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Abstract

Objectives: The aim of this study is to examine the utilities of antenatal care with comprehensive

health education qualified in Phnom Penh for the health of mothers and infants during perinatal and

postpartum periods. Attention was given to the existing socioeconomic disparities among women in this

urban area, and the utilities were discussed irrespective of socioeconomic status.

Methods: A total of 436 pregnant women in an urban area in Phnom Penh were selected using a

complete survey in randomly sampled villages and were followed up. Participating in antenatal care

with comprehensive health education at least three times was regarded as the use of “qualified

antenatal care” during pregnancy. In this study, we investigated the independent associations of the use

of qualified antenatal care with the following outcome variables after the adjustment for the influence

of socioeconomic variables: postpartum maternal health knowledge, postpartum maternal anemia, low

birth weight, and infant immunization.

Results: Of the 314 subjects who completed the follow-up examination, 66.8% used qualified

antenatal care during pregnancy. The use of qualified antenatal care was positively associated with

postpartum maternal health knowledge (OR=2.38, 95%CI: 1.12–5.05), and reductions in the inci-

dences of postpartum anemia (OR=0.22, 95%CI: 0.05–0.95) and low birth weight (OR=0.06, 95%CI:

0.01–0.39) after the adjustment of the influence of socioeconomic status. The infants born to mothers

who used qualified antenatal care had significantly higher coverage of BCG, DPT
1
, and DPT

3
 immuni-

zations (P<0.001, P<0.001, and P<0.01, respectively), independent of their socioeconomic conditions.

Conclusion: This study shows the solid utilities of qualified antenatal care in Phnom Penh for

perinatal health.
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Introduction

There has been little progress in improving access to

antenatal care services in countries in Asia (1). Besides the

benefits of identifying high-risk pregnancies and providing

timely assessment and treatment, one of the expected utilities of

antenatal care is the utilization of antenatal care services as an

entry point for gaining health knowledge and accessing other

health services (1, 2). Focusing on the utilities of antenatal care

related to the events after delivery is particularly useful when

healthcare services are scarce in general.

For the healthy growth of infants, maternal health knowl-

edge is an important factor (3–6). The health and nutritional

status of mothers are closely related to infant health when

breast feeding is prioritized (7, 8). Immunization is considered

useful not only for the prevention of particular diseases but also

for the promotion of general health conditions of children (9–

12). Maternal health knowledge, health status, and use of
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immunization are regarded as key factors for securing perinatal

health.

In Phnom Penh, the capital city of Cambodia, antenatal

care with comprehensive health education during pregnancy

has become open to all urban residents at a minimal cost

averaging 2000 Riel (equivalent to US$ 0.50) per visit. The

services in Phnom Penh include group education for antenatal,

perinatal, and postpartum health, individual antenatal examina-

tion, and individual health education to improve the health of

mothers and newborns. Antenatal care with maternal education

has become more accessible, being within a 30-minute walking

distance for residents. This was the result of the encouragement

from the government of Cambodia to promote antenatal care

(13). Since the introduction of a low user fee and city wide

provision of antenatal care services, the number of users

increased, and a high level of satisfaction from the participants

was reported (14). Since the year 2000, the use of services at

least three times has been recommended by the district health

authorities in Phnom Penh, and was defined as the use of

“qualified antenatal care”. Although efforts have been made to

make individual antenatal care to meet needs of communities,

the utilities of “qualified antenatal care” in resource-scarce

communities are of a concern.

There is an apparent socioeconomic inequality in maternal

and child health in urban areas in Asia (15, 16). The socioeco-

nomic status of women and their families are closely related to

the use of health services and health knowledge (17–20). For

health promotion in urban communities, including those that are

socioeconomically disadvantaged, the utilities of antenatal care

services regardless of socioeconomic conditions of individual

families need to be determined.

