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Abstract
Background: The serious long-term complications of sexually transmitted infections (STI) in women and
newborns are well-documented. Particularly, STI imply considerable social consequences for women. Low STI
knowledge has been shown to be associated with unsafe sex. In Vietnam, misconceptions regarding STI exist, and
rural women delay seeking care for STI. The aim of the study was to investigate knowledge of STI among women
aged 15 to 49 years in a rural district of Vietnam and to evaluate possible associations between socioeconomic
factors and STI knowledge.
Methods: A cross-sectional population-based study using face-to-face interviews was carried out between March
and May 2006 in a demographic surveillance site in rural Vietnam. In total, 1805 women aged 15–49 years were
randomly selected to participate in the study. The interviews were based on a structured questionnaire including
questions on sociodemographic characteristics of the women and their knowledge about STI. Each correct
answer was scored 1, incorrect or do not know answer was scored 0. Multivariate analyses were applied to
examine associations between socio-economic conditions and STI knowledge. Intra-cluster correlation was
calculated to examine similarities of STI knowledge within clusters.
Results: Of the 1,805 respondents, 78% (73% married vs. 93% unmarried, p < 0.001) did not know any symptoms
of STI, 50% could not identify any cause of STI, 59% (54% married vs. 76% unmarried, p < 0.001) did not know
that STI can be prevented. Only 31% of the respondents (36% married vs. 14% unmarried, p < 0.001) answered
that condom use could protect against STI, and 56% considered partner treatment necessary. Of 40 possible
correct answers, the mean knowledge score was 6.5 (range 0–26, median 6). Young, unmarried women and
women who lived in the highlands or mountainous areas demonstrated very low levels of STI knowledge
(regression coefficients -1.3 and -2.5, respectively, p < 0.001). Experience of an induced abortion was significantly
associated with a higher level of knowledge.
Conclusion: The low levels of STI knowledge found among women of reproductive age in a rural district of
Vietnam indicate an urgent need of health education interventions, of which, young and unmarried women should
be specifically targeted.
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Background

Methods

Sexually transmitted infections (STI) constitute a huge
health and economic burden for low-income countries
[1]. The presence of an STI, particularly an ulcer-causing
STI, can enhance the acquisition and transmission of HIV
[2]. The serious long-term complications of STI in women
and newborns are well-documented [3-5]. Furthermore,
STI imply considerable social consequences particularly
for women, including stigmatisation, domestic abuse and
even abandonment. In low-income countries, women are
more vulnerable to reproductive health problems with
serious sequelae of STI, and less likely to receive appropriate and timely care than women in high-income countries
[3]. Low STI knowledge has been shown to be connected
with unsafe sex practices and HIV [6]. In low-income
countries, STI often go undiagnosed and untreated due to
lack of knowledge and/or non-availability of healthcare
facilities. Little emphasis on educational and other efforts
to prevent infection occurring in the first place is one of
common reasons why STI control programmes often fail
in low-income countries [1].

Study site and population
The study was conducted within a demographic surveillance site (named FilaBavi) in Bavi district, northern Vietnam. The district is located 60 km west of Hanoi, the
capital and covers an area of 410 km2, including lowland,
highland, and mountainous areas. The district was considered typical of Vietnam in socioeconomic and health
status [21]. The number of inhabitants is approximately
240,000 people, living in 32 communes. Each commune
has 6,000 to 10,000 inhabitants divided into a number of
villages. Farming and livestock breeding are the main economic activities in the district.

In Vietnam, the potential for significant HIV and STI epidemics has been documented [7]. Annually, more than
130,000 STI cases are reported nationwide [report of the
National Institute of Dermato-Venereology, Vietnam,
2007], which probably represent an underreporting of the
true situation because of self-medication [8], treatment by
drug sellers [9], and non-reported STI cases from private
providers. Furthermore, there is a rapid increase in new
HIV cases, of which the majority are believed to have been
sexually transmitted [10]. STI is common among high-risk
groups [11-13] and also not uncommon in the general
population [14]. Urbanisation and social transition in
Vietnam have resulted in labour migration, which can
lead to unsafe sexual behaviour including increasing STI/
HIV risks [5]. The existence of misconceptions about STI
among people in the community [15] as well as delay in
seeking care for STI among women in rural areas [16] have
been shown recently. Data on knowledge about STI in
Vietnam are limited [17]. Most studies of STI-related
knowledge are based on purposive samples [15,18,19], at
STI treatment facility [16], or have focused on high-risk
groups [20]. Understanding people's knowledge regarding STI could provide an important basis for the development of interventions to promote early healthcare-seeking
behaviour and protective practice for STI, and avoid its
complications.
The aim of this study was to investigate knowledge of STI
among women aged 15–49 in rural Vietnam and, further
to evaluate possible associations between socioeconomic
factors and STI knowledge.

