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Prevalence of and Factors Associated with Reproductive Tract Infections among
Pregnant Women in Ten Communes in Nghe An Province, Vietnam

BACKGROUND: A community-based survey was conducted to investigate reproductive tract infections
(RTIs) among pregnant women in Vietnam, where epidemiologic data on these infections are scarce.
METHODS: The focus of the study were: candidiasis, bacterial vaginosis, group B streptococcal infec-
tion, trichomoniasis, gonorrhea, syphilis, and hepatitis B. In addition to their prevalence, a generalized
estimating equation was used to analyze infection-associated factors and diagnostic test analysis to
examine the accuracy of currently performed presumptive clinical diagnoses.
RESULTS: Among 505 pregnant women in 10 communes, 182 (36%) had at least one infection with a
wide regional variation in prevalence. The most prevalent infection was candidiasis (17%); sexually
transmitted infections were rare except hepatitis B (10%); and the prevalence of bacterial vaginosis and
group B streptococcal infections was 7% and 4%, respectively. Two factors were associated with the
decreased risk of endogenous infections: a higher household assets score (odds ratio [OR] = 0.67) and
condom use (OR = 0.15). Not living with a husband (OR = 1.55) was associated with an increased risk.
For hepatitis B, three factors were associated with a decreased risk: employment by the government
(OR = 0.26), higher education (OR = 0.18), and being older at the time of first sexual intercourse (OR =
0.58). Women's self-reported symptoms and clinical findings had low positive predictive values. Only
clinical findings from the vaginal wall showed both a sensitivity and specificity over 50%.
CONCLUSIONS: Suggested recommendations are: extensive application of microscopic diagnosis,
prevention of hepatitis B transmission, and addressing the issues of regional differences in the preva-
lence of RTI and of less wealthy people.
J Epidemiol 2005; 15:163-172.
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The World Health Organization (WHO) estimated that 340 mil-
lion new cases of trichomoniasis, gonorrhea, syphilis and chlamy-
dia occurred globally in 1999 in men and women between the age

of 15 to 49 years.1 The largest number of new infections occurred
in South and Southeast Asia. Vietnamese health care workers
believe the prevalence of a reproductive tract infection (RTI)
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tors of RTI among pregnant women. Laboratory diagnostic tech-
niques were introduced and compared against women's symptoms
and clinical findings.

METHODS

Survey Regions and Subjects
This cross-sectional survey was conducted among pregnant
women in 10 communes of 4 districts in Nghe An Province. All
communes were in suburban areas, which facilitated the trans-
portation of samples to the MCH/FP Center. In addition, com-
mune health centers (CHCs) in these regions had a favorable rela-
tionship with the MCH/FP Center, with joint JICA activities,
which helped smooth implementation of the survey. The total
number of married women between 15 and 49 years of age at the
time of the survey in the 10 communes was 11,025. Nghi Thuy
was a seaside resort frequented by tourists, Nghi Thuan and Hung
Tay were Christian villages, and Nam Dan and Nam Thanh were
relatively far from the urban area.

To encourage all pregnant women in the survey regions to par-
ticipate, we utilized the pregnancy registration system at CHC and
the local information network. The CHCs, women's union and
people's committee were informed first of the survey dates, fol-
lowed by individual women. In Nghe An Province, pregnant
women receive an antenatal checkup at a local CHC, which keeps
a list of pregnant women. Each CHC was visited and a list of
"registered pregnant women" who had had an antenatal checkup
at the center was obtained one week prior to the survey. Leaflets
announcing the survey were distributed by the CHC staff to the
registered women. The women's union and people's committee
also made an announcement of the survey and encouraged preg-
nant women, including those whose pregnancy was not yet been
registered, to participate.

Survey Procedures
The survey consisted of 4 sections: an ultrasound checkup, inter-
view, gynecological examination and a blood test. All women
who came to participate in the survey were first screened for
pregnancy by ultrasound, which served as a strong incentive to
participate. After pregnancy confirmation, oral consent was
obtained and the names of the women and the survey staff who
explained the survey were recorded on the consent form. Each
woman was personally interviewed by a trained physician or mid-
wife, using a structured questionnaire. A speculum examination
was performed to take swabs from the posterior fornix of the
vagina and endocervix; and blood samples were taken. Interviews
and examinations took place at the CHCs.

