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Predicitve relationship of eczema and wheeze

Table 4 shows sensitivity and specificity of eczema as
screening test for wheeze in first and second six months of
life. The sensitivity of eczema for detection of wheeze in
first year of life was very low so was the positive predictive
value of eczema in Table 5. We did not calculate sensitivity
and specilficity for each region because cf low number of

positive cases.
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Table 1 Percentage of children with demographic and personal characteristics

according to study sites

Factor All Central South North North Bangkok
East
N=4021 N=744 N=1045 N=84¢6 N=748 N=638
Sex
N 4021 744 1045 846 748 638
Male 497 41.2 51.9 48.7 49.6 50.86
Mother’s education
N 3982 739 1043 831 743 625
Illiterate 5.2 4.1 5.6 1.1 14.9 0.2
Primary school 47.9 61.4 60.5 61.1 28.7 16.0
Secondary scheol 28.7 25.6 26.3 30.5 29.6 32.9
College 8.4 5.5 4.1 4.7 11.3 20.4
Bachelor degree 9.8 3.4 3.5 2.6 15.5 30.5
Annual family income
{Bath)~*
N 3918 732 1037 832 717 600
<50, 000 24.8 14.8 36.5 29.5 32.9 0.7
50,000-100, 000 25.1 29.9 35.2 27.4 20.4 4.5
100,001-200, 000 25.7 32.5 21.6 26.5 22.3 27.7
>200, 000 24.4 22.8 6.7 16.6 24.4 67.5
Mother smoked while
pregnant
N 3787 684 976 802 716 636
Yes 1.9 1.3 2.7 0.7 0.9 3.6
Smeoker at home
N 4019 744 1045 846 748 636
Yes 4.8 37.4 75.6 52.6 26.6 26.7
Mother has allergy
N 3786 687 974 801 716 608
Yes 6.4 10.9 2.7 1.9 4.3 15.8
Father has allergy
N 3225 587 858 654 €18 508
Yes 6.4 10.7 3.5 3.2 4.7 12.2

* 40 baht = 1 US dollar

The American Acadermy of Pediatrics, 141 Northwesl Point Blvd ., Btk Grove Village.
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Table 2 Peroid prevalence of eczema and wheeze in the first and second six

months of life by area (n=4021)
Area Number of Prevalence of Eczema Prevalence of Wheeze
Subjects (%) (%}
0-6 6-12 0-6 6-12
months months months months
Central 744 4.0 2.7 4.4 5.8
South 1045 7.2 6.2 10.1 12.4
North East 846 2.9 2.3 5.8 11.6
North 748 2.8 3.6 5.5 6.3
Bangkok 638 4.7 2.3 9.7 8.8
All 4021 4.8 3.6 7.2 9.3
Pearson’ s correlation: eczema (-6 mo. VS wheeze 0-6 mo. = 0.79
eczema 6-12 mo. VS wheeze 6-12 mo. = 0.43

Table 3 0dds ratio of eczema and wheeze in the first and second six months

of life
Area Whé/Whl2 Ec6/Ecl2 Ec6/Whé Ecl2/Whlz | Ecé/Whl2 Whé/Ecl2
Central 1.7 1.3 4.9 0.8 1.8 -
South 3.7 6.2 1.1 1.1 1.2 1.1
North East 5.2 4.3 4.6 4.7 1.1 3.2
North 4.9 3.8 2.3 4.7 1.4 1.3
Bangkok 6.4 5.5 1.4 0.7 1.1 -
All 4.5 5.3 2.1 2.0 1.3 1.2
(3.4-6.0) | {3.4~8.2) | (1.4-3.2) | {1.2-3.1) | {0.8-2.1) | {(0.6-1.2)
Wh 6 = wheeze 0-6 mo.
Wh 12 = wheeze 6-12 mo,
Ec 6 = eczema 0-6 mo.
Ec 12 = eczema 6-12 mo.

The American Academy of Pediatrics, 141 Norlhwest Point Bivd., Elk Grove Village, iL 60007
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Table 4 sensitivity and specificity of eczema to predict wheeze in the first

and second six months of life

(n=4021}

Factors

Wheeze (-6 mo.

Wheeze 6-12 mo.

Sensitivity Specificity Sensitivity Specificity

Wheeze 0-6 mo. - - 21.6 94.2
{(17.6-26.1) (93.4-94.9)

Eczema 0-6 mo. 8.9 95.4 6.1 85.3
(5.9-12.8) (94.7-96.1) (3.9-9.1) (94.6-95.9)

Eczema 6-1Z mo. - - 6.4 96.6
(4.1-9.3) {96.0-97.2)

Table 5 Predictive value of eczema to predict wheeze in

the first and second

six months of life (n=4021)
Wheeze 0-6 mo. Wheeze 6-12 mo.

Factors PPV NPV PPV NPV

Wheeze 0-6 mo. - - 27.8 92.1
(22.8-33.4) (91.2-%3.0)

Eczema 0-6 mo. 13.4 93.1 il.8 90.8
(8.9~19.0) (92.2-93.9) (7.7-17.2) (B9.9-91.7)

Eczema 6-~12 mo. - - 16.4 30.9
(10.8-23.5) (90.0-91.8)

PPV = Positve predictive value

NPV = Negative predictive value

The American Academy of Pediatrics, 141 Northwest Point Bivd., EK Grove Village, L 63007
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Discussion

The study showed that eczema prevalence declined where as
that of wheeze increased risk with age. With five study
cohorts ¢f different geo-demographic settings, the peroid
prevalence of eczema and wheeze varied to a maximum of 2-3
fold across areas with high correlation in the firsg 51ix
months and less so in the second six months. Associaticn in
individual level was not so strong and with less change
overtime. Prediction across the two peroid was better for the
same symptom than across symptoms. In using eczema to predict
wheeze, the sensitivity and positive predictive value are both
low and not useful enough for c¢linical use.