The FilaBavi was developed within the Health Systems
Research Project supported by Sida/SAREC, Sweden, with
the overall aim was to implement a longitudinal epidemiological surveillance system that could generate basic
health and healthcare data, supply information for health
planning, serve as a background and sampling frame for
specific studies, and constitute a setting for epidemiological training. Sixty nine clusters (out of 352) in the district
were randomly selected with probability proportional to
population size to constitute the sample for FilaBavi. The
FilaBavi study base has 69 clusters with approximately
12,000 households and 51,000 inhabitants (approximately 20% of the district's total population). Women
aged 15 to 49 years constitute 28% of the population. Of
them, approximately 70% are married. In FilaBavi, a cluster was defined as a village. On average, there were about
160 households and 670 inhabitants in each cluster.
The current study was a cross-sectional study using a faceto-face interview based on a structured questionnaire. This
was part of a larger project in the same setting that comprises a study on prevalence of reproductive tract infections (RTI) including STI [14]. The study sample size was
estimated in order to investigate RTI/STI prevalence
among married women in the primary study [14]. We
used random sampling method to select 17 clusters (out
of 69) of FilaBavi for the study. Based on the lists of
women, we selected randomly about 100 to 110 women
aged 15 to 49 years in each cluster for the interview.
Totally, 1,805 women were selected to participate in the
current study.
Questionnaire development
The questionnaire (see Additional file 1) was developed
mainly based on findings of a qualitative study conducted
in the same setting [15] and previous studies elsewhere
[19,22]. It was reviewed with the surveyors of FilaBavi,
pre-tested and revised several times to ensure if it is understandable and suitable to the sociocultural context of the
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study area. The questionnaire was pilot tested in one cluster (100 women), which was not included in the analysis
for this paper. The questionnaire contained questions
regarding: respondents' socio-demographic information;
experiences related to childbearing; and questions concerning STI knowledge including characteristics of abnormal vaginal discharge, suspected symptoms, possible
causes, transmission, curability, complications, partner
treatment and prevention. Information on self-reported
STI or STI-related symptoms during life-time and selfreported STI-related symptoms during the past 6 months
and at the time of the interview was also requested.
Data collection and analysis
The study was conducted between March and May, 2006.
Firstly, the surveyors and the field supervisors of FilaBavi,
who lived in the district, were trained to be familiar with
the questionnaire and were informed about data collection procedures. Then the interview was performed privately at respondents' homes by 42 trained female
surveyors. The field supervisors checked all the collected
forms and conducted re-interviews of approximately five
percent of the forms to ensure the quality of data collected. Data regarding the economic status of the women
were extracted from the available demographic database
of FilaBavi.

Collected data were processed and analysed using SPSS
version 13. Overall STI knowledge was evaluated by scoring correct answers. All correct responses were given a
score of 1 and incorrect or "do not know" responses were
given a score of 0. Proportions, mean, median, minimum
and maximum were used for the descriptive analysis. ChiSquare tests were performed to examine the difference
between proportions. Linear regression models were
employed to explain relations between dependent and
independent variables controlling for confounders. Multivariate logistic regression was used to identify factors
influencing women's STI knowledge. Moreover, MLwiN
version 1.1 was used for multilevel linear regression analysis and for calculation of intra-cluster correlation coefficient (ICC) examining the similarities of knowledge of
women within clusters. Interviewer variances were also
calculated. Regression coefficients were adjusted for ICC.
Ethics
The study was approved by the regional ethics committee
in Stockholm, Sweden and by Hanoi Medical University,
Vietnam. The study's aims were explained and verbal consent was granted by all respondents before interview. The
respondents were informed that the participation was voluntary, and that they could withdraw at any time of the
study without any adverse consequence. They were
encouraged to tell their experiences and views of the issues
under study. They were also assured that they would
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remain anonymous in any future written report from the
study, and their responses would be treated with confidentiality.

