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Introduction

Knowing HIV status through voluntary counselling 
and testing (VCT) services is essential to preventing 
new HIV infections and accessing to care, support 
and treatment for people living with HIV/AIDS. 
However, the challenges toward the implementation 
of programmes for the prevention of mother-to-
child transmission of HIV (PMTCT) include the low 
acceptance of HIV testing among pregnant women. 
The acceptance rates of VCT by pregnant women 
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HIV testing and counselling is an entry point for the prevention of mother-to-child 
transmission of HIV (PMTCT) services, and it is important to determine predictors 
for HIV testing to improve the acceptance of HIV testing. The aim of this study was to 
assess predictive determinants for HIV testing asking mothers who had already given 
birth. Mothers who came to a childhood immunization in Phnom Penh, Cambodia with 
a child (children) aged 6-24 months were randomly selected in January and February 
2006. A cross-sectional survey with a semi-structured questionnaire including a question 
about the experience of HIV testing was conducted to the mothers at the clinic by trained 
interviewers. Of the 315 respondents, 193 mothers (61.3%) had ever been tested for 
HIV and 265 mothers (84.1%) showed the necessary of permission by partners before 
HIV testing. In a multivariate logistic regression analysis, basic knowledge about HIV 
transmission [adjusted odd’s ratio (aOR): 2.875, 95% CI: 1.668-4.956] as the best predictor, 
the number of children (aOR: 2.186, 95% CI: 1.241-3.852) and partner’s education 
level (aOR: 1.950, 95% CI: 1.044-3.641) remained statistically significant, however the 
necessity of permission by partners did not (aOR: 1.691, 95% CI: 0.859-3.328). Since 
some mothers ever tested might have obtained the permission with the perception of their 
partners before tested, it should be still highlighted that involvement of partners is an 
important strategy. Education on HIV transmission to young women and men through 
communication and health education strategies involving partners seems to lead PMTCT 
services to be more acceptable.
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in PMTCT services varied between 33 and 95% in 
developing countries (1). At antenatal care (ANC), 
PMTCT services such as counselling and testing 
are offered pregnant women as part of the services 
and uptakes of pre-test counselling, HIV testing and 
post-test counselling affect the efficiency of PMTCT 
programme implementation. Since the proportion of 
women living with HIV/AIDS globally continues to 
grow (2), it is important to assess the willingness and 
the barriers for women to be tested for HIV in order to 
increase the acceptability of PMTCT services.
 Cambodia has the highest HIV prevalence rate in 
Asia, 1.6% in 2005 (3), and approximately 130,000 
Cambodian people are estimated to be living with 
HIV/AIDS whereas fewer than 10,000 are aware of 
their status (4). Although the HIV incidence of sex 
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workers and policemen successfully decreased from 
1999 to 2002 in Cambodia, the incidence of HIV among 
pregnant women in ANC has not declined (5). Under 
the national policy of the Ministry of Health (6), a pilot 
of the National PMTCT programme using a single dose 
nevirapine regimen (7) commenced with technical and 
financial support by JICA and UNICEF (8,9) in 2001 
and the programme has been being scaled up to rural 
areas by training health personnel such as midwives to 
be counsellors. The target population of the programme 
is not only pregnant women living with HIV/AIDS also 
those who are not infected for the primary prevention. 
Thus, pre-test counselling, HIV testing and consequent 
post-test counselling play important roles in the 
programme. Despite high initial willingness to be tested 
for HIV, the acceptance of HIV testing among pregnant 
women was not as high as expected at the beginning of 
the programme because many women wanted to talk 
with their partners to obtain the permission by them for 
being tested before accepting the test (10). However, the 
involvement of their partners in the PMTCT services 
by inviting them to group health education in ANC 
and using IEC materials to make them understand 
more about the services significantly increased the 
acceptance (11). Thus it is necessary to assess whether 
the permission by their partners was really a barrier and 
a predictor of decision making to be tested for those 
who experienced HIV testing and what else could be 
predictive factors after starting the involvement of their 
partners.
 Most of studies determining barriers and predictors 
to participate in PMTCT services were conducted on 
pregnant women at ANC settings in many developing 
countries. However, no studies carried out on mothers 
who had already given birth have been reported to 
assess predictors to receive HIV testing. The aim of 
this study was to assess the association between the 
experience of HIV testing and social factors including 
the permission of their partners for HIV testing, and 
predictive determinants to be tested by asking mothers 
who had already given birth.