The variations in the prevalence cof asthma and eczema acrocss
area are similar to previous reports from The International
study of Asthma and Allergies in Childhood (ISAAC} which found
variations of both symptoms with up to 15-~fold differences
between countries '*'"'. The concern of the prevalence variation
is the potential socurce of bias such as cultural and linguistic
differences. We minimized this bias by use the standard
gquestion for wheeze as in ISAAC gquestionnaire and pictures of
rashes to detect eczema instead of asking question. The other
explantion of the prevalence variations 1is the difference of
IgE production in various population. Level of IgE has a
positive correlation with risk of asthma and eczema ™" .
Therefore, the prevalence of asthma amd eczema should depend
on the IgE level in that populaticn. The level of IgE is known

to be influenced strongly by parasitic infections ', genetics

9 {10}

and to a lesser extent exposure to tobacco In southern

Thailand, the area is known to have high prevalence of soil-

The Amerdcan Academy of Pediatnies, 141 Northwest Point Blvd., Elk Grove Vitlage, IL. 60007
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transmitted helminths Y

which might influence on the
prevalence of eczema and wheeze.

The current finding of decreasing eczema along the age is
consistent with that from a large population-based study in
the U.K. (ALSPAC) which showed incidence risks of atopic
eczema being 21.0%, 11.2% and 3.8% at 0-6, 6-18 and 18-30

(12

months of age. The increase of peroid prevalence of wheeze

in older children was reported in many articles. Tariq et al
431 found the increase of peroid prevalence of asthma from 8.7%
in infancy te 14.9% at 4 years of age in a birth cohort of
1218 children. Luyt et al "* reported the increase of
prevalence of wheeze in 1650 children (7.5% in children under
1 year, 15.9% in children of 4 years and over; p<0.001). The
changes of these two prevalences in an opposite direction
resulted in less correlation between the prevalence of eczema
and wheeze in the second six months than in the first six
months of life. This is similar to the finding by Kjellman and

Hattevig %

who reported that children with early onset of
eczema had a greater prcbability to develop respiratory
symptoms as compared to children with later onset of eczema.
The decline of correlation acress the percids also suggests
that there was a reducticon of sharing in eticlogy between
eczema and wheeze, Infantile eczema usually associates with

(16}

food allergy which always declines with zge while wheeze in

infant is a group of heterogencus disorders 7.
We found significant associlation between eczema and wheeze
in individual level only within the same six months percid.

Many investigators reported in hospital-based studies that

children with atopic eczema have high prevalence of bronchial

The American Academy of Pediatrics, 141 Northwest Point Bivd., Elk Grove Village, IL 60007
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hyperessponsiveness ‘%19

The biclogical pausibility is the
correlation between IgE level, eczematcus symptoms and
bronchial hyperresposiveness. Children with visible eczema
have high IgE level'® and children with high IgE level have
bronchial hyperresponsiveness!’’. Thus, the risk of wheeze
increased when children had current eczema. -

Despite the significant association, sensitivity of eczema
for prediction of wheeze was rather low. In our study, B88% of
wheeze occured in children without eczema. As expected,
because of the low sensitivity and low prevalence of eczema

and wheeze, the positive predictive value of eczema to predict

wheeze was low as 11-13%.

The strength of the present study is the large sample
size, minimal loss to follow up, and its prospective nature.
However, objective measures of the disease activity such as
pulmeonary function and bronchial challenge test are not
feasible in this age group. Different parental/ guardian might
percieve and interprete the gquestion and pictures provided
different by leading to a misclassification of outcome
measures. This misclassification bias is likely to be non-

differential which dilute the level of association.

In conclusion, the predictive capacity cf eczema and
wheeze is not high enough to recommend them as screening
instruments for respiratory prevention. The majority of wheeze

occur in infants with no demonstrable eczema.
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Summary

Background: Infants with a low birth weight (LBW) are at risk of premature death and those
that survive have a greater risk for poor general health, neuromotor ability, cognitive and
academic impairment, and behavioral problems. The study aimed to identify the maternal
risk factors for LBW in Thailand.

Methodology: The Prospective Cohort Study in Thai Children (PCTC) is an ongoing
population based birth cohort study. About 3 522 pregnancies were followed-up in 2000 at
four districts across Thailand. The birth weights were retrieved from the Delivery Summary
Sheet at each hospital. Babies bomn in hospital were weighed the first day, while those born
at home were weighed within 3 days by a trained research assistant. Only singleton live
births were included in the study.

Results: Of the 3322 live births with valid birth weight data, 8.6% had LBW. The
incidence of LBW in Central, South, Northeast and North Thailand was 7, 8, 10 and 9
percent, respectively. The maternal factors associated with LBWs and having a high
population attributable risk percent (PAR%) included: weight gain during pregnancy,
maternal age, parity, consultation with health personnel, maternal occupation and home
ownership at 16, 16, 16, 17, 12 and 11 percent, respectively.

Conclusions: Improving the nutritional status among pregnant women is crucial to lowering
the incidence of LBW. Pregnant women over 35, on their first and more than second parity,
consulting healthcare personnel less frequently, having a non-professional occupation, and
not owning their own home, should be followed-up closely.

Keywords: Low Birth Weight; Maternal Risk Factors; Prospective Study; Population-Based
Study

Introduction

In every pregnancy, parents hope for a healthy child; however, unexpected situations
occur, such as low birth weight (LBW), premature birth, congenital anomaly or stillbirth.
Infants with a LBW are at greater risk of death thereby bringing grief to the families, ' and
those that survive have a greater risk of poor general health, impaired neuromotor, cognitive
and academic ability, and behavioral problems. **

A high national incidence of LBWs reflects poor matemnal reproductive health,
nutritional status, improper practices during pregnancy, and poor socioeconomic status.
Relatedly, a negative maternal reproductive health history (i.e. a previous stillbirth, abortion
or miscarriage, early neonatal mortality, complications during pregnancy, first or high parity)
is frequently associated with a LBW_ ¥

Maternal nutritional status judging by maternal height vis-a-vis pregnancy weight
gain correlates with LBWs. '*'>!7 The incidence of LBWs is also influenced by maternal
smoking, ¥!1317182022 41060h0] consumption ° 1% and late and infrequent antenatal care
11,192122 Moreover, low social class 2 maternal age over 35 811,12.24.25 27’28, and less maternal
education ****® are correlated with an increasing incidence of LBWs.