Pregnant women in urban villages in Phnom Penh, Cam-

bodia were followed up to obtain information on the utilities of

qualified antenatal care practiced according to the criteria of the

Phnom Penh authorities. The utilities were examined by investi-

gating the associations of the use of qualified antenatal care

with postpartum maternal health knowledge, postpartum mater-

nal anemia, low birth weight of newborns, and the use of

immunization for infants, regardless of the family’s socioeco-

nomic conditions.

Methods

Subjects

The subjects were selected by using a complete survey in

villages randomly sampled within two strata in urban Phnom

Penh, 10 villages with a transient population and 14 villages

from residential areas. A door-to-door census, carried out by a

study team consisting of a medical doctor and nurse-midwives,

was conducted in these villages in December 2003 to register

all pregnant women with the support of the village chiefs and

the communal authority. All women of reproductive age were

contacted. Women reported their pregnancies and women

suspecting themselves of being pregnant were invited to

participate in this study for further examination. After obtaining

informed consent, the study team conducted obstetric examina-

tions using interviews and the Leopold method. Urine-based

human chorionic gonadotropin pregnancy tests were used to

confirm their pregnancies. A total of 436 women were identi-

fied as being pregnant.

After deliveries, a follow-up survey was performed, during

the period from 7 July to 23 August 2004, to examine the health

of the women. The data was collected by a team consisting of

two medical doctors, two nurse-midwives, a laboratory techni-

cian, and the village chiefs. The health professionals of the

study team had been involved in outreach immunization

campaigns in the study areas and were familiar with the

behavioral patterns of the populations. They were instructed on

the purpose of the survey, and undertook training to gain the

skills required for data collection.

A total of 314 women participated in the follow-up

examination. All the subjects gave written, informed consent

for participation in the examination. Among the women listed

in December 2003, 111 had moved away from their villages to

look for work, for resettlement, or to return to their hometowns,

and 11 refused to participate in the study. The chief of each

village reported no maternal deaths.

Antenatal care

The subjects of this study had access to one of the nine

health facilities providing antenatal care services that was

within a 30-minute walking distance. Antenatal care services

were available every day at each of these health facilities. The

cost of each visit was 3000–5000 Riels (US$ 0.75–1.25) for the

first visit, 1000–3000 Riels (US$ 0.25–0.75) for the second

visit, and 1000–2000 Riels (US$ 0.25–0.50) for subsequent

visits. The pregnant women paid individually at each health

facility for their every visit. To facilitate the use of antenatal

care services by pregnant women, posters were displayed at

health facilities and other public places. Notices were

disseminated to individual community members through village

health workers, the heads of villages, and health professionals

visiting villages for outreach activities of child immunization.

A group maternal education program was provided for

pregnant women who visited health facilities for antenatal care

consultation. The contents included information on complica-

tions in pregnancy, the risk signs of pregnancy complications,

vaccinations for pregnant women, the prevention of sexually

transmitted infection and human immunodeficiency virus,

nutritional needs during pregnancy and the postpartum period,

breast feeding, an immunization schedule for children, and

essential nutrients for infants. This group education session was

available from the women’s first visit to their subsequent visits

during their pregnancy.

In addition to individual health examination using feto-

maternal health check-ups, individual consultations for health

education were carried out. The knowledge and comprehension

of mothers concerning perinatal health were individually

examined, and additional instructions tailored to improve each

woman’s knowledge were provided. Thirty iron-folate tablets

were provided for supplementation per visit (200 mg of ferrous

sulfate and 0.40 mg of folic acid/tablet), at the first, second, and

third visits. Although the information given during the group

maternal education program sessions at each of the visits of

antenatal care was similar, additional personal consultation and

instructions strengthened the functional knowledge and skills of
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the subjects. Furthermore, mutual relationships between health

professionals and pregnant women had developed by later visits

for antenatal care, prior to the delivery dates.

A recommendation to use the antenatal care program at

least three times was given individually to the pregnant women

in the study area at their first consultation for antenatal care.

This recommendation has been given since the year 2000 as a

standard advice for pregnant women.