The pregnant women were informed of the test results at the
local CHCs approximately 4 days after the survey. If a woman
was found to have a treatable RTI, treatment was given free of
charge. Medication for the woman's partner was also dispensed if
she was infected with trichomoniasis, syphilis or gonorrhea. A
woman who was infected with hepatitis B was given a referral
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among women to be high and they are concerned about their
spread due to widely practiced induced abortions and intrauterine
device insertion.2,3,4 Likewise, a report from one Vietnamese
province stated that women believed RTI is one of their common
morbidities; and they perceived dirty water and bad personal
hygiene to be the causes for these infections.5 Despite people's
concerns, accurate epidemiologic data on RTI are scarce and
existing information yields a widely varying RTI prevalence that
ranges from 20% to 70%.3,4,6,7,8 In addition to true regional differ-
ences, there remains a question regarding the appropriateness of
diagnostic techniques used in some studies.9 Two studies reported
the RTI prevalence to be about 70% among women of reproduc-
tive age living in rural areas.3,6 These reports had the advantage of
a community-based design; but the diagnoses of RTI relied heavi-
ly on clinical findings. The broad categorization of RTI included
clinically suspected pelvic inflammatory disease, atrophic vagini-
tis and cervicitis.

Nghe An Province is located in the north central coastal region
of Vietnam. The province is predominantly rural, relatively
resource-poor, and includes 19 districts. With a population of
2,858,300, it has a birth rate of 21.6 per 1000. A long-term repro-
ductive health project was launched by the Japan International
Cooperation Agency (JICA) in 1997. The project is community-
based and the Nghe An Maternal and Child Health / Family
Planning Center (MCH/FP Center) was assigned as a project
counterpart. The project objective was to improve reproductive
health care, focusing on safe and hygienic delivery at the com-
mune level. RTI was listed as one of the main reproductive health
issues when phase II of the project started in 2000. According to
the outpatient record of the Nghe An MCH/FP Center in 2002,
around 40% of the gynecological patients were diagnosed with
vulvitis, vaginitis or cervicitis and treated without identifying the
pathogens. The results from a situational analysis of the reproduc-
tive health services in Nghe An Province revealed that the RTI
treatment given was based mainly on clinical symptoms.10 The
information suggests a lack of proper laboratory techniques and
standardized case management in the region.

RTI is an important contributor to maternal and perinatal mor-
bidity and mortality. Due to maternal immunosuppression during
pregnancy, a higher incidence is observed for a variety of infec-
tions. The long-term adverse effects of RTI on women and their
children include miscarriages, premature delivery, congenital
malformation, and neonatal infections;11 yet none of the previous
surveys in Vietnam investigated RTI prevalence among pregnant
women in the community. Because a community-based study
requires close interaction with the community and exhaustive
preparatory efforts,9 a prevalence study in developing countries
often targets pregnant women attending antenatal checkups at
central health care facilities. However, these women tend to either
belong to a high social class or suffer from abnormal symptoms.
Taking advantage of the strong connection between the JICA pro-
ject and the community, we carried out a first-time community-
based survey in Vietnam to examine the prevalence and risk fac-
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demographic information (age, residence in the commune all their
lives, years of marriage, living with husband, religion, occupa-
tion, education, and household assets score); health behavior
(health care seeking behavior when RTI symptoms were noted,
husband's past RTI symptoms, past contraceptive use, prior preg-
nancies, past abortion, and age at first sexual intercourse); hygien-
ic practices (frequency of genital washing and type of water and
material used); and data on current pregnancy (gestational week
and frequency of antenatal care). Second, the woman's self-
reported symptoms and clinicians' findings were compared with
the laboratory diagnoses and the sensitivity, specificity, and posi-
tive predictive values were calculated.

Preparatory Training and Pilot Study
Prior to the main survey, considerable efforts were made to
enhance the local capability to conduct the RTI survey. After
assessing the training needs of the local health professionals, epi-
demiologic, clinical and laboratory training was carried out at the
MCH/FP Center for one month (December 2002). Then a pilot
study was conducted in April 2003 to ensure the survey's feasibil-
ity in and acceptability by the local community. Through the
preparatory training and a pilot study, standards were established
for the way the gynecological examinations and the interviews by
3 clinicians and 5 interviewers were to be conducted.
Furthermore, Japanese and local experts supervised the inter-
views, examinations and laboratory procedures.