Results
The characteristics of respondents
We had a response rate of 100%. Among the 1,805
respondents, 1,360 were married (including married and
lived with husband 1,295, married but separated 8,
divorced 22, or widowed 35) and 445 were unmarried,
the mean age was 32 years. Almost all women aged 15 to
19 years (97%) were unmarried. Among married women,
the mean age at first marriage was 20.9 years (range 13–
43) and the mean number of children was 2.3 (range 0–
8). Nearly half of the respondents lived in the lowland.
Majority of the respondents were farmers. Literacy
reached 99.6% in the study population. The characteristics of respondents are shown in Table 1.
Knowledge about STI
Overall STI knowledge
Table 2 displays the proportions of unmarried and married women answering questions regarding STI knowledge. The most common signs of abnormal vaginal
discharge, defined by the respondents, were odour and
excessive amount (35.5% and 24.8% of responses, respectively). Three-fourths of unmarried women did not know
the common characteristics of abnormal vaginal discharge. Among suspected symptoms of STI, vaginal itching was the most frequently mentioned by the
respondents (16%), followed by abnormal vaginal discharge (9.5%). Only 1.3% women considered urethral
discharge in men as a suspected symptom of STI. Similarly, low abdominal pain (in women), and dyspareunia
or dysuria was rarely mentioned by the respondents. Seventy eight percent of women (73% married vs. 93%
unmarried, p < 0.001) did not report knowledge of any
symptom of STI. Only five percent of the women knew
that possible causes of STI were micro organisms. Bad
hygiene and having sex during menstruation or soon after
delivery were mentioned as "causes" (based on the
respondents' own words) of STI by 11.5% and 2.8% of
women, respectively. Two-fifths of the women answered
that STI was caused by being unfaithful or having unsafe
sex. Half of the respondents did not know any "cause" of
STI. The proportions of respondents who correctly
answered the question concerning STI transmissibility
and the necessity of partner treatment were 76.5% and
55.9%, respectively. Concerning STI curability, 16.3%
women considered gonorrhoea and/or syphilis as curable
diseases. Twenty one percent of the respondents mentioned HIV/AIDS as incurable while 14 women thought
HIV/AIDS could be cured. Concerning sequelae of
untreated STI, the correct answer rates were very low,
while 59% of the women (54% married vs. 76% unmar-
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Table 1: Socio-demographic characteristics and childbearing experience of 1805 women aged 15–49 years in North rural Vietnam

Age group (years)
15 – 19
20 – 29
30 – 39
40 – 49
Education
Illiterate
Primary school (< 6 years)
Secondary school (6–9 years)
High school (10–12 years)
College/university
Occupation
Farmer
Government staff
Worker/hire labour
Trader and others (housewife, unemployed...)
Student ±
Economic status #
1st quintile group
2nd quintile group
3rd quintile groupc
4th quintile group
5th quintile group
Place of residence
Lowland
Highland
Mountainous
Experience of childbirth
Had at least one induced abortion
Had at least one adverse pregnancy outcome§

Unmarried
% (n = 445)

Married
% (n = 1360)

Total
% (N = 1805)

61.6
31.5
3.8
3.1

0.6
24.1
35.4
39.9

15.6
25.9
27.6
30.9

0.9
9.4
29.2
49.0
11.5

0.3
14.8
65.5
12.9
6.5

0.4
13.4
56.6
21.8
7.8

27.6
1.3
11.7
4.9
54.4

78.6
6.4
5.0
9.9
0.1

66.0
5.1
6.6
8.7
13.5

12.6
21.1
19.6
19.8
27.0

13.5
18.8
20.1
22.3
25.2

13.3
19.4
20.0
21.7
25.6

42.0
31.0
27.0
NA¥
NA¥
NA¥

45.1
29.6
25.3
97.6
37.4
20.5

44.3
30.0
25.7
-

NA Not

applicable, these questions were not asked because of the sensitiveness
school 18%, high school 69%, college/university 13%, under 21 years of age 92%
# Based on household's wealth index performed as principal component from economic indicators (including incomes, expenditures and debt),
housing and sanitary conditions, land area and household assets
¥ Being unmarried but having experience of childbirth: 7, none of them reported having induced abortion or adverse pregnancy outcome
§ Miscarriage 216, still birth 38, premature birth 27, and neonatal death 10
± Secondary