Study variables

After the deliveries, a survey was conducted in accordance

with the protocol approved by the Cambodian Ethics Commit-

tee for Health Research. The survey examines the use of antena-

tal care, socioeconomic characteristics of pregnant women,

pregnancy- and maternity-related characteristics, postpartum

maternal health knowledge, postpartum anemia, birth weight of

newborns, and immunization of infants.

The mothers reported the number of times they visited

health facilities for antenatal care consultation during their

pregnancy. The subjects who received antenatal care consulta-

tion at least three times were regarded as using “qualified

antenatal care” during pregnancy.

Regarding maternity-related characteristics, the age at

delivery, parity (number of deliveries), the date of delivery, and

the status of breast feeding after delivery were reported. The

number of months between enrollment in the study and deliv-

ery, and the number of days from delivery to the postpartum

follow up examination and interview were calculated. Height

and weight of the mothers were also measured at the post-

partum examination.

Regarding the socioeconomic characteristics of the sub-

jects, the number of years of education the mothers had,

monthly income per household member, and the occupations of

mothers were reported and used as socioeconomic variables.

The following factors were used to evaluate the range of

aspects of perinatal health: pregnancy outcome, postpartum

maternal health knowledge, postpartum anemia, birth weight of

newborns, and the completion of immunization for newborns.

The outcomes of the pregnancies were reported by the

subjects from written information recorded by health profes-

sionals at the time of delivery. The outcomes were categorized

as follows: live birth, stillbirth, spontaneous abortion, induced

abortion, and other. Cases of perinatal death and neonatal death

were also recorded.

Postpartum maternal health knowledge was evaluated on

the mother’s agreement with the following statements: 1)

antenatal care is useful to prevent pregnancy-related problems,

2) hypertension, edema of the legs, albuminuria (Toeuk Naum

Pray in Khmer language), and convulsions during late preg-

nancy are signs of eclampsia, 3) delivery at a health facility is

safer than delivery at home, 4) breastfeeding is better than milk

formula for babies less than 6 months of age, 5) participation in

routine immunization programs prevents some diseases in

children, and 6) vitamin A prevents night blindness: Their

knowledge was also evaluated in terms of their familiarity with

immunization programs for children: 7) Bacillus of Calmette

and Guérin (BCG), that is, anti-tuberculosis vaccine, 8) polio

vaccine, 9) diphtheria, pertussis, and tetanus vaccine, and 10)

measles vaccine. With each correct answer in response to

statements 1, 3, 4, 5 and 6, and when mothers named the correct

signs or diseases in response to statements 2, 7, 8, 9 and 10, one

point was given. The sum of these points was used as the

“maternal and child health knowledge score,” where a higher

score indicates a greater knowledge. Cronbach’s alpha was

0.62. The scores were divided into two categories by the

median: “low” corresponding to scores of 0–6 and “high”

corresponding to scores of 7–10.

Each subject’s blood hemoglobin concentration was

determined using capillary blood collected from the fingertip

and a HemoCue Hb 201+ analyzer (Hemocue AB, Angelholm,

Sweden). Less than 12.0 g of hemoglobin per dl within 90 days

after delivery was defined indicated postpartum anemia (21).

The weights of the newborn babies were recorded based

on the report cards completed by health professionals attending

the delivery. Those weighing less than 2500 g at birth were

defined as “low birth weight”.

Whether the infants received the following immunizations

was recorded in the child’s immunization cards: BCG, DPT
1

(first dose of diphtheria, pertussis, and tetanus vaccine), and

DPT
3
 (third dose of diphtheria, pertussis, and tetanus vaccine).

BCG was recommended just after birth, while DPT
1
 vaccination

was recommended six weeks after birth, and DPT
3
 eight weeks

after DPT
1
.