Ethical Considerations
The study was approved by the ethics committee of Fukushima
Medical University. In addition, a local research committee,
whose members consisted of representatives from Nghe An
Provincial Health Service, Provincial Hospital, and MCH/FP
Center, was organized and authorized the survey.

RESULTS

The total number of pregnant women registered at the CHCs was
435 and 377 (86%) of these women made up the survey partici-
pants. Additionally, 188 women who had their pregnancy con-
firmed on the survey days also participated. Of the 565 survey
participants, 60 who failed to supply data in one or more of the 4
survey sections were excluded.

The median age of the 505 pregnant women with complete data
was 27 (Table 1). For 63% their occupation was farmer and for
66% their educational attainment level at most was secondary
school. The median score of household assets was 3. Thirty-five
percent was primigravida, and only 17% had experience with con-
dom use. A half of the women used salt for genital washing. The
proportion of women who had RTI symptoms was as high as
92%. The differences in commune characteristics were: propor-
tion of farmers, 0 to 90%; women with an educational level of
high school or higher, 11 to 62%; and women with 5-6 household
assets, 2 to 31%.
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coupon for counseling regarding future risk reduction at the
Preventive Medicine Center, a local health center specializing in
care for hepatitis B.

Questionnaire and Laboratory Tests
The questionnaire consisted of 30 questions on socioeconomic
status, medical and reproductive health history, health behavior,
and RTI symptoms. It was first developed in English, translated
into Vietnamese, and further revised into the local dialect.
Questions were asked on the presence of pruritus, sores or pain,
dysuria and abnormal discharge as RTI symptoms. Household
economic status was measured based on the presence of six
household assets: access to electricity, a bicycle, a motorbike,
availability of running water, a television, and a telephone.12,13 For
personal hygiene, questions were included on "genital washing,"
which is a local term mainly meaning vulvo-perineal washing and
douching.

The seven target infections were candidiasis, bacterial vagi-
nosis, group B streptococcal infection, trichomoniasis, gonorrhea,
syphilis, and hepatitis B. The first three are classified as endoge-
nous infections that result from an overgrowth of organisms nor-
mally present in the vagina. The other four are classified as sexu-
ally transmitted infections that are caused by organisms transmit-
ted through sexual activity with an infected partner. Using vaginal
wet mounts and gram stain microscopy, candidiasis, bacterial
vaginosis and trichomoniasis were diagnosed. The Nugent criteria
were applied to classify bacterial vaginosis.14 Bacterial cultures of
the vaginal secretion were used to detect group B streptococcal
infections and those from the cervical secretion to detect gonor-
rhea. Serum samples were evaluated for syphilis reactivity with
the rapid plasma reagin test, which was confirmed with the
Treponema pallidum hemagglutination test. For hepatitis B, sam-
ples were tested for HBsAg, using a quick test with confirmation
by an enzyme-linked immunosorbent assay. The results were
recorded on standard forms. All examination and laboratory tests
were performed by trained staff from the MCH/FP Center or a
laboratory at the Preventive Medicine Center. Wet mount
microscopy was performed at the CHCs; gram stain microscopy,
bacterial cultures, syphilis tests and hepatitis B quick tests at the
MCH/FP Center; and hepatitis B ELISA test at the Preventive
Medicine Center. Clinicians and laboratory technicians were
trained prior to the survey, as noted below.

Statistical Analysis
All information was entered into a database, using Access®(Microsoft
Corporation, Redmond, WA) and analyzed with the aid of the
software STATA® version 8 for Windows (Stata Corporation,
College Station, TX). First, for the analysis of the factors related
to endogenous infections and hepatitis B, a population-averaged
model of a generalized estimating equation was employed, adjust-
ing for correlation among communes. The Huber-White sandwich
estimator of the variance was used, with consideration given to
spatial dependence. Nineteen variables were examined: socio-
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Median (min, max) N (%)*

(N=505)
Age (years) 27 (18, 44)

24 and younger 176 (34.9)
25-29 191 (37.8)
30 and over 138 (27.3)

Residence in commune whole life
Yes 426 (84.4)
No 77 (15.3)

Religion
None 425 (84.2)
Buddhist 4 ( 0.8)
Christian 76 (15.1)

Occupation
Housewife 27 ( 5.4)
Agriculture 317 (62.8)
Business 62 (12.3)
Government employee 71 (14.1)
Others 28 ( 5.5)