ried, p < 0.001) did not know of any complication. There
were significantly more unmarried than married women
who were unaware that STI could be prevented. The
results also demonstrated significant differences in proportions of unmarried and married women who mentioned ways of STI prevention such as using condoms,
avoiding injecting illicit drugs, and keeping good hygiene
(Table 2).
Out of 40 possible correct answers, the mean knowledge
score was 6.5 (minimum 0, maximum 26, and median 6).
There was an association of STI knowledge between
women within cluster (ICC = 0.25, p < 0.01). The highest
mean knowledge score 9.9 (minimum 0, maximum 26)
was obtained from a cluster in the lowland, and the lowest
mean score 3.6 (minimum 0, maximum 12) was obtained
in a cluster in the mountainous area. The calculation of
interviewer variances had been made showing the ICC of
0.08, p > 0.05.

A knowledge score of zero was found among 31% unmarried and 5% married women. More than a quarter
(26.7%) of the respondents who were students reported
no knowledge about STI. The proportion of women with
a knowledge score of zero was significantly higher among
women living in the remote areas (15.2%) compared to
those living in the lowland (6.6%), and among women
without experience of induced abortion compared to
women having had at least one abortion (14.8% vs.
2.8%).
Factors influencing STI knowledge
The multiple linear regression model (Table 3) describes
the impact of socioeconomic conditions and self-reported
STI-related symptoms (independent variables) on the
overall knowledge score (dependent variable). A higher
level of STI knowledge was significantly associated with
being married, being aged 20 to 29 years, being a worker
or a government staff, higher educational level, living in
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Table 2: Responses to the questions about STI knowledge among 1805 women aged 15–49 years in North rural Vietnam

Correctly identifying

Characteristics of abnormal vaginal discharge
Greater amount than usual
Odour
Changes of colour (yellow-green/powdery/foamy/blood-stained)
Suspected symptoms
Abnormal vaginal discharge (in women)
Urethral discharge (in men)
Genital ulcers/genital warts
Lower abdominal pain (not related to menses)
Genital itching
Dyspareunia/dysuria
Possible "causes" of STI
Microorganisms (bacteria/virus)
Being unfaithful/unsafe sex
Unsafe blood transfusion/intravenous drug use
STI can be transmitted
Routes of transmission
Sexual intercourse
Blood transfusion
Sharing needle
Mother to child
Necessity of partner examination/treatment
Complications of STI if untreated
Infertility
Cervical cancer/ectopic pregnancy
Adverse pregnancy outcome
STI can be prevented
Ways of STI prevention
Being faithful
Using condom
Avoid injecting illicit drugs
a Chi

Unmarried
% (n = 445)

Married
% (n = 1360)

Total
% (N = 1805)

P valuea

12.1
14.4
4.7

28.9
42.4
24.0

24.8
35.5
19.2

0.000
0.000
0.000

1.8
0.2
2.9
0.2
4.5
0.2

12.0
1.6
9.3
4.7
19.8
5.7

9.5
1.3
7.8
3.6
16.0
4.3

0.000
0.023
0.000
0.000
0.000
0.000

2.2
31.7
11.2
62.0

5.8
43.4
14.8
81.2

4.9
40.5
13.9
76.5

0.003
0.000
0.061
0.000

56.9
14.2
10.1
8.1
33.3

78.7
11.8
7.3
5.7
63.3

73.3
12.3
8.0
6.3
55.9

0.000
0.181
0.055
0.076
0.000

14.6
6.1
3.8
44.9

20.2
25.9
10.3
71.3

18.8
21.0
8.7
64.8

0.008
0.000
0.000
0.000

28.5
14.4
7.2

33.2
35.9
3.6

32.1
30.6
4.5

0.067
0.000
0.001

– square statistic compares married and unmarried groups

the lowland, experience of induced abortion, having
symptoms during the past 6 months. Knowledge was not
significantly related to childbirth experience, self-reported
STI/STI-related symptoms during lifetime or at the time of
interview.
Multivariate logistic regression analysis (not shown)
showed the impact of related factors on each aspect of STI
knowledge of the study women. Notably, there were significant differences concerning STI knowledge in almost
all aspects between married and unmarried women,
between women living in the lowlands and in the mountainous or highland areas.