Analyses

The mean values and distribution of maternity-related and

socioeconomic variables among women who did and did not use

qualified antenatal care were compared by t-test and chi-square

test. Distributions of perinatal health variables among women

who did and did not use qualified antenatal care were compared

using the chi-square test. Logistic regression was used to exam-

ine the independent associations of the utilization of qualified

antenatal care with outcome variables after adjustment for the

influence of socioeconomic variables. A probability of P<0.05

was considered to show statistically significant associations.

Results

Of the 314 pregnant women followed up in this study, 304

had singleton births including two cases of stillbirth. There

were six cases of spontaneous abortion, one case of induced

abortion, one case of molar pregnancy, one women delivered

twins, and one pregnancy had not yet come to term. The data of

the 304 women with singleton births and their most recent baby

were analyzed.

The mean frequency of participation in antenatal care

services, including both before and after the registration of the

list of subjects of this study, was 3.7 times (SD=2.6). Fifty-five

subjects (18.1%) did not use any antenatal care services, and

46 (15.1%), 80 (26.3%), 87 (28.6%), and 36 (11.8%) women

utilized antenatal care services 1–2, 3–4, 5–6, and 7 and more

times during the most recent pregnancy. Among the users of

antenatal care services, 93.6% of them reported satisfaction

with the quality of services. None of the study subjects declared

any side effects or other problems related to the taking of

iron-folate tablets.
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Table 1 Maternity-related and socioeconomic characteristics of subjects grouped by use of qualified antenatal care during pregnancy

(n=304)

Use of qualified anatenatal care
‡

Yes (n=203) No (n=101)

Characteristics n (%) Mean±SD n (%) Mean±SD

Maternity-related variables

Maternal age at delivery (years) 26.3±5.2 28.0±6.7 *

Parity (number of deliveries) 2.0±1.3 2.9±1.8 ***

Term from registration of the study to delivery (months) 2.4±2.2 2.8±1.9

Days after last delivery (days) 123.6±65.4 111.6±59.9

Body mass index at postpartum examination 21.9±3.3 21.6±3.9

Exclusive breast feeding within first 6 months (n=296) #

No 93 (46.3) 31 (32.6)

Yes 108 (53.7) 64 (67.4)

Socioeconomic variables

Years of education of mother ###

None 20 (9.9) 37 (36.6)

1–6 59 (29.1) 46 (45.5)

≥7 124 (61.1) 18 (17.8)

Monthly income per household member (in US$) ###

<30 84 (41.4) 68 (67.3)

30–59 60 (29.6) 23 (22.8)

≥60 59 (29.1) 10 (9.9)

Occupation of mother ###

Unskilled job 70 (34.5) 40 (39.6)

Housewife 95 (46.8) 60 (59.4)

Skilled job 38 (18.7) 1 (1.0)

‡

Use of antenatal care with comprehensive health education at least three times during pregnancy.

* P<0.05, *** P<0.001 (comparison between women with/without qualified antenatal care using t-test).

#

P<0.05,
###

P<0.001 (comparison between women with/without qualified antenatal care using chi-square test).

Table 2 Percentage distributions of postpartum maternal health knowledge, postpartum anemia, low birth weight, and coverage of 

infant immunization grouped by use of qualified antenatal care
‡

 during pregnancy

Use of qualified antenatal care
‡

Yes No

N % n %

Postpartum health knowledge regarding maternal and child health (n=304)

High (score, 7–10) 122 60.1 30 29.7 ***

Low (score, 0–6) 81 39.9 71 70.3

Postpartum anemia (<12.0 g hemoglobin/dl) (n=108)

No 51 75.0 16 40.0 ***

Yes 17 25.0 24 60.0

Birth weight of newborn (g) (n=234)

≥2500 184 98.4 41 87.2 **

<2500 3 1.6 6 12.8

BCG Immunization (n=289)

Yes 188 94.9 51 56.0 ***

No 10 5.1 40 44.0

DPT
1
 Immunization (n=239)

Yes 150 91.5 34 45.3 ***

No 14 8.5 41 54.7

DPT
3
 Immunization (n=144)

Yes 81 77.1 10 25.6 ***

No 24 22.9 29 74.4

** P<0.01, *** P<0.001, (Comparison between women with/without qualified antenatal care using chi-square test).

‡

Use of antenatal care with comprehensive health education at least three times during pregnancy.
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Table 1 shows maternity-related and socioeconomic char-

acteristics of subjects grouped by the use of qualified antenatal

care.