Education
None to primary school 64 (12.7)
Secondary school 271 (53.7)
High school 101 (20.0)
Professional school 53 (10.5)
University 15 ( 3.0)

Household assets† (0-6) 3 (1, 6)
1-2 118 (23.4)
3-4 323 (64.0)
5-6 64 (12.7)

Total number of past pregnancy 1 (0, 7)
0 178 (35.3)
1 165 (32.7)
2 or more 162 (32.1)

Ever used contraceptives‡

Intrauterine device 218 (43.2)
Withdrawal 203 (40.2)
Rhythm method 102 (20.2)
Condom 85 (16.8)
Oral contraceptives 44 ( 8.7)
Injectables 14 ( 2.8)

Material used for genital washing‡

Soap 133 (26.3)
Medical liquid 91 (18.0)
Salt 252 (49.9)
Leaves 39 ( 7.7)

Gestational age (weeks) 26 (5, 42)
12 or less 69 (13.7)
13-27 208 (41.2)
28 or more 228 (45.2)

Total number of present self-reported reproductive tract infection symptoms§ 1 (0, 4)
0 40 ( 7.9)
1 338 (66.9)
2-3 125 (24.8)

* : Total numbers for some items do not add-up to the total number in the top row because of some missing
information.
†:  Electricity, bicycle, motorbike, running water, television, and telephone were the assets measured.
‡: Total percentage does not add-up to 100 because this was a multiple answer question.
§: Pruritus, sore or pain, dysuria and abnormal discharge were asked.
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Table 1. Basic characteristics of pregnant women.
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Among the 505 pregnant women, 182 (36%) had at least one
infection, the prevalence varying from 19% in Nam Thanh to
54% in Hung Tan (Table 2). The frequency of co-infections was
19 (4%) among the women with at least one infection. The most
prevalent infection was candidiasis (17%) followed by hepatitis B
(10%), the prevalence of which was strikingly high in Nghi Thuy
compared with the other communes. STI was rare except hepatitis
B; seven cases of trichomoniasis and one case of gonorrhea were
found but no incidence of syphilis was detected. The prevalence
of bacterial vaginosis and group B streptococcal infection was 7%
and 4%, respectively.

Tables 3 and 4 show the factors associated with endogenous
infections and hepatitis B in the generalized estimating equation
model. Having a score of 5-6 household assets (odds ratio [OR] =
0.67, 95% confidence interval [CI] = 0.43-1.05) and condom use
only (OR = 0.15, 95% CI = 0.03-0.88) were associated with a
decreased risk of endogenous infections. On the other hand, not
living with their husband was associated with an increased risk
(OR = 1.55, 95% CI = 1.12-2.13). For hepatitis B, three factors
were associated with a decreased risk of infection: being
employed by the government (OR = 0.26, 95% CI = 0.06-1.05);
graduate of a professional school or university (OR = 0.18, 95%
CI = 0.04-0.95); and first sexual intercourse at the age of 20 or
later (OR = 0.58, 95% CI = 0.32-1.07).
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Living with husband
Yes
No

Household assets‡ (0-6)
1-4
5-6

Past contraceptive use
Never used
Condom only
Other methods§

Table 3. Factors associated with endogenous infections among pregnant women.

[N (%)]†

Infected Not infected
(N=138) (N=367)

109 (80.2) 317 (86.6)
27 (19.9) 49 (13.4)

124 (89.9) 317 (86.4)
14 (10.1) 50 (13.6)

52 (37.7) 108 (29.4)
1 (  0.7) 14 (  3.8)

85 (61.6) 245 (66.8)

Odds ratio (95%CI)

1.00 (reference)
1.55 (1.12-2.13)*

1.00 (reference)
0.67 (0.43-1.05)#

1.00 (reference)
0.15 (0.03-0.88)*

0.72 (0.47-1.11)

# p<0.1, * p<0.05. Population-averaged model of a generalized estimating 
equation adjusting for possible correlation between communes was employed.
†: Total numbers for some items do not add-up to the total number in the top

row because of some missing information.
‡: Electricity, bicycle, motorbike, running water, television, and telephone

were the assets measured.
§: "Other methods" comprise intrauterine device, withdrawal, rhythm method,

oral contraceptives, injectables, and combined usage of these methods and
condoms.