Materials and Methods

A cross-sectional survey with a semi-structured 
ques t i onna i r e was conduc t ed a t a ch i l dhood 
immunization clinic of the National Maternal and Child 
Health Center (NMCHC) in Phnom Penh, the capital 
of Cambodia in January and February 2006. Mothers 
who came to the clinic with a child (children) aged 
6-24 months were randomly selected and received 
information of the study before starting the interview. 
Before taking part in the study, informed consent was 
obtained by the interviewers who were trained in the 
questionnaire and the objectives of the study, and face 
to face interviews were administered by the interviewers 
in Khmer language (the most common language in 

Cambodia).
 Items asked in the questionnaire were experience of 
HIV testing as a dependent variable, socio-demographic 
characteristics, necessity of the permission by their 
male partners for HIV testing and basic knowledge on 
the transmission of HIV as independent variables. All 
the items were verbally answered by the respondents. 
Place of ANC and delivery were asked about their last 
pregnancy. The knowledge was also measured by asking 
questions about the possibilities of “HIV transmission 
via mosquitoes”, “mother-to-child transmission of HIV” 
and “transmission by kissing or hugging”. The number 
of questions each mother answered correctly was 
totalled to score the knowledge of the mother and those 
mothers who scored full mark were regarded as having 
basic knowledge on transmission of HIV.
 Data was processed and analyzed in SPSS 11.0 
for Windows. Chi square tests were used to compare 
differences among various independent variables. The 
relative risks of possible risk factors were estimated 
by odds ratios (OR) and 95% confidence intervals 
(CI). Independent variables that had a significant 
relationship with dependent variables at the p < 0.05 
level was selected and included in a multivariate logistic 
regression analysis.
 Ethical clearance and approval of the study was 
obtained from the National Ethic Committee for Health 
Research in the Ministry of Health, Cambodia before 
starting the study.
 
Results

Three hundred and forty three mothers accompanied 
by their child aged 6-24 months were offered the study 
and 315 mothers (91.8%) who agreed to participate 
in it were interviewed. The mean age of the mothers 
and their youngest children were 27.5 years and 10.7 
months, respectively (Table 1). Of the 315 mothers, 314 
(99.7%) were married and 150 (47.6%) had one child 
only. Most of the respondents received ANC and were 
delivered at health facilities. One hundred and ninety 
three mothers (61.3%) had ever been tested for HIV and 
overall the majority of all the respondents thought it is 
necessary to obtain the permission by their partners for 
HIV testing.
 In a univariate analysis, different variables were 
examined to determine significant association with the 
experience of HIV testing. The analysis shows that age 
of mothers (p = 0.001), the number of children (p < 
0.001), place of ANC (p = 0.007), mother’s education 
level (p = 0.001), partner’s education level (p < 0.001), 
the necessity of partner’s permission for HIV testing (p 
= 0.016) and basic knowledge on HIV transmission (p 
< 0.001) were significantly related between the mothers 
who had been tested and those who had never (Table 2). 
No statistically significant difference was found for the 
number of family members (p = 0.148) or occupation of 

98



                                                                                                                     http://www.biosciencetrends.com99

mothers (p = 0.738).
 In a multivariate logistic regression analysis, only 
the knowledge, the number of children and partner’s 
education level remained statistically significant (Table 
3). The knowledge was shown to be the best predictor 
of HIV testing [adjusted odd’s ratio (aOR): 2.875, 95% 
CI: 1.668-4.956] and mothers who have only one child 
were more likely to have accepted HIV testing (aOR: 
2.186, 95% CI: 1.241-3.852). Experience of HIV testing 
increased with high education of partners (aOR: 1.950, 
95% CI: 1.044-3.641) as well while the necessity of 
the permission was not a significant predictor in the 
multivariate analysis. The odd’s ratio of place of ANC 
in the last pregnancy was the highest but not statistically 

significant.

Discussion

Our study targeting women who had given birth showed 
that the majority (84.1%) of the respondents thought 
the necessity of the permission by their partners and 
that age of mothers, the number of children, place 
of ANC, mother’s education, partner’s education, 
necessity of partner’s permission for HIV testing 
and basic knowledge on HIV transmission were 
significantly associated with the history of HIV testing 
in the univariate analysis. Similar factors related to 
acceptance of VCT were previously reported such as 
education levels of pregnant women (12,13), knowledge 
(12-15), confidentiality (16), sigma (17,18), trust in the 
health care system (17), fear to the response of partners 