Since 1992, Thailand has attempted to reduce the incidence of LBWs to < 7%, but
without success. In 2001, the incidence of LBW babies was still 9%. 2° The Ministry of
Public Health will again attempt to reduce LBWs to less than 7% by 2006. *° Therefore, the
associated risk factors should be defined in order to set up remediation strategies.

This population-based prospective cohort study is the first longitudinal study in
Thailand. Its prospective focus should provide a direct estimate of the risk of developing
disease in individuals having specific characteristics. Our aim was to explore the maternal
risk factors associated with the occurrence of LBWs.
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The population attributable risk percent (PAR%) will be used to identify the
proportion of LBWs attributable to each maternal factor. If a proportional decrease in the
incidence of LBWs occurs when such factors are controlled, such information would be very
useful for resource allocation and prioritization of interventions.

Materials and Methods:
The main study

The PCTC is an ongoing population-based birth cohort study established to study the
relation between prenatal factors, labor and delivery, and child development through to age
25 years. All pregnant women in the late stage of pregnancy at four districts representing the
four geographic regions of Thailand, with an expected date of delivery within a 12 month
period of recruitment, were included. Ultimately, 3 522 live births were followed-up in 2000.
Outcome and outcome measurements

Birth weight was retrieved from the Delivery Summary Sheet at each hospital. The
babies born in hospital were weighed the first day; those born at home were weighed within 3
days by a trained research assistant.

A LBW was defined by a birth weight of <2500 g. As in other developing countries,
where women could not recall LMP, the separation between premature and small for
gestational age babies was not possible.

The subjects born at home and not weighed (89) were excluded from the analysis as
were the 23 stillbirths and 28 pairs of twins. So, of the 3 522 births 3 354 singletons were
included in the analysis.

Study factors :

Maternal exposure factors comprised: 1) socioeconomic conditions such as
education, occupation, family income, home ownership, marital status and religion; 2) health
services utilization such as attendance of prenatal care, consultation with health personnel
and iron supplement compliance; and, 3) reproductive health and biological conditions such
as past obstetric history, parity, planned pregnancy, maternal age and height. Maternal
outcomes during pregnancy comprised complications, maternal diseases and weight gain.
Smoking and alcohol consumption were excluded because so few pregnant Thai women
smoke or drink that a risk analysis could not be done.

Past obstetric history included history of a previous stillbirth, abortion or miscarriage,
premature birth and twin pregnancy. Complications during pregnancy included hypertension,
bleeding per vagina, albuminuria and glycosuria. Maternal diseases included heart, thyroid,
blood and liver, syphilis, HIV, tuberculosis and allergies.

Statistical methods

The unit of analysis was live births. The incidence of LBWs at each site was
calculated per 100 live births. The risk was analyzed using the relative risk (RR), the
population attributable risk (PAR) and the population attributable risk percent (PAR%).

1) The RR represents the incidence rate of LBWs among persons, viz.: the quotient of
risk factors and the incidence rate of LBWs among non-risk-exposed persons.
2) The PAR% was defined by the incidence rate of LBWs among the total population

minus the incidence rate of LBWs among non-risk-exposed persons. The PAR% is

expressed as = [hf]‘ﬁ;‘l] }x100 where RR is the relative risk, and b is the proportion

of the total population having the risk characteristics.
Results

Magnitude of the outcome

Of the 3 322 live births with valid birth weight data, 286 had LBWs. The overall
LBW rate was 8.6%. The site in Northeast Thailand had the highest rate of LBWs (10.4%)
(Table 1). Among the LBW babies, 82.5% had a birth weight between 2 000 and 2 500 g,
13.0% between 1 500 and 1 999 g and 4.5% <1 500 g.
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Most (83.8%) of the studied babies were delivered naturally, while 11.2% were
delivered by cesarean section (Table 2).

Risk factors

Table 3 shows the incidence of LBW babies vis-a-vis maternal risk factors—the RR,
PAR and PAR% were calculated accordingly. The top five factors with a high PAR% had
fewer consultations with a health professional, maternal age under 20 or over 35, first parity
or parity more than two, a non-professional occcupation, and no home ownership.

Table 4 shows the incidence of LBW babies vis-a-vis maternal outcome factors and
the most important factor attributed to LBW with a high PAR% was weight gain under 10 kg
during pregnancy.
Discussion

The total fertility rate for Thai women between 15 and 49 years of age is 1.7. High
parity is not common. The overall incidence of LBW babies in this study was 8.6%. The
highest rate (10.4%) was in the Northeast, where most (82.5%) LBW babies had a birth
weight between 2 000 and 2 500 g.

The maternal risk factors with a high PAR%, directly attributable to LBWs, was a
weight gain less than 10 kg during pregnancy (PAR% = 16.0). The most important biological
factors with high PAR% were a maternal age over 35 (PAR% = 16.3) and first or more than
two parity (PAR% = 15.5).

Important socioeconomic factors included infrequent consultations with a health
professional (PAR% = 16.9), having a non professional occupation (PAR% = 12), and not
owning their own home (PAR% =10.8). -

Pregnancy weight gain parallels increasing fetal weight (one quarter of the total gain),
enlargement of the uterus, increasing amniotic volume and development of the placenta, so
maternal weight gain during pregnancy is a sensitive indicator of fetal growth and easy to
monitor. Low weight gain during pregnancy is also potentially correctable through quality
prenatal care and food supplementation.

Presently, 80% of pregnant Thai women attend prenatal care. All pregnant women
should be trained to assess themselves for weight gain using the graph in the matemal and
child health handbook given to all pregnant women at their first prenatal visit. Published
research shows a significant link between LBW and pregnancy weight gain: the proportional

d_f(szﬁ%se in the incidence of LBW babies by this factor is 16%--from 8.6 to 7.3 percent. !>'*
17,31,

The proportional incidence of LBW can be attributed to mothers over 35 (15.5%),
while teenage mothers are more likely to be psychosocially disadvantaged and biologically
immature. Older mothers suffer pregnancy complications including LBW more frequently
than mothers between 20-30 years of age. It may be that age-related biological changes or a
concert of factors bring about the increased risk. t3)

Thailand has had a Family Planning Program since 1970, which aims to prevent too
early, too old, too many and too close pregnancy; notwithstanding, women under 20 and over
35 continue pregnancies. Birth spacing for adolescent women and birth control for older
women could perhaps be emphasized since these two age-related factors could lower the
incidence of LBW from 7.3 to 6.2 percent, as per the 9™ Health Development Plan.®?