Maternal health knowledge scores ranged from 2 to 9, with

a median of 6.5 and a mean of 6.3 (SD=1.7). Postpartum

maternal blood hemoglobin concentration ranged from 6.5 to

16.5 g/dl, with a mean of 12.5 g/dl (SD=1.7). The prevalence of

postpartum anemia at the time of the interview was 31.4%.

Birth weight ranged from 1750 to 4250 g and 9 of the 234

newborn babies (3.8%) were classified as having low birth

weight. Of the newborn babies, 82.7% received BCG immuni-

zations, and 77.0% and 63.2% of the infants aged 43 days and

older and 99 days and older received DPT
1
 and DPT

3
, respec-

tively.

Table 3 Associations among the use of qualified antenatal care
‡

 during pregnancy, socioeconomic factors, and 

postpartum health knowledge regarding maternal and child health (n=304)

High level of postpartum health knowledge (score, 7–10)

OR 95%CI aOR
#

95%CI

Antenatal care attendance during recent pregnancy

Never 1.00 1.00

Once or twice 1.56 0.66–3.68 1.31 0.53–3.25

≥3 times (qualified antenatal care) 4.41 2.26–8.61 *** 2.38 1.12–5.05 *

Years of education of mother

None 1.00 1.00

1–6 2.00 0.96–4.17 1.75 0.82–3.72

≥7 8.06 3.94–16.5 *** 6.31 2.83–14.0 ***

Monthly income per household member (in US$)

<30 1.00 1.00

30–59 1.09 0.64–1.86 0.61 0.32–1.15

≥60 1.82 1.02–3.25 * 0.74 0.36–1.49

Occupation of mother

Unskilled job 1.00 1.00

Housewife 1.20 0.73–1.96 1.08 0.62–1.87

Skilled job 2.80 1.29–6.09 ** 1.20 0.51–2.86

‡

Use of antenatal care with comprehensive health education at least three times during pregnancy.

#

Adjusted odds ratio: The following variables were used as independent variables of a logistic regression model to estimate

a high level of postpartum health knowledge: use of qualified antenatal care during pregnancy, years of education of

mother, monthly income per household member, and occupation of mother.

* P<0.05, ** P<0.01, *** P<0.001.

Table 4 Associations among the use of qualified antenatal care
‡

 during pregnancy, socioeconomic factors, 

and postpartum anemia (n=108)

Postpartum anemia

OR 95%CI aOR
#

95%CI

Antenatal care attendance during recent pregnancy

Never 1.00 1.00

Once or twice 1.18 0.33–4.20 1.12 0.25–5.00

≥3 times (qualified antenatal care) 0.24 0.08–0.70 ** 0.22 0.05–0.95 *

Years of education of mother

None 1.00 1.00

1–6 0.43 0.15–1.23 ** 0.46 0.13–1.71

≥7 0.20 0.07–0.55 0.37 0.09–1.56

Monthly income per household member (in US$)

<30 1.00 1.00

30–59 0.28 0.10–0.78 * 0.72 0.19–2.72

≥60 0.28 0.09–0.87 * 1.18 0.24–5.80

Occupation of mother

Unskilled job 1.00 1.00

Housewife 1.87 0.79–4.41 1.16 0.41–3.28

Skilled job — —

‡

Use of antenatal care with comprehensive health education at least three times during pregnancy.

#

Adjusted odds ratio: The following variables were used as independent variables of a logistic regression model to estimate

postpartum anemia: use of qualified antenatal care during pregnancy, years of education of mother, monthly income per

household member, occupation of mother, breastfeeding, and number of days postpartum.