Average Age (years) (SD)      27.5  (5.3)
Average Age of the youngest child (months) (SD)    10.7  (3.3)
Number of children
     One (%)     150   (47.6)
     Two or more (%)     165   (52.4)
Marital status
     Married (%)     314   (99.7)
     Single (%)                          1     (0.3)
Average of family member (persons) (SD)       5.7  (2.1)
Occupation
     Housewife (%)     190   (60.3)
     Government, private company or others (%)  125   (39.7)
Place of ANC
     Health facility (%)     302   (95.9)
     Others (%)       13     (4.1)
Place of delivery
     NMCHC (%)     161   (51.1)
     Other health facilities    123   (39.0)
     Others (%)       31     (9.8)
History of HIV testing
     Ever been tested     193   (61.3)
     Never      122   (38.7)
Need of permission by partner
     Yes (%)      265   (84.1)
     No or I don’t know (%)      50   (15.9)
Basic knowledge on HIV transmission
     Full mark (%)     206   (65.4)
     Less (%)     109   (34.6)

Table 1.  Characteristics of the women in the study (n = 315)

      Ever tested          Never                  Odd’s ratio
            (n = 193 )         (n = 122)               (95% CI)           p value

Age
     More than 27 years old (%)      60  (31.1%)      60  (49.2%)              0.466    0.001
     27 years old and less (%)  133  (68.9%)      62  (50.8%)       (0.292-0.744)
Number of children
     One  (%)   108  (56.0%)      42  (34.4%)              2.420                  < 0.001
     Two or more (%)       85  (44.0%)      80  (65.6%)        (1.514-3.870)
Occupation
     Housewife (%)   115  (59.6%)      75  (61.5%)              0.924    0.738
     Others (%)       78  (40.4%)      47  (38.5%)       (0.581-1.471)
Number of family members
     More than 5 (%)       82  (42.5%)      62  (50.8%)              0.715    0.148
     5 and less (%)   111  (57.5%)      60  (49.2%)       (0.453-1.127)
Place of ANC
     Health facility (%)   190  (98.4%)                  112  (91.8%)              5.650    0.007*
     Others (%)           3    (1.6%)      10    (8.2%)       (1.524-20.833)
Necessity of permission by partners
      Yes (%)   170  (88.1%)      95  (77.9%)              2.101    0.016
      No and I don’t know (%)      23  (11.9%)      27  (22.1%)       (1.141-3.867)
Knowledge on HIV transmission
      Full mark (%)   146  (75.6%)      60  (49.2%)              3.210                  < 0.001
      Less (%)       47  (24.4%)      62  (50.8%)       (1.979-5.207)
Education of mothers
      9 years and over (%)      79  (40.9%)      27  (22.1%)             2.438    0.001
      Less than 9 years (%)  114  (59.1%)      95  (77.9%)       (1.457-4.080)
Education of partners
      9 years and over (%)  159  (82.4%)      75  (61.5%)              2.931                  < 0.001
      Less than 9 years (%)      34  (17.6%)      47  (38.5%)       (1.743-4.928)

Table 2.  Comparison between mothers who have ever tested and never

Table 3.  Multivariate logistic regression analysis of predictors 
to the experience of HIV testing
         Odd’s ratio (95% CI)        p value