However, a more sympathetic approach would be close monitoring of pregnancy
weight gain (quality prenatal care), which might also help to reduce the incidence of LBWs
for first parity. Another factor beyond the control of health services, which might be helpful,
is improving the overall quality of life.

In conclusion, to achieve a reduction in the incidence of LBW babies, proactive
activities should be considered, viz.: 1) ensure proper weight gain during pregnancy, and 2)
provide good quality antenatal care to primiparous and middle-age pregnant women.
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Table 1: Incidence rate of LBWs at the four study sites

Sites Total Live births Number of LBW %LBW
Central 750 52 6.93
South 993 83 8.36
Northeast 826 86 10.41
North 753 65 8.63
Total 3322 286 8.61
Note: Valid cases 3 322, missing 32 = 0.9%
Table 2 Number of LBW by birth weight and mode of delivery
Mode of Birth weight (G)
delivery <1 000 1000-1499 1500-1999 2000-2499 Total (%)
Normal 2 8 33 196 239 (83.8)
Breech - 1 1 4 6(2.1)
Forceps - - - 3 3(L.1)
Vacuum - - - 4 4(1.4)
C/S 1 1 3 27 32(11.2)
BBA - - - 1 1(0.4)
Total 3 10 37 235 285 (100)
(1.0) (3.5 (13.0) (82.5)

Note: C/S = cesarean section
BBA = birth before arrival
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Table 3: Incidence of LBWSs by matemal exposure to risk factors

Exposure LBW RR PAR PAR%
N Y

1) Socioeconomic status

1.1. Maternal education (3 294 missing 60 = 1.8%)
Grade six and lower (1 983) 171 8.62 1.00 0.0000 0.027
Grade seven and upper (1 311) 113 8.62 (0.80,1.26)

1.2. Matemnal occupation (3 310 missing 44 = 1.3%)
Non-professional (3 178) 275 8.65 1.14 0.0103 12015
Professional (132) 10 7.58 (0.62,2.09)

1.3. Family income (3 269 missing 85 = 2.5%)
Not enough (961) 92 9.57 1.17 0.0041  4.735
Enough (2 308) 189 8.19 (0.92,1.48)

1.4. Home ownership (3 306 missing 48 = 1.4%)
No (2 096) 192 9.16 1.19 0.0093  10.843
Yes (1 210) 93 7.69 (0.94,1.51)

1.5. Marital status (3 306 missing 48 = 1.4%)
Single parent (80) 9 11.28 1.31 0.0007  0.756
Live together (3 226) 276 8.56 (0.70,2.46)

1.6. Religion (3 179 missing 175 = 5.2%)
Islam (671) 58 . 864 1.00 0.0001 0.077
Buddhist (2 508) 216 8.61 (0.76,1.32)

2} Health service utilization

2.1. Prenatal care (2 957 missing 397 = 11.8%)
Seldom (107) 9 8.41 1.06 0.0002 0.219
Often (2 850) 226 7.93 (0.56,2.01)

2.2. Consultation with health personnel (2957 missing 397 = 11.8%)
Seldom (2 275) 190 8.35 1.27 0.0135 16.974
Often (682) 45 6.6 {0.93,1.73)

2.3. Iron tablet intake (2 956 missing 398 = 11.9%)
Seldom (549) 45 8.2 1.04 0.0006 0.708
Often (2 407) 190 7.89 (0.76,1.42)

3) Reproductive health and biological characteristics

3.1. Maternal age (years) (3 306 missing 48 = 1.4%)
Less than 20 and more than 101 13.36 1.85 0.0141  16.298
35(756)
20-35 (2 550) 184 7.22 (1.47,2.33)

3.2. Parity (2 965 missing 389 = 11.6%)
First and 2+ (1937) 169 8.72 1.28 0.0125  15.524
Second (1 028) 70 6.81 (0.98,1.68)

3.3. Planned pregnancy (2 985 missing 369 = 11.0%)
No (956) 85 8.89 1.16 0.0039 4.771
Yes (2 029) 156 7.69 (0.90,1.49)

3.4. Past abnormal obstetric (3 292 missing 62 = 1.8%)
No (2 622) 226 8.62 1.00 0.0001  0.088
Yes (670) 58 8.66 (0.76,1.32)

3.5. Maternal height (3 118 missing 236 = 7.0%)
<145 cm (141) 25 17.73 2.29 0.0045 5532
>1452977) 230 7.73 (1.57,3.34)
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Table 4: Incidence of LBWs by maternal outcomes

Exposure LBW RR PAR PAR%
N %

1. Albumin in urine (2 892 missing 462 = 13.8%)
Yes (99) 11 11.11 1.36 0.0010 1.201
No (2 793) 229 8.2 (0.77,2.40)

2. Sugar in urine (2 897 missing 457 = 13.6%)
Yes (11) 3 27.27 3.31 0.0007 0.868
No (2 886) 238 8.25 (1.25,8.75)

3. Hypertensive disorder (3 123 missing 231 = 6.9%)
Yes (14) 5 35.71 4.42 0.0012  1.512
No (3 109) 251 8.07 (2.17,9.02)

4. Bleeding during pregnancy (3 123 missing 231 = 6.9%)
Yes (41) 5 12.20 1.5¢ 0.0005  0.649
No (3 082) 251 8.14 (0.65,3.43)

5. Weight gain during pregnancy (2 221 missing 1 133 = 33.8%)
210 kg (1 585) 97 6.12 1.67 00117  16.097
<10 kg (636) 65 10.22 (1.24,2.26)
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Introduction