The mothers who delivered a baby within 90 days of the follow-up examination were included in this analysis.

* P<0.05, ** P<0.01.
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Table 2 shows the percentage distributions of postpartum

maternal health knowledge regarding maternal and child health,

postpartum anemia, low birth weight, and infant immunization

grouped by the use or non-use of qualified antenatal care during

pregnancy.

Table 3 shows the crude and adjusted associations among

the use of qualified antenatal care during pregnancy, socioeco-

nomic characteristics, and postpartum maternal health knowl-

edge. The use of qualified antenatal care during pregnancy was

independently associated with high knowledge scores after

adjustment for the influence of education, household income,

and occupation (adjusted OR=2.38; 95%CI: 1.12–5.05, with

reference to women who never received any antenatal care).

Table 4 shows the crude and adjusted associations among

the use of qualified antenatal care, socioeconomic characteris-

tics, and postpartum anemia. The use of qualified antenatal care

Table 5 Associations among the use of qualified antenatal care
‡

 during pregnancy, socioeconomic factors, and 

incidence of low birth weight (n=234)

Low Birth Weight

OR 95%CI aOR
#

95%CI

Antenatal care attendance during recent pregnancy

Never 1.00 1.00

Once or twice 0.26 0.04–1.59 0.27 0.04–1.90

≥3 times (qualified antenatal care) 0.06 0.01–0.28 *** 0.06 0.01–0.39 *

Years of education of mother

None 1.00 1.00

1–6 0.82 0.15–4.52 3.90 0.36–42.6

≥7 0.17 0.02–1.30 2.91 0.41–20.7

Monthly income per household member (in US$)

<30 1.00 1.00

30–59 1.10 0.24–5.06 0.54 0.07–4.38

≥60 0.82 0.15–4.60 0.78 0.10–6.14

Occupation of mother

Unskilled job 1.00 1.00

Housewife 0.21 0.04–1.05 0.83 0.06–11.0

Skilled job 0.32 0.04–2.79 0.18 0.01–3.23

‡

Use of antenatal care with comprehensive health education at least three times during pregnancy.

#

Adjusted odds ratio: The following variables were used as independent variables of a logistic regression model to estimate

low birth weight: use of qualified antenatal care during pregnancy, years of education of mother, monthly income per

household member, and occupation of mother.

* P<0.05, *** P<0.001.

Table 6 Associations among the use of qualified antenatal care
‡

, socioeconomic factors, and coverage of infant immunization

BCG (n=289) DPT
1
 (n=239) DPT

3
 (n=144)

aOR
#

95%CI aOR
#

95%CI aOR
#

95%CI

Antenatal care attendance during recent pregnancy

Never 1.00 1.00 1.00

Once or twice 2.92 1.07–7.93 * 1.93 0.64–5.80 1.12 0.24–5.27

≥3 times (qualified antenatal care) 12.60 4.80–33.1 *** 10.13 3.75–27.3 *** 7.09 2.02–24.8 **

Years of education of mother

None 1.00 1.00 1.00

1–6 3.00 1.27–7.10 * 5.38 1.85–15.6 ** 2.50 0.54–11.5

≥7 15.66 3.77–65.1 *** 13.11 3.78–45.5 *** 5.55 1.21–25.4 *

Monthly income per household member (in US$)

<30 1.00 1.00 1.00

30–59 2.23 0.78–6.37 1.61 0.57–4.52 0.40 0.13–1.19

≥60 3.02 0.55–16.6 3.43 0.75–15.7 1.78 0.44–7.15

Occupation of mother

Unskilled job 1.00 1.00 1.00

Housewife 1.78 0.77–4.12 2.03 0.82–5.04 1.46 0.56–3.82

Skilled job 0.85 0.08–8.69 0.88 0.15–5.13 1.19 0.27–5.20

‡

Use of antenatal care with comprehensive health education at least three times during pregnancy.