Age
     More than 27 years old (%)           0.633 (0.360-1.111)          0.111
     27 years old and less (%)       1.000  
Number of children
     One (%)                                         2.186 (1.241-3.852)          0.007
     Two or more (%)                         1.000
Place of ANC
     Health facility (%)        3.817 (0.903-16.129)        0.068
     Others (%)        1.000
Necessity of permission by partners
     Yes (%)         1.691 (0.859-3.328)          0.128
     No and I don’t know (%)       1.000
Knowledge on HIV transmission
     Full mark (%)        2.875 (1.668-4.956)       < 0.001
     Less (%)        1.000
Education of mothers
     9 years and over (%)       1.367 (0.753-2.483)          0.304
     Less than 9 years (%)       1.000
Education of partners
     9 years and over (%)       1.950 (1.044-3.641)          0.036
     Less than 9 years (%)       1.000
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(19), and partner involvement such as the permission 
of partners (10,12) and the willingness to disclose 
test result to the partner (17). However, it should be 
highlighted that the rate of those mothers who showed 
the necessity of the partner’s permission among the 
tested mothers was significantly higher compared 
to the rate among the not-tested while this was not 
anticipated before the study and that the necessity of 
the permission was not likely to be a determining factor 
in the multivariate logistic regression model. This 
result suggests that some mothers with experience of 
HIV testing in spite of the necessity of the permission 
probably might have obtained the permission with 
the perception of their partners about HIV testing and 
that the necessity of the permission cannot be a barrier 
to hamper the willingness to be tested in our setting. 
Accordingly, the finding that the education level of 
their partners was a predictor in the regression model is 
reasonable supposing that educated partners are more 
acceptable to HIV testing of their spouses. A study 
targeting primary school teachers in Tanzania (20) also 
found that the education level of their partners was 
significantly more likely to increase the history to be 
tested for HIV while one third of the samples included 
male respondents. In addition, the profession of male 
partners was indicated as the strongest predictor for the 
acceptability of HIV testing among pregnant women 
in a report from Rwanda (21). Thus, the importance of 
the partner’s involvement in PMTCT services should 
be nevertheless stressed although the permission 
by partners was not likely to be a predictor for HIV 
testing. On the other hand, since the high prevalence 
of disclosure of HIV status to partners were reported 
in Cambodia (11), the issue of domestic violence by 
partners (22) after disclosure must be paid attention to 
(23) whereas most of the cases were reported in African 
countries (24-26). 
 In our study, the best independent predictor to the 
history of HIV testing was the basic knowledge on 
HIV transmission which was evaluated by asking only 
three simple questions while other knowledge such as 
one on HIV testing (12) or AIDS treatment was not 
included in our questions to minimize and simplify 
the questionnaire. This seems because the HIV testing 
policy for PMTC in Cambodia adopts “opt-in” strategy. 
Mothers who have more knowledge could consider what 
benefit of HIV testing is and accept it. A study assessing 
the association between health literacy and HIV test 
acceptance in “opt-out” strategy found that low health 
literacy may not be a barrier to patients accepting HIV 
testing when recommended by a health care provider 
(27). Future studies evaluating determining factors of 
HIV testing experience should include more questions 
about HIV knowledge to investigate what message is 
needed and should be promoted through counsellors 
at health facilities and IEC strategies to increase the 
acceptability of HIV testing in PMTCT services.
 The number of children was also an independent 
predictive factor of HIV testing in our mothers. The 

finding that the mothers having one child only increased 
the uptake of HIV testing agrees with previous studies 
conducted for pregnant women in African countries 
(28,29). However, it was not clarified whether this was 
because mothers with two or more children were less 
likely to be informed on PMTCT or to be interested in 
HIV testing. PMTCT services in ANC should pay more 
attention to mothers who have ever given birth as well 
as primiparae of whom 79.2% want another child either 
soon or later (30).
 To our knowledge, this was the first study to 
investigate predictors to the history of HIV testing 
among women who have given birth in Cambodia. It 
can be agreed that an ANC clinic is a good place to 
ask about willingness of HIV testing as an attitude 
but not suitable to ask the experience of HIV testing 
since some mothers might accept the test just before 
the delivery (31) or before the pregnancy. Therefore, 
the childhood vaccination clinic in Phnom Penh was 
selected as the study site. It was also considered easier 
to access women who have given birth, and the study 
in the childhood vaccination clinic in Phnom Penh 
could be more generalized to find the situation of the 
capital of Cambodia than studies conducted in ANC. 
The coverage of children who were vaccinated against 
any preventable childhood illnesses in Cambodia was 
estimated more than 90% (30,32), and this was higher 
than the coverage of ANC attendance in Phnom Penh 
that was 85% (30). Furthermore, Fujita et al. (33) 
estimated that approximately 30% of institutional 
deliveries in Phnom Penh were done in NMCHC 
while half of the mothers in the study had delivery in 
NMCHC.
 This study, however, had certain limitations, since 
it was a cross-sectional health facility based study, 
so we cannot deny the possibility that the mothers 
interviewed originally had more interest in their own 
and families’ health including HIV testing. In fact, the 
rate of deliveries at health facilities in our study was 
higher than other reports. The Cambodia Demographic 
and Health Survey report in 2005 (CDHS) (30) showed 
that it was 78.9% and Fujita et al. (33) estimated 84%. 
Thus, the application of the findings to other population 
in Phnom Penh still needs careful considerations. In 
addition, there is no doubt that studies targeting only 
mothers who came to a childhood vaccination clinic 
cannot include mothers who had abortion or still birth.
 In conc lus ion , the resu l t s showed tha t the 
permission by male partners was not a predictor for 
HIV testing in our setting and that the best predictive 
factor for HIV testing among mothers who came to a 
childhood immunisation clinic with their children was 
basic knowledge on HIV transmission. Promotion of 
HIV knowledge to young women and men through 
communication strategies and health education by 
health care providers involving partners seems to lead 
HIV testing in PMTCT services to be more acceptable 
and involve more male partners in the services.
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