Parenting styles have been emphasized as an important determinant for the future

of children. Parenting attitude as well as their interaction with the child were found
to be predictive of language and cognitive performance as well as physical predictors
such as perinatal complication and health (Pryor and Woodward, 1998). It was also
claimed to predict obesity, physical activity and hyperactivity problem in school aged
children (Lederman et al.,2004; Morton, Campbell, Santich, and Worsley, 1999,
Chen, 2002; McDonal, 1999; Alizadeh and Andries 2002). In adolescent, parenting
styles were found to predict fruit and vegetable intake, physical activity, tobacco use,
alcohol use, mental health status, risk taking behavior and sexual risk-taking
behaviors (Lytle et al., 2003;Patock-Peckham, Cheong, Balhorn and Nagoshi, 2001;
O'Byme, Haddock and Poston, 2002 ; Schmitz, Lytle, Phillips, Murry, Birnbaum and
Kubik, 2002; Jackson, 2002; Dwairy, 2004; Radziszewska, Richardson, Dent and
Flay, 1996; Miller, Dilorio and Dudley, 2002; Huebner and Howell, 2003) While the
most commonly found style was overprotect and reasoning (Gordon, 1999; Morton,
Cambell, Santich and Worsley, 1999), the problem of depression was found among
those experienced neglect and overprotect parenting styles in male than female (Lloyd
and Miller, 1997).

Classincation of the parenting styles, however were differed from studies to studies.
The classification of parenting styles are varied between 3-8 categories (Moor
1987, ;Bee 1995, Khemmanee et al. 1995, Patock-Peckam, Cheong, Balhorn and
Nagoshi, 2001). The styles were mainly focused on the parent's control and
responsiveness behavior and attitude. The most commonly use classification were the
4 styles namely overprotect or permissive, control or authoritative, reasoning
(democratic or authoritarian), and neglect (Darling 1999). Amidst the classifications,
most of them were based on perceived experience during early years and the attitude
of parent towards parenting. None came from current direct observation or interview
on child rearing practice during the first vear of life. It is expected that parenting
styles during the first year of life can be identified, with uncertainty that whether it
will be changed in the future. Notably, the procedure to verify the validity of the
parenting styles have not been fully explored.

The Prospective Cohort Study of Thai Children (PCTC) is a prospective birth cohort
study conducted in 5 different regions of Thailand with its cultural diversity started in
2000. One of the main purpose of this PCTC study is to link selected socioeconomic
factors and child rearing to the future health outcomes of the children within this birth
cohort. The second concern is the finding of the child rearing including parenting
styles during the first year of life which emphasis on the validity of the instrument.



Objectives of the Study
The objectives of this study are:

1. To describe the parenting styles of parents and significant care

takers in 5 child rearing situations at 6 months including 1). feeding time control
and response ,2). foods introducing, 3). assisting when baby try to turn over, 4).
sleeping time control and 5). responding to baby cry

2. To determine the consistency of parenting styles among the four categories:
1) authoritarian or control, 2) authoritative or reasoning, 3) permissive or
overprotect, and 4) neglecting types in the five situations.

Material and Method

This PCTC study is an observational community-based designed to follow all fetus of
28™ to 38"™ week pregnancy from 4 selected districts in different regions and Bangkok
Metropolitan, the capital city, of Thailand. The birth cohort, born over one year
period during 2000-2002 in each site, is observed and planed to follow up until the
children reach the age of 24. Time of recruitment had varied among sites.

Expected number of children born from each site was 800-900 thus providing a total
of about 4,000 children and families. The parents or the primary care takers were
interviewed for important data regarding socioeconomic background and their
practices to identify parenting styles. In addition, community profile and changes
over time would be included in the longitudinal study protocol.

This reported data on child rearing behaviors that reflected parenting styles was
collected when the child was 6 months old. The measurement of child rearing
practices will be repeated at 5, 10, 5 and 20 years of age. Additionally, this study has
been approved from the National Ethical Committee, Ministry of Public Health. All
family were clarified all study procedures and possible risk before signing the consent
form.

Instrument development

After the systematic review , we adopted concepts used by Darling (1999), because it
has been steadily used and could reflect the actual parental respond and demand
during caring for the infant. The 4 categories for parenting styles in the study were
control, reasoning, overprotect, and neglect. The original questionnaire was initially
developed by the researcher team , it was later reviewed and commented by the
panel of PCTC committee. Prior to the try put of the questionnaire, it was send to 4
experts in the area of infant care for comment and suggestion. Then it was further
developed according to the experts' feedback. The questionnaire was tried out in one
district using parents who are not in the study for 10 families. The result from the try
out brought suggestion for the further development of the questionnaire.



Finally, the instrument consisted of 5 child rearing situations with 4 items to choose
which reflected their actual performances or responses. Those situations were 1).
feeding time control and response ,2). foods introducing, 3). assisting when baby try
to turn over, 4). sleeping time control and 5). responding to baby cry. In each item,
the respond would have a mutually exclusive choice among the 4 parenting styles
answers as seen in the appendix. Those mutually exclusive choices for child rearing
patterns were : control, reasoning, overprotect and neglect.

The research assistants who collected the data were full time employed recruited from
the baccalaureate degree graduate. Using manual guideline, the research assistants
were tramned and tested until the researchers reliability was insured. During the data
collection, supervisory visits were made by the researcher team on the spot. Since the
subjects and the research assistant were met both at home and at the hospitals for at
least 5 times, acquaintance between the subjects and the research assistant or the
interviewers had been well developed prior to the data collection. On the day of data
collection, the research assistant made a home visit with prior appointment. After
explanation of the objectives of the study, the research assistant asked the questions
with neutral tone, and requesting the parents or significant care giver to make the
choice for each item. If the answer was indecisive, then the data was treated as the
"other" category. All questionnaires were transported to the station where they were
checked by the field manager before forwarding them to the data management center.

Statistical analysis

In order to examine the parenting styles in 5 child rearing situations, descriptive
statistics with frequency and percentage were employed. To analyze the consistency
of categorization of parenting styles in five situation, weighted kappa statistics was
used. In brief, for each pair among the five situations, tabulation was done on one
behavior against the other for all subjects. The example of cross tabulation between
the feeding and sleeping time management situations and weighted table for kappa
statistics was shown in Table 1.