Discussion
The most important finding in our study was the low level
of basic knowledge regarding STI among the respondents.
The average overall knowledge score was as low as 6.5 (of
40 possible correct answers). There were relatively low
proportions of women who could correctly answer about
suspected symptoms, causes, curability and complications

of STI. Urethral discharge in men, an important symptom
of STI was neglected by the study respondents, and majority of the women did not report knowledge of any symptom of STI. Meanwhile, the concepts that bad hygiene, sex
during menses or soon after delivery, multiple childbirths
or abortions are "causes" of STI, and untreated STI can
lead to HIV/AIDS also existed among the respondents.
These findings are consistent with other qualitative studies in Vietnam showing limited knowledge [15,18] and
misconceptions regarding STI among people in the community [15,19].
Our study showed a certain number of the study women
did not know if STI can be prevented, and a low percentage of women gave correct answers about STI prevention.
Condom use is considered the single, most efficient, available means to reduce the sexual transmission of both HIV
and STI [23]. Nevertheless, in Vietnam, low knowledge of
condom use for STI prevention among the general population has been previously shown [24]. A study in India
also shows 22% of young girls do not know about con-
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Table 3: STI knowledge scores of 1805 women and socioeconomic factors in multiple linear regression models

Number of participants

Marital status
Unmarried
Married
Age (years)
15 – 19
20 – 29
30 – 39
40 – 49
Education
Primary/illiterate
Secondary
High school
College/university
Occupation
Farmer
Government staff
Worker
Trader/others
Student
Place of residence
Lowland
Highland
Mountainous
Economic status
1st quintile group
2nd quintile group
3rd quintile group
4th quintile group
5th quintile group
Experience of induced abortion
No
Yes
Experience of childbirth
No
Yes
Self-reported STI-related symptoms during last 6 months
No
Yes

Mean score

Linear regression
Regression coefficientb

P-value

445
1360

4.3
7.3

-2.4
0

0.000
reference

282
468
498
557

3.9
7.1
6.9
7.3

-1.3
0
-0.7
-0.3

0.003
reference
0.003
0.092

250
1022
393
140

5.1
6.4
6.2
10.4

-1.2
0
1.0
3.3

0.000
reference
0.000
0.000

1192
93
120
157
243

6.4
11.4
7.0
7.4
4.6

0
1.1
0.9
0.5
0.8

reference
0.036
0.002
0.165
0.046

799
541
465

7.6
5.7
5.7

0
-1.3
-2.5

reference
0.000
0.000

239
350
361
392
463

5.5
5.8
6.1
6.7
7.9

-0.3
-0.2
0
0.0
0.4

0.163
0.283
reference
0.762
0.087

1298
507

6.0
8.0

0
0.7

reference
0.001

464
1327

4.5
7.3

-0.7
0

0.244
reference

1160
645

5.9
7.6

0
0.6

reference
0.002

b Regression

coefficient in multilevel analysis controlling for intra correlations of household and cluster
Positive regression coefficients indicate positive associations
Negative regression coefficients indicate negative associations

dom use could protect people from STI [25]. Among our
respondents however, especially among the unmarried
women, this knowledge was even less. Whereas, studies
show that 92% of young people in Ho Chi Minh city
know that the use of condoms protects against HIV [26],
and that there is existence of adequate knowledge of HIV
but little concern for STI among female sex workers [20].
The difference could possibly be due to an unbalanced
effort that has been given to the combat against HIV/AIDS
since 97.5% of the government funds were allocated for
HIV/AIDS prevention and care, while only 2.5% were for
STI control activities [27]. This might put people at