CI: confidence interval.
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in Zimbabwe.16 With regard to the group B streptococcal infec-
tion, a study from Peru reported a prevalence of 6%; and another
study in the United States reported an even higher 18.6%.17,18

Although the prevalence of the two infections in Nghe An
Province was relatively low when compared with the ones report-
ed in the aforementioned studies, these two are known as strong
risk factors for preterm delivery and neonatal infection.19,20 The
reviews by the Cochrane Collaboration and the WHO recommend
that high-risk women with a history of preterm delivery be
screened for bacterial vaginosis.21,22 Again on the group B strepto-
coccal infection, the Center for Disease Control and Prevention of
the United States recommends universal culture-based screening
at the 35-37th week of gestation.23 Further, one previous random-
ized controlled trial reported a reduction in preterm births by inte-
grating a simple microscopic detection procedure for bacterial
vaginosis, candidiasis, and trichomoniasis into antenatal care.24 In
Nghe An Province, a gynecological examination is not a routine
procedure in antenatal care and universal prenatal screening is not
realistic in a resource-poor setting; but screening women at high
risk may be feasible, especially in urban areas. The risk of a
preterm birth is reported to be rather high (12%) in Vietnam.25

Follow-up studies of the obstetrical influence on these infections
are needed to explore the potential impact of introducing a screen-
ing program.

The STI prevalence was extremely low compared with that in
African countries,26,27 except for hepatitis B. The main transmis-
sion route of hepatitis B in an endemic area is exposure early in
life through vertical or horizontal transmission.28 There is a

Compared with the laboratory diagnosis, the women's self-
reported symptoms and clinical findings had low positive predic-
tive values (Table 5). Only the clinical findings on the vaginal
wall had both a sensitivity and specificity over 50%.

DISCUSSION

This community-based survey, with laboratory diagnosis to define
RTI, provided information on RTI among pregnant women in
communes in Vietnam for the first time. Endogenous infections
were found to be most prevalent among pregnant women in the
target region, as in previous studies conducted among non-preg-
nant Vietnamese women.4,7,8 Candidiasis had the highest preva-
lence, which was comparable to that previously reported in devel-
oped countries. In a multi-center cohort study among pregnant
women in the United States, the prevalence of moderate to heavy
candida colonization was 10%.15 During pregnancy, increased lev-
els of transudation from the vaginal wall, glycogen in the vaginal
secretions, a progesterone level and impaired immunity predis-
pose one to candidiasis. Fortunately, this prevalent infection does
not cause serious negative consequences to one's pregnancy,15 but
a current presumptive diagnosis could lead to an over-prescription
of antibiotics and subsequent unnecessary morbidity. This can be
addressed by introducing appropriate diagnostic techniques, as
described below.

The prevalence of bacterial vaginosis reported in a previous
multi-center survey in seven countries that used the same diag-
nostic techniques varied from 5.8% in the United States to 24.4%

Occupation
Agriculture
Business
Government employee
Housewife / others

Education
None to primary school
Secondary school
High school
Professional school / University

Age at first sexual intercourse (years)
younger than 20
20 and over

Table 4. Factors associated with hepatitis B among pregnant women.

[N (%)]†

Infected Not infected
(N=50) (N=455)

28 (56.0) 289 (63.5)
13 (26.0) 49 (10.8)
2 (  4.0) 69 (15.2)
7 (14.0) 48(10.6)

8 (16.0) 56 (12.3)
30 (60.0) 241 (53.1)
10 (20.0) 91 (20.0)
2 (  4.0) 66 (14.5)

16 (32.0) 107 (23.6)
34 (68.0) 346 (76.4)

Odds ratio (95%CI)

1.00 (reference)
2.25 (0.86-5.89)
0.26 (0.06-1.05)#

1.26 (0.62-2.56)

1.00 (reference)
0.89 (0.43-1.85)
0.76 (0.27-2.18)
0.18 (0.04-0.95)*

1.00 (reference)
0.58 (0.32-1.07)#

# p<0.1, * p<0.05. Population-averaged model of a generalized estimating equation adjusting for
possible correlation between communes was employed.

†: Total numbers for some items do not add-up to the total number in the top row because of
some missing information.
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Women's self-reported symptoms
Pruritus

No
Yes

Sore or pain
No
Yes

Dysuria
No
Yes

Abnormal discharge
No
Yes

Have at least one symptom
No
Yes

Physician's findings
Vaginal wall ‡

Normal
Abnormal

Discharge
Normal
Abnormal

Cervix
Normal
Abnormal

Table 5. Comparison of laboratory diagnosis with women's symptoms and clinical diagnosis.