Table 1: Example of weighted kappa among 2 situations

Milk Sleeping time

time Control Reasoning Overprotect | Neglect
Control 1 0.7 0 0
Reasoning 0.7 ] 0.3 0.3
Overprotect | 0 0.3 1 0
Neglect 0 0.3 0 ]

From the illustrated Table 1 using STATA 8.0, the weighted kappa was 0.089 which
is a level of low consistency. Repeating this for all pairs, there are C; =10 possible
pairs composing a kappa matrix.

For frequency analysis, observed combination of choices among all possible
combination of 5 ° were tabulated. Those "vho chose the same style 3 or more times
out of the 5 situations were categorized according to the styles they chose.



Results

The characteristics of the families were describing the 5 regions are in Table 2.
Table2: Characteristics of the samples by regions (N=4,088).

Regions Total
Family characteristics Central South Northeast | North Bangkok
Income per year (U.S.$) 5,153 2,196 2,925 4,366 9,352 4.474
Age of mother 269 26.9 264 26.7 26.5 26.7
Educational levels -
- Illiterate 4.1 59 1.2 14.7 0.1 5.3
- Primary 16.7 60.0 61.3 29.4 18.1 47.5
- __Middle and high 254 26.0 30.1 29.1 327 284
- Vocational 5.5 4.4 4.6 11.5 20.1 8.6
- Bacc. and higher 3.2 3.5 26 14.9 30.6 10.2
Occupations
- Farmers and farm | 23.6 56.4 564 29.4 0.3 359
labor
- Profession/govern- 24 24 2.5 9.5 14.5 58
ment officers
- Clark and service 23.8 21.9 14.3 232 59.0 24.9
- Factory workers and | 31.8 6.5 15.1 201 6.5 155
labors .
- Unemployed/house 18.3 218 11.8 17.7 19.6 18.0
wife
Religions
- Buddhist 99.6 34.1 99.5 874 95.6 80.1
- Islam 0.4 65,7 0.4 0.0 2.3 17.3
- Christ 0.0 0.2 0.0 2.1 1.1 0.6
- Animism 0.0 0.0 0.0 10.5 0.0 1.9
- Others/ not spec. 1.3 1.5 1.2 2.2 11.0 3.0

Southern and northern subjects had the lowest income where illiteracy was the most
common in the north where 15% of the subjects were hill tribes. Farming was the
most common occupation in the northeastern , the north and the south, but not among
those in central and Bangkok areas. Although Buddhism was the most predominating
among the sample, Islam was the second. Animism among hill tribe people was
evident in the northern region.

To examine the pattern, finally the frequency and the Kappa value of each parenting
were tabulated as in Table 3 . The findings reveal that 66.80% of parenting styles
could be identified using 3 out of 5 criteria, while the most common style were
overprotect (42.76%) and reasoning (22.73%). Other 33.19% could not be clearly
identify their styles . Table 4 demonstrate the details of repeated patterns of the
parenting styles.

As in Table 3 | kappa matrix depicted that kappa values were low. It was indicating
low consistency among all situations.




Table 3: Kappa Matrix of parenting styles according to the 5 child rearing situations

Parenting styles Kappa

Milk Food Assist | Sleep Cry
Feed milk 1 -0.0419 | -0.0176 | 0.0891 0.0688
Food introduction | -0.0419 | 1 -0.0092 | 0.0219 0.0118
Assist when turn -0.0176 | -0.0092 |1 0.0188 -0.0129
Sleep time 0.0891 | 0.0219 | 0.0188 |1 -0.0111
Response to cry 0.0688 | 0.0118 [-0.0129 | -0.0111 1

Table 3 shows that overprotection was the most common followed by reasoning.
Control and neglecting styles were very few. Over a quarter were the combination of
2 pairs and a random combination. Figurel shows distribution of style break down by
the five child rearing situations. All are consistent with the results in Table 4 that
overprotection was the most common style, except "assisting when turn over" where
control was the common choice.

Table 4: Repetition of parenting styles patterns (N = 4,088)

Parenting styles Combination of | n % Total
styles* , n(%)

Overprotect 222xx 1,208 29.55 1,748
2222x 493 12.06 42.7)
22222 47 1.15

Reasoning 333xx 721 17.64 929
3333x 192 4.70 (227
33333 16 0.39

Control 444xx 48 1.17 51
4444x 3 0.07 (1.2)

Neglect 111xx 3 0.07 3(0.07

Combination 2233x 714 17.47 1,031

of 2 pairs 2244x 171 4.18 (24.1)
3344x 101 2.47
Others pairs 45 1.09

Random combination Non specific 335 25.41 326

(7.9)

*Note : 1 = neglect, 2 = overprotect, 3 = reasoning, 4 = control, 5 = others , x = random

Figure 1 Percentage of parenting styles in each of the 5 situations of child care.
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Discussion

We have here by documented that among diversified demographic background of the
subjects in this study, the parenting styles according to situations (feeding, food
introduction, assisting, sleeping arrangement and responding to baby cry) have a very
low conststency. Overprotect parenting style was the most common choice where as
reasoning was the second. Assisting when turn over was distinctively different from
other condition as "control" was the most common choice. Overprotection was
therefore the obvious response, while the child control or parent's demand was not as
obvious in this age group.

This study is the first to use kappa analysis for analysis the consistency of parenting
styles. The finding shows a low consistency of parenting styles in this study. When
examine the consistency of the styles of the same care takers , the kappa values
showed that the agreement between each of the styles appeared to be very low. It
means that parenting styles during the first year of life seem to be in random patterns.
This suggested that the subjects chose different responses in different situations.
Although overprotection is the prominent parenting style, but not consistence among
the same subject. It does not prevail the consistency of parenting behaviors or respond
among 5 situations. As this study ts the first to explore parenting styles when the
infants were 6 months old , it might suggest that the pattern of parenting styles are not
stable as parent are experimenting their infant care practice. They responded
differently in different situation. Therefore, further study to predict parenting styles
for the infants from there actual performances similar to this study should explore in
specific situations. We expect that the parenting styles will be less at random pattern.