#

Adjusted odds ratio: The following variables were used as independent variables of a logistic regression model to estimate coverage of infant immunization:

use of qualified antenatal care during pregnancy, years of education of mother, monthly income per household member, occupation of mother, birth order,

and age of infant.

The subject infants aged 43 days old and older and 99 days old and older were included in the analysis of DPT
1
 and DPT

3
, respectively.

* P<0.05, ** P<0.01, *** P<0.001.



Environ. Health Prev. Med. Improved Perinatal Health in Phnom Penh

199

during pregnancy was independently associated with post-

partum anemia after adjustment for the influence of education,

household income, occupation, breastfeeding status, and num-

ber of days after delivery (adjusted OR=0.22; 95%CI: 0.05–

0.95, with reference to women who never received any

antenatal care).

As shown in Table 5, the use of qualified antenatal care

during pregnancy was associated with a reduced risk of low

birth weight after adjusting for education, household income,

and occupation (adjusted OR=0.06; 95%CI: 0.01–0.39, refer-

ence to women never attended antenatal care).

Table 6 shows the results of logistic regression, which

indicates the use of qualified antenatal care during pregnancy

was independently associated with BCG (adjusted OR=12.60;

95%CI: 4.80–33.1), DPT
1
 (adjusted OR=10.13; 95%CI: 3.75–

27.3), and DPT
3
 (adjusted OR=7.09; 95%CI: 2.02–24.8, with

reference to women who never received any antenatal care)

immunizations of the infants after adjusting the influence of

socioeconomic factors.

Discussion

This study, performed in an urban area in Phnom Penh,

Cambodia, indicated the utilities of qualified antenatal care

(using antenatal care with comprehensive health education at

least three times during pregnancy) for postpartum maternal

health knowledge and reductions in both postpartum anemia

and low birth weight. The use of qualified antenatal care was

also associated with the coverage of BCG, DPT
1
, and DPT

3

immunizations.

All the pregnant women in the subject villages were

followed up, including those who had and had not visited the

health facilities for antenatal care. The involvement of a

transient population enabled us to analyze the effectiveness of

the use of antenatal care in disadvantaged populations. Partici-

pation of health professionals who had regular contact onsite

with the communities, in addition to the contact at health

facilities, facilitated a follow-up of the subjects remaining in the

study area as complete as possible.

There is a controversy in relation to the use of antenatal

care and perinatal health care in terms of the quantity and

quality of the services. The results of some studies suggest a

relationship between the use of antenatal care and neonatal birth

weight (22–24). Others did not show a relationship between the

use of antenatal care and perinatal outcome (25). The results of

this study showed critical associations between the frequency of

antenatal care attendance and perinatal health.

Odds ratios used to estimate the perinatal health of

subjects using antenatal care services once or twice, or three

times or more in reference to those not using the services

suggested a range of outcomes owing by antenatal care. There

were critical differences between the odds ratio for once or

twice, or three times or more, with respect to using antenatal

care services for postpartum anemia. There were neither associ-

ations nor tendencies between using antenatal care once or

twice and a reduction in the incidence of postpartum anemia. A

significant relationship between the use of three times or more

antenatal care and a reduction in the incidence of postpartum

anemia was observed. There were gradient relationships among

the frequency of antenatal care use, once or twice, or three

times or more, postpartum health knowledge, the low birth

weight of newborns, and the coverage of infant immunizations.

This suggests the influence of using antenatal care once or

twice is weak, while the influence is significantly strengthened

by using the service three times or more. Information on the

range of relationships with perinatal health according to the

number of programs attended helps design programs with

different contents for women with different past experiences in

antenatal care and attendance histories.

The use of antenatal care at least three times was associ-

ated with a lower risk of postpartum anemia within 90 days of

delivery, which was independent of other influencing factors.

This result was regarded to be related to the iron supplementa-

tion from 90 iron-folate tablets received at three antenatal care

visits. The following dietary practice advice given at the antena-

tal care may have also been related to the prevention of anemia

after delivery.