Infected†

110 (26.1)
34 (41.0)

127 (27.9)
17 (35.4)

127 (28.2)
17 (32.1)

10 (20.0)
134 (29.5)

5 (12.5)
139 (30.0)

67 (25.5)
77 (32.2)

43 (27.0)
101 (29.4)

136 (28.9)
8 (25.0)

Not infected

311 (73.9)
49 (59.0)

329 (72.1)
31 (64.6)

323 (71.8)
36 (67.9)

40 (80.0)
320 (70.5)

35 (87.5)
324 (70.0)

197 (74.9)
162 (67.8)

116 (73.0)
242 (70.6)

334 (71.1)
24 (75.0)

Laboratory diagnosis
[N (%)] * Total

(N)

421
83

456
48

450
53

50
454

40
463

263
239

159
343

470
32

Sensitivity
(%)

23.6

11.8

11.8

93.1

96.5

53.3

70.1

5.6

Specificity
(%)

86.4

91.4

90.0 

11.1

10.0 

54.9

32.4

93.3

* : Percentages in italics are positive predictive values.
†: Infections in this analysis comprise trichomoniasis, candidiasis, bacterial vaginosis, group B streptococcal 

infection, gonorrhea and syphilis.
‡: Clinical findings of vaginal wall were recorded as "normal", "inflammation" or "others". 

The latter two were classified as abnormal.

borns from vertical transmission, prevention of further sexual
transmission in the reproductive age group, and implementation
of infection control measures at health care institutions.

Despite local concerns and several earlier studies reporting a
high RTI prevalence in Vietnam, we found the prevalence of STI,
except hepatitis B, to be extremely low; and endogenous infec-
tions to be moderate, as discussed above. First, the most probable
explanation for this is the laboratory test-based diagnosis, which

hepatitis B immunization program for all babies born in Nghe An
Province, but local health care workers report a shortage of vac-
cines and little recognition of how important the program is
among parents. Moreover, an association with age at the time of
first sexual intercourse, the only item related to sexual behavior in
our questionnaire, and a wide inter-commune variation may sug-
gest sexual and iatrogenic components in the spread of infection.
The urgent issues to be considered are the protection of the new-
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tices.
In an earlier study in Hue,7 the investigator stated that symp-

toms and clinical findings were not good indicators of an RTI
infection and could lead to over-diagnosis and over-treatment.
One study on a low-income, low RTI prevalence situation in
Bangladesh pointed out a likely problem of over-treatment due to
syndromic management.37 Given the rapid increase in the drug
supply since economic reform in 1986 (Doi Moi) and few regula-
tions on its application, we recommend that laboratory diagnosis
of common endogenous infections be promoted at health care
institutions with laboratory facilities.7 Endogenous vaginal infec-
tions can be diagnosed by a simple microscopic test. Microscopes
are available at local hospitals and other health care institutions
and this study demonstrated that local laboratory staff and physi-
cians can diagnose the infections if adequate training is given.
The MCH/FP Center had already organized a three-day RTI diag-
nosis training session for gynecologists and laboratory technicians
at district hospitals in Nghe An Province, a repetition of which is
recommended.

To conduct prevention programs effectively, intra-province
variations in prevalence should be considered. For example, Hung
Tan needs to target endogenous infections and preventing hepati-
tis B should be the top priority in Nghi Thuy. Also, the pregnancy
registration system should be reviewed. Surprising to local health
policy makers, the registration system at CHC lacked data on a
considerable number of pregnant women. In Vietnam, all health
data are first collected at the CHC level and summarized for each
district and province level, from which national statistics are com-
piled. Improved and accurate data collection at the CHC level is
mandatory for health policy development and promotion activi-
ties. The JICA project gave support to ensuring the utilization of
Home-Based Maternal Records (HBMR) for pregnant women and
mothers to keep a record of their antenatal visits and child
growth; and for providing an exact copy of the handbook for each
woman at the level of the CHC. This system should be strength-
ened to improve the pregnancy registration system.