The instrument in this study was dissimilar to others studies using uniformed
instrument such as Parental Authority Questionnaire (Buri), Maternal Aftitude scale,
or Parenting Dimensions Inventory (PDI) which are focused on parenting attitude and
behaviors in general that effect older child's social adjustment and health behaviors
(Rintala Herson and Hudler-Hull, 2000; Mile and Holditech, 1995). In this study, the
instrument used in this study focus on parenting styles in 5 situational child care
practice. It offers a direct assessment and unlink to any child outcomes , thus it is less
subjected to bias at this stage of the study.

As the PCTC project will continue to examine the parenting styles and their effects on
the child outcomes physically and psychologically at older age. Its limitation however
due to the instrument which expected to be different as the child grows older. Due to
the changing needs of the child at later age, the behaviors of caretakers are expected
to be changed accordingly. The comparison of parenting styles posts the challenge for

future analysis of this prospective cohort study.
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Appendix

Parenting styles when the infants were at 6 months questionnaires

1. How do you usually manage the milk feeding time
for the baby?

Styles

a. Feed almost all the time, do not
Want the baby to get hungry.

b. Approximate the feeding time every 3-4 hours,
but also observe the baby's hungriness.

c. Set the feeding time table every 3-4 hours and
always feed accordingly.

d. No specific timetable, feed according to my
convenience.

Overprotect or permissive

Reasoning or authoritative
or democracy

Control or authoritarian

Neglect

2. What did you do when the baby refused new
kinds of food ?

Styles

a. Up to the baby whether he would eat
Or not .

b. Played with the baby and try to give new kind
of food as much as possible.

c. Forced the baby to take the food, or to make
his month open.

d. No need to bother. It is no big deal.

Overprotect or permissive

Reasoning or authoritative
or democracy
Control or authoritarian

. Neglect

3. When the baby is trying to turn over, what
did you do?

Styles

a. Always used hand to support and assist
when the baby was turning.

b. Let the baby do by himself. Can use hand to
prevent bumping.

c. Watch the baby doing the turn without help, so
the baby will be strong

d. No need to bother. The baby can do it naturally.

Overprotect or permissive
Reasoning or authoritative
or democracy

Control or authoritarian

Neglect

How do you usually manage the bed
Time at night for the baby?

L¥ ]

Styles

a. No specific bed time. Allow sleeping any
anytime. It up to the baby.
b. Approximate the bedtime to put the baby to

Overprotect or permissive

Reasoning or authoritative

bed . or democracy
c. Always put the baby to sleep according to the Control or authoritarian
timetable.
d. No specific bed time. It's up to my . Neglect
convenience.
5. When the baby is fussy or crying, what do you Styles

always do?

a. Pick the baby up immediately, do not let him
cry.

b. Comfort the baby and try to see what cause his
crying to help.

¢. Scold or hit the baby to stop the baby cry.

d. Let him cry, the baby will stop crying finally.

. Overprotect or permissive

. Reasoning or authoritative

or democracy

. Control or authoritarian

. Neglect
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Abstract

Objective: To determine the extent and determinants of environmental tobacco smoke exposure
among infants in The-pa district in southern Thailand.

Design: Cross-sectional survey including interviewing information from the parents and
measurement of urinary cotinine, a metabolite of nicotine, from alt eligible infants.

Setting/ Participanis: The infants aged 1 year, in The-pa district, Songkla, who were conducted
under the Prospective Cohort Study Of Thai Children (PCTC).

Results: Of 774 infants enrolled in this study, 73.9 % were reported to have environmental
tobacco smoke exposure in household. Number of smokers in household ranges from 1- 7
persons. Prevalence of father and mother smoking were 86.5 and 0.5% respectively, Urinary
cotinine were detectable in 40.3 % of infants which mean + SD of 251.3+ 562.5 ng/mg
creatinine, median of 61.8, and range of 2.2 - 6431.0 ng/mg creatinine. Factors significantly
associated with detectable utinary cotinine in infants were maternal smoking (p=0.032), father's
age of less than 25 and greater than 35 years old (p 0.016), and father's education of less than
grade 6 (P=0.032).

Conclusion: Theses results demaonstrate the high prevalence of infants exposure to household
smoking and high prevalence of detectable urinary cotinine. These measurements provide an
objective and quantitative baseline against which cotinine measurements in future can be
compared.

Key words: smoking, ¢igarette, tobacco, cotinine, nicotine



Introduction
Background

Environmental tobacco smoke exposure or passive smoking is defined as inhaling other
people’s cigarette smoke. Such exposure was previously considered as only a nuisance rather
than a health hazard, however, many recent studies demonstrated the relationship with acute
and chronic health effects among non-smokers. These effects include respiratory and
cardiovascular systems. Several studies have shown that exposure to Tigarette smoke during
the first year of life significantly increase an infant's risk or developing pneumenia or bronchitis.
Additionally, some studies have suggested that passive smoke exposure in children can iead to
the development of recurrent respiratory symptoms such as cough, wheezing and recurrent
respiratory infection as well as decrease in pulmonary function'

In the pass decade many studies have investigated the health effects of passive
exposure to tobacco smoke in non smoking children. Most studies have relied on questionnaire
measures of parental smoking as the indicator of exposure. Such measures ignore exposure by
people from outside the household, the extent in which parents smoke in the presence of the
child, and other modifying factors such as the ventilation of the room. These studies may
therefore have underestimated the real effect of passive smoking in children. Biochemical
measures allow recent exposure to be estimated directly.’* "™

Cotinine, a metabolite of nicotine, is the best biochemical marker for quantifying passive
exposure to smoke. It is specific to tobacco, has a half life of about 20 hours, and can be
detected at low concentrations by gas-liquid chromatography. Salivary or urinary
concentrations are comparable with those in the blood and provide a non-invasive way of
measuring passive smoke exposure.’z'w
Objectives

This study set out to assess the extent and determinants of exposure to environmental
tobacco smoke in the Thai infants in southern Thailand.

Subjects and methods
Subjects :
Study population is the infants in the-pa district, Songkhla who were conducted under

the Prospective Cohort Study of Thai Children (PCTC).