increased risk because of poor concern for STI. Besides,
nearly half of our respondents either did not know the
necessity of partner treatment or claimed that it was not
necessary. Insufficient knowledge regarding STI prevention and partner treatment among the study women may
result in neglecting the risks of unsafe sex.
Studies have shown that in a high-income society, better
knowledge is not related to income or residence but
related to higher education [28,29], having ever had sex
[29], and STI history [28,30]. Being knowledgeable about
RTI was related to higher probability of self-reported
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symptoms has been shown among rural Chinese women
[31]. Our results showed that the overall STI knowledge
was higher among married women and among those who
had had self-reported symptoms during the past six
months. Women with low education or low economic status had less knowledge of STI than those with higher education or economic category. Moreover, the results
demonstrated an obvious association between low STI
knowledge and residency in the mountainous and highland areas. This may reflect the fact that women with low
education and from rural or remote areas wait before seeking care for STI [16]. Lack of awareness of STI consequences among our respondents may have led delayed
treatment.
In our study, up to one-third of the unmarried women
reported no knowledge about STI. Moreover, the women
under the age of 20 demonstrated the lowest level of STI
knowledge. This may be partially due to the sensitive
nature of the issue and feelings of shame among women,
especially unmarried women, when talking about STI
[15,18].
To our knowledge, one new finding in our study is the
impact of experience of induced abortion, but not of
childbirth, on STI knowledge. Those who have experienced an induced abortion might have been provided
information, by healthcare providers, about the prevention of unwanted pregnancies, which is associated with
STI knowledge. However, women who go to health facilities for childbirth might not receive information about
diseases related to sexuality. Thus, how healthcare providers phrase their information may play an important role
in improving people's STI knowledge.
Furthermore, the analysis showed that the intra-cluster
correlation coefficient was significantly greater than 0 (p <
0.01), which indicated the existence of relations between
knowledge levels of women in each cluster. This may be
caused by information acquired from peers/friends within
the cluster. This could be easily understood by the fact that
women having symptoms usually seek help or advice
from peers/friends and healthcare providers [15]. Studies
in Vietnam and elsewhere show that HIV/AIDS information is derived mainly from friends [32], healthcare providers [32], and mass media [20,24,32]. Therefore, peer/
friend education, informal conversations between women
within clusters, mass communication, and the use of
healthcare providers as means of providing information
to the community should be taken into consideration
when designing and implementing intervention programmes.
Methodological considerations
Since we had no drop-outs, one might question how we
obtained such a high response rate. This was probably due
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to a number of different reasons. Firstly, we have had
good cooperation with the households and the commitment of local authorities to the FilaBavi. Secondly, the
interviewers were female surveyors of FilaBavi, who have
been well-trained in doing household surveys and have
created good relationships with households. The face-toface interview can clarify questions, and usually get high
response rates because the presence of the interviewer
encourages participation and involvment of participants
[33]. Thirdly, the purposes and procedures of the study
were clearly explained before the data collection and the
married women were eager to participate in the gynaecological examination to be performed by experienced
female doctors from Hanoi together with some sophisticated tests and treatment provided free of charge [14].
Lastly, when designing the study and planning for data
collection, we deliberately chose the most appropriate
time of the year in order to avoid the harvest period and
thus facilitate the participation of the study subjects.
According to the pilot study, it was too sensitive and
impossible to include questions about respondents' and/
or their husbands'/partners' sexual behaviours or risks for
STI/HIV. Furthermore, the topic of this study is possibly
sensitive for face-to-face interviews and people are reluctant to disclose their sexual behaviours and may be reluctant to express even their knowledge. Besides, respondents
might felt that their answers were not anonymous since
the surveyors lived in the area and were known to them
and would also come back again for the routine data collection of FilaBavi, therefore, they might have been less
informative or open. Consequently, our results possibly
underestimated women's knowledge about STI, especially
unmarried women's, and did not reflect the magnitude of
risks that women and their husbands/partners are
engaged in. These problems might have been less by using
a self-administered questionnaire [33]. Because of the
selection of only women, our results are presumably representative of the female part of the population in Bavi
district and possibly other rural areas of Vietnam.
Concerning the scoring, the answers were not weighed
since we assumed each item equally. Alternative regression models using weighed scores were also performed
(results not presented); the outcomes however, did not
differ. We considered the interviewer variances had no significant impact on the results as the intra interviewer correlation coefficient was small (ICC = 0.08).

Conclusion
In conclusion, low levels of STI knowledge among the
study respondents reflect the potential importance of
health education interventions to improve STI knowledge
for the general population. Young and unmarried women,
the most vulnerable population should be specifically targeted. Integration of STI and HIV/AIDS into health educaPage 7 of 9
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tion materials could be considered. Intervention
programmes should be diversified and tailor-made for
each group. The association between experience of
induced abortion and higher level of STI knowledge
implies the role of HCPs in health education.
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