There are three major limitations in the current study. First, the
results obtained from this cross-sectional study can only provide
evidence of statistical associations between RTI and the factors
that were investigated: it does not show cause-effect relationships.
Second, because this was the very first RTI survey among preg-
nant women in the region, detailed questions on sexual behavior
and questions to test a woman's knowledge about RTI were not
included in the questionnaire because of concern about their
acceptance of the survey. The MCH/FP Center is planning to
repeat a similar RTI survey to monitor the trend in RTI preva-
lence after implementing several preventive measures. These
opportunities should be utilized to investigate further both
women's and men's knowledge about reproductive health and
related behavior. Third, not all of the laboratory tests that were
done could be classified as optimal, considering the local labora-
tory capacity and the feasibility of repeating a similar survey by
local staff in the future. It is expected that better diagnostic tests

is one of the strengths of the present study. Hue study, in which
the most likely diagnostic methods were applied, reported a rela-
tively low RTI prevalence among patients at a local MCH/FP
Center.7 Second, another possible explanation is the unique char-
acteristics of the target population in our study. Pregnant women
are characterized as a low-risk population for STI; but as already
noted, they are prone to be infected with candidiasis. The third
possible explanation, particularly in regard to the low STI preva-
lence, is the low risk sexual behavior in Vietnam. One study in
the northern part of Vietnam revealed that only a small proportion
of subjects aged 15-49 years had a sexual relationship with some-
one other than their regular partners or with commercial sex
workers.29 However, the spread of HIV has shifted toward a
younger population: the public should be made aware of the ten-
dency toward an increase in the sexual transmission of STI and
HIV due to increasing sexual activity among this population seg-
ment.29,30

Interestingly, condom use was proven to be a protective factor
for endogenous infections. There is growing evidence that shows
a possible sexual component in the occurrence of bacterial vagi-
nosis, candidiasis and group B streptococcal infections. Similar to
our study, condom use showed a significant protective effect
against bacterial vaginosis in some earlier studies.31,32 Others have
reported that when the sexual partner of a patient with recurrent
vaginal candidiasis is treated, the recurrence rate decreases, and
that a group B streptococcal infection is associated with sexual
activity.33,34 In the present study, only 17% had ever used con-
doms: so as the HIV epidemic in Vietnam continues to evolve
rapidly,30 there is a need to promote condoms for the prevention of
RTI and HIV/AIDS.

For a better understanding of gynecological morbidity, there is
a need to investigate social determinants.9 We found an associa-
tion between a higher household asset score and a decreased risk
of endogenous infections; and a higher educational level and
being a government employee, a respected occupation in a social-
ist society, with a decreased risk of hepatitis B. It is known that
hepatitis B has a strong association with being in a low social
class.35 For endogenous infections, one RTI survey among preg-
nant Bangladeshi women revealed an association between low
socioeconomic status and bacterial vaginosis.36 Poverty is linked
with other factors that are related to infections, including a lack of
access to preventive and curative health services, low health liter-
acy, unfavorable sanitation, and risky sexual behavior.37 An RTI
prevention program targeted at the less wealthy population is rec-
ommended.

The Vietnamese women's perceived causes of RTI are predom-
inantly exposure to dirty water and poor personal hygiene.5

Although the practice of "genital washing" was not associated
with RTI in the current survey, it was noted that half of the
women used salt and some used leaves. In general, women of all
ages should be advised to avoid vaginal douching. Further investi-
gation is needed to understand the ways Vietnamese women prac-
tice "genital washing" and their belief in regard to douching prac-
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9. Anonymous. Studying reproductive tract infections and relat-
ed disorders in women. Prog Reprod Health Res 2001; 57: 1-
8.

10. Vu QN, Le TPM, Nguyen TT. A baseline survey on public
sector reproductive health services in Nghe An Province.
Population Council. Hanoi, 2001.
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Gynecol 1998; 178: 374-80.
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Health. Worldwide variation in prevalence of asymptomatic
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and new infections will be added in future surveys, provided that
the laboratory techniques and facilities also improve.

In summary, endogenous infections were prevalent among
pregnant women in Nghe An Province. The design and imple-
mentation of interventions to prevent RTI require a multifaceted
approach. From a medical perspective, promotion and training in
conducting simple microscopy tests to diagnose endogenous
infections are recommended. Preventing vertical and horizontal
transmission of hepatitis B is an urgent issue in some regions.
Educational programs promoting condom use and improving peo-
ple's knowledge about RTI prevention are recommended. For the
effective operation of prevention programs, intra-province varia-
tion in RTI prevalence should be addressed, pregnancy registra-
tion systems require improvement and less wealthy people need
special attention.
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