

Least poor (quintiles: 1st-3rd) 229 (59.0) 1.5 (1.0-2.2) 1.2 (0.7-1.9) 2.9 (0.5-16.2) 1.9 (0.3-12.6)

Ethnic group

Bagisu 247 (63.7) 1.0 1.0 1.0 1.0

Non-Bagisu 141 (36.3) 1.6 (1.0-2.4) 1.6 (1.0-2.5) 2.9 (0.3-25.0) 2.6 (0.3-23.9)

Marital status

Single/divorced/separated 35 (9.0) 1.0 1.0 1.0 1.0

Married/cohabiting 353 (91.0) 4.6 (2.0-10.5) 5.6 (2.4-13.3)‡ 2.0 (0.3-18.0) 5.4 (0.4-73.1)

Religion

Christian 234 (60.3) 1.0 1.0 1.0 1.0

Moslem 154 (39.7) 1.3 (0.9-2.0) 1.4 (0.9-2.2) 1.3 (0.2-7.3) 1.2 (0.2-7.0)

Occupation

Not getting a salary 337 (86.9) 1.0 1.0

Salaried 51 (13.1) 1.9 (1.0-3.6) 1.1 (0.5-2.3)

Education level

No or incomplete primary 134 (34.5) 1.0 1.0

Completed primary or more 254 (65.5) 3.9 (0.7-21.4) 2.9 (0.4-19.7)

I. Unadj. OR: Unadjusted Odds Ratio, Adj. OR: Adjusted Odds Ratio, CI: Confidence Interval.

II. P-value: *p < 0.01, ‡p < 0.00. P-value < 0.05 was statistically significant.

III. †Pregnant women who had a positive attitude to routine antenatal HIV testing were 98.5%. Hence there were too few cases in some cells giving rise to the
wide confidence intervals of the odds ratios and inability to calculate the odds ratio for occupation.

IV. The goodness-of-fit test (Omnibus Tests of Model Coefficients) of the final model for male partner permission to test for HIV was significant [Chi-square
statistic (c2) = 41.434, degrees of freedom (df) = 8, p = 0.000] and the Hosmer and Lemeshow goodness-of-fit test was not significant [c2 = 5.563, df = 8,
p = 0.696] as indicators of model appropriateness.

V. The goodness-of-fit test (Omnibus Tests of Model Coefficients) of the final model for HIV testing was significant [c2 = 11.025, df = 8, p = 0.000] and the
Hosmer and Lemeshow goodness-of-fit test was not significant [c2 = 5.637, df = 8, p = 0.688] as indicators of model appropriateness.
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transmission (MTCT) of HIV and how to prevent it.
Women who had completed secondary school education
were more likely to have correct knowledge of exclusive
breastfeeding as a preventive measure for vertical trans-
mission of HIV. A similar finding was reported by the
Botswana study [28]. Our study has revealed that preg-
nant women who had completed secondary education
were approximately three times more likely to have

good knowledge about exclusive breastfeeding. The edu-
cated have better access to health information. An ear-
lier study done in the same region highlighted the
positive influence of higher education on infant feeding
practices [35].
Our study also revealed that women who had three or

more pregnancies were three times more likely to have
good knowledge about exclusive breastfeeding. This

Table 5 Participants’ knowledge about mother-to-child transmission of HIV and infant feeding options (N = 388),
Mbale, Uganda

Questions to participants Correct answer Correct responses n (%)

(1) Is it possible that when the mother or the father is HIV positive

and their newborn child can be HIV negative? Yes 296 (76.3)

(2) When can HIV be passed from a mother to her child?

- during pregnancy Yes 239 (61.6)

- during labour Yes 328 (84.5)

- through breastfeeding Yes 344 (88.7)

- othera Yes 129 (33.2)

(3) If there are 10 HIV infected pregnant women, how many do

you think would have babies born with HIV virus?(between 0-10) 1-4 226 (58.2)

(4) How many babies could get HIV infected through breastfeeding

out of 10 HIV infected mothers? ....(between 0-10) 1-3 147 (37.9)

(5) What can a mother do to reduce the risk of transmission of HIV

to her child during pregnancy?

- taking antiretroviral drugs Yes 323 (83.2)

- having protected sex with her partner (condom use) Yes 177 (45.6)

- other waysb Yes 83 (21.4)

(6)Can an HIV infected mother do anything to reduce the risk of

transmission of HIV to her child during breastfeeding period? Yes 335 (86.3)

(7) What can an HIV positive mother do to reduce the risk of getting

her baby infected with HIV during the breastfeeding period?