The women who used qualified antenatal care were

younger and had a fewer number of deliveries than those who

did not use the qualified antenatal care. It is understandable that

women with less experience with delivery used antenatal care

more frequently. However, the results of perinatal health out-

come indicated that influences from earlier pregnancies are less

likely to exist. Visits of health professionals to the communities

of the subjects at the registration to this study did not induce nor

reduce antenatal care visits because there was no association

between the term from the registration of the study to the

delivery and the use of qualified antenatal care. The body mass

indexes (BMIs) of the subject mothers at postpartum among

those with and without qualified antenatal care had a similar

level. BMIs do not directly relate to differences of antenatal

health conditions in the health status of mothers during

pregnancy and perinatal health outcome are less likely to be

observed. Attention to other conditions that might influence

perinatal health should be given before making any conclusions

on the association between qualified antenatal care and perina-

tal health outcome.

The compliance of women to the services is important

when considering the quality of antenatal care. The level of

satisfaction with the services among the subjects was high, and

should be taken into consideration. Health advice by the sub-

jects was related to better perinatal health status and literacy.

The quality of antenatal care services along with the providers

showing a positive attitude by acting appropriately to meet the

needs of the women is related to the satisfaction of users (26–

29). Services by locally employed personnel who are familiar

with the lifestyles and culture of the people living in the villages

enhanced the confidence of the subjects by enabling mutually

satisfying care.

Individual communication and tailor-made approaches

contributed to improving functional health literacy (30). At

individual antenatal care visits in Phnom Penh, services were

provided as a combination of a group health education,

individual health education, and health examinations. This

enabled tailor-made education to meet the actual needs of the

women with diverse backgrounds and experiences.
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The long-term effects of such care on the healthy growth

of children are worth mentioning. Although little attention is

usually made to postpartum care and the postpartum health

status of mothers (31), our results show the value of antenatal

care on postpartum health status of mothers, regardless of the

women’s social class. Contacts with health professionals for

antenatal care during pregnancy were regarded as an entry point

for other health services. The use of immunization was facili-

tated by the use of antenatal care regardless of socioeconomic

status. Intensive education during pregnancy on the benefits of

the immunization for infants has increased women’s access to

immunization services. Other studies have shown inconsistent

results in the association between antenatal care and infant

immunization (32, 33). These studies were regarded to show

that the long-term benefits of education differ according to the

participants’ baseline functional literacy and quality of educa-

tion. The long term benefits of antenatal care according to the

functional literacy of women should be further studied.

Considering the widening socioeconomic inequalities in

urban areas, the utilities of health services regardless of the

users’ social class, are particularly valued in resource-scarce

countries. Improvements in functional health literacy during

pregnancy followed by antenatal care services were identified

as positives, even without the women’s formal education expe-

riences (34). The study showed the significance of education

during pregnancy having a positive influence on the maternal

health knowledge after delivery. Of particular importance is the

positive effect on mothers of limited formal education and

income.

In terms of reducing socioeconomic inequalities in health,

antenatal care with a comprehensive health education to those

in lower socioeconomic conditions should be further encour-

aged. The role of health service providers and community

leaders in encouraging women in disadvantaged conditions to

participate in qualified antenatal care should be further

strengthened. Programs with the member’s help disseminate

perinatal health recommendations by using methods relevant to

individual communities. Outreach programs and community

self-help programs with some minimum subsidies are some

examples.

The utilities of qualified antenatal care during pregnancy,

and the use of antenatal care with comprehensive education

program at least three times were demonstrated, regardless of

the socioeconomic conditions of the families. For further

improvement in perinatal health, a solid school education

system attended by women, and the encouragement of the use

of antenatal care by pregnant women using various promotional

activities should continue to be stimulated. In addition, the

formation of practical guidelines, based on evidence, to imple-

ment antenatal care is necessary and should be enforced at all

times.
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