- exclusively breastfeed for 6 months Yes 244 (62.9)

- not breastfeeding, give infant formula Yes 240 (61.9)

- not breastfeeding, give diluted cow’s milk Yes 268 (69.1)

- good breast care (no sore or cracked nipples) Yes 139 (35.8)

- other waysc Yes 76 (19.6)

(8) If you were HIV positive, which infant feeding option would be

feasible to you? (Give only one answer)

(a) - infant formula, no breast milk 45 (11.6)

(b) - cow’s milk, no breast milk 233 (60.1)

(c) - breast milk only for 6 months 94 (24.2)

(d) - otherd 13 (3.4)

- asharing sharp instruments like needles and injection needles with the baby.

- babstaining from sexual intercourse, being faithful to your partner.

- cusing drugs to prevent HIV through breast milk.

- dbreastfeeding for 3 months, then giving either cow’s milk or porridge (from soya/millet flour)
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could be explained by their previous interaction with the
healthcare system, which exposed them to information
on exclusive breastfeeding and its associated benefits
Many of study participants (63%) reported that exclusive
breastfeeding (EBF) for six months reduced the risk of
MTCT. However, few (24%) of them thought it a feasible
infant feeding option if they were HIV positive; instead,
many (60%) reported that they would use cow’s milk.
At the time the study was conducted, modified cow’s

milk was one of the replacement feeding options for
infants of HIV-infected mothers, according to the
national policy guidelines[18], if affordable, feasible,
acceptable, sustainable and safe (AFASS). However,
according to the most recent WHO recommendations
[36], home-modified animal milk is not recommended
as a replacement food for infants in the first six months
of life. In a region where breastfeeding is almost univer-
sal [37], counselling about EBF in the antenatal clinic
should be intensified as studies in sub-Saharan Africa
have revealed that EBF reduces postnatal HIV transmis-
sion [38-40]. Knowledge is an important determinant
for behavioural change. Hence, good quality HIV coun-
selling is important for the success of PMTCT efforts.
The study also identified some challenges to the imple-

mentation of antenatal routine HIV testing. Although the
majority of the women were satisfied with the services in
the antenatal clinic, some gaps were identified. These
included the following: inadequate supply of drugs and
equipment; shortage of midwives and/or counsellors and
low male involvement in routine antenatal HIV testing
services. Some women felt that individual counselling
was inadequate while others felt they were pressured to
test for HIV. Similar challenges have been reported from
other studies in east Africa [29,41,42].
The factors hindering male involvement in the

PMTCT programme have been reported in a previous
study in this region [34]. As shown in this study, about
54% of the women sought permission from their
spouses to have an HIV test. However, some studies
have documented that some women refuse to test for
HIV because of the need to seek their partners’ assent
[43,44]. There is need for more male involvement in
antenatal HIV counselling and testing as this has been
shown to increase the use of PMTCT interventions in
resource-limited settings [45-47].
In a recent study in Uganda by Wabwire-Mangen

and his colleagues, many (43%) of the new HIV infec-
tions in adults (15-49 years) occurred among people in
discordant monogamous relationships [4]. Hence, there
is a need for increased couple counselling and testing
in the PMTCT programme, as recommended in the
Uganda national policy on HIV counselling and testing
[23]. This would most likely facilitate couples’ ability
to follow through on intentions and decisions made

during the HIV counselling and testing sessions [48].
One way of promoting men’s participation in antenatal
HIV counselling and testing could be by health staff
sending written notes inviting them to come to the
clinic, as suggested by participants. This suggestion
had been alluded to in a previous study in this study
population [34].
Our study had some potential limitations. Being a

cross-sectional survey, causality cannot be inferred from
our findings. Although the study participants were from
both rural and urban areas, they may not be representa-
tive of the whole population of Uganda. Therefore,
country-wide generalization of our study findings is not
implicit and it is not possible to generalize our findings
to other sub-Saharan Africa countries. Since we enrolled
the antenatal attendees consecutively, our study may
have suffered from selection bias, thus affecting the
internal validity of the study. In addition, participants’
self-reports could have introduced misclassification and
bias. We attempted to reduce social desirability bias by
presenting study aims to the respondents in general
terms. In our study, we deliberately did not ask the
women about their HIV status in order to assure confi-
dentiality and also maximize validity.

Conclusions
Our study findings have demonstrated that antenatal
routine HIV counselling and testing seems to be largely
acceptable to the pregnant women in eastern Uganda
and has enabled most of them to know their HIV status
as part of the PMTCT package of services. To ensure
good quality service in the antenatal clinic, there is a
need for adequate supplies of drugs, sundries, HIV test
kits and equipment, and enough numbers of health
workers equipped with good counselling skills. More
concerted efforts by programme managers are needed to
scale up this service to antenatal clinics in lower level
health units in order to maximize its potential benefits
for the population. Finally, further work through
research and innovative interventions is needed in order
to improve male partner involvement in HIV testing in
antenatal clinics.

Additional material

Additional file 1: Study participants’ suggestions about service
improvement in antenatal clinic in Mbale Regional Referral
Hospital, Uganda.
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