Methods
Data for this study are collected as part of a larger study of the PCTC. Well-trained data
collectors make visits and interview the mothers of all eligible infants at their homes when the
infants are approximately 1 year old. Information obtained include parent's education,
occupation, house size, household crowding and household smoking in the same room as the
infant's presence in the preceeding week. Urine samples for cotinine and creatinine are
obtained from all infants on the consecutive week.
Statistical analysis
The association between several potential predictors of environmental tobacco smoke
exposure and urinary cotinine is investigated by comparing geometric means and medians
among groups by analysis of variance; a test for trend examined the presence of an increasing

or decreasing urinary cotinine level across various categories

Results

From the 1,076 infants eligible to participate in the study, 774 provided urine samples.
These 774 infants were enrolled in this study. Of these, 73.9 % were reported to have
environmental tobacco smoke exposure in household during the week before the data
collection. Number of smokers in household ranged from 1- 7 persons. Prevalence of {ather,
mother and grand-father smoking during the infant's presence were 86.5, 0.5 and 21.4%
respectively. Urinary cotinine were detectable in 312 (40.3%) infants with mean + SD of 251.3%
562.5 ng/mg creatinine, median of 61.8, and range of 2.2 - 6431.0 ng/mg creatinine. The
association between several potential predictors of environmental tobacco smoke exposure and
urinary cotinine was investigated. As the urinary cotinine levels did not distribute normally,
comparing geometric means and medians could not be done. Therefore, the percentage of
infants, who had detectable urinary cotinine, was compared with those who had not. The
potential predictors of environmental tobacco smoke exposure were as follow: environmental
smoke exposure in the home, number of smokers, parental smoking, parental age, education,
religion and occupation (Table 1). Factors significantly associated with detectable utinary
cotinine in infanis were maternal smoking (p=0.032), father's age of less than 25 and greater

than 35 years old (p=0.016), and father's education of less than grade 6 (P=0.016).



Table 1.

Detectable urinary cotinine in infants according to variables

Detectable urinary cotinine

Variables P
No Yes

Sex
Mafe 56.3 43.7 0.041*
Female 63.6 36.4

Smoking in home
No 57.5 425 0.48
Yes 60.4 39.6

Number of smoker in home
0 57.9 421 0.372
i 61.9 38.1

>1 56.0 44.0

Father smoke
No 658 34.2 0.298
Yes 595 40.5

Mother smoke
No 60.7 39.3 0.032"
Yes 0 100

Grand father smoke
No 60.4 39.6 0.957
Yes 60 40

Father's age
=25 54.4 45.6 0.0t
26-30 64.7 353
31-35 65.9 34.1
>35 53.2 46.8

Father's religion
Buddhist 62.8 372 0.217
Muslim 58.1 419

Father's education (years)
<6 56.5 43.5 0.032*
> 6 64.6 354

Mother's education (years)
<6 59.6 40.4 0.909
>6 60.0 40.0

Father's occupation
Manual 59.8 40.2 0.809
Non-manual 58.6 41.4

Mother's occupation
Manual 59.2 40.8 0.692
Non-manual 60.7 39.3




Discussion

This study is the first study reported about urinary cotinine level and its determinants in
the sample of infants in Thailand. We found that 40 % of infants had detectable urinary cotinine.
Only few studies reported about cotinine level in children and its determinants. A study from the
United States population by the Third National Health and Nutrition Examination Survey, 1988 to
1991 revealed that of children aged 2 months to 11 years, 43% lived in a home with at least 1
smokers. 3Serum cotinine levels indicated more widespread exposure to nicotine. Of non-
tabacco users, 87.9% had detectable levels of serum cotinine.” Our study has shown lower
prevalence of detectable urinary cotinine when compared to that study. The difference in
findings may be due to the ditference age of study population. The older children might expose
to environmental Smoke from both in household and non-household sources. The prevalence of
detectable urinary cotinine in our study was also lower than that from the study in infants in north
calorina.” We have demonstrated that factors significantly associated with detectable urinary
cotinine in infants were maternal smoking, father's age of less than 25 and greater than 35 years
old, and father's education of less than grade 6. These findings were similar to other study in a
sample of 1,072 children and adolescents in ltaly, during 1990-1991." The urinary cotinine level
increased with a decreasing level of parternal education and with an increasing index of
household crowding. They demonstrated a strong relation between passive exposure to
smoking and the amount of maternal and parternal self-reported smoking. We did not find the
association of urinary cotinine with {ather smoking, this may be due to the date of urine collection
were not the same week of interviewing. As urine samples were collected at 1-4 weeks after
interviewing, the correlation with exposure to father smoking could not be found.

Previous study in Thailand, the prevalence of smoking is consistently high. The National
Statistics Office, office of the Prime Minister, conducted household surveys in the whole country
in 1976, 1981, 1986, 1988, 1993 and found that the numbers of smokers were 8.6, 9.7, 10.3,
10.1 and 13.9 million persons, respectively.W'"3

In Southern Thailand, Jaravechsarmn W. had performed a cross-secticnal study to
determine the relationship between passive smoking and acute respiratory infection in 729
infants aged 2-6 months in an urban area of Hat-Yat and found that the prevalence of cigarette
smoking in the home was 52%." This suggested that prevalence of smoking in the home had
increase from 1996 to 2004, as we found that 73.9% of our study population were reported to

have environmental tobacco smoke exposure.



Conclusion

We demonstrated the high prevalence of infant exposure 10 household smoking and high
prevaience of detectable urinary cotinine. Factors significantly associated with detectable
Jtinary cotinine in infants were maternal smoking, father's age of less than 25 and greater than

35 years old, and father's education of less than grade 6.

Suggestion

Data on the extent and determinants of exposure to environmental tobacco smoke in the
Thai infant will provide prevalence information for risk assessment and public health prevention
strategies, identify population subgroups at increased risk for exposure and provide baseline
exposure levels that can be compared with future Thai infant population levels to evaluate the
effectiveness of interventions aimed at reducing environmental tobacco smoke exposure.

Urinary cotinine measurements provide an objective and quantitative baseline against
which cotinine measurements in future surveys can be compared, to monitor trends in
population exposure to tobacco smoke and to assess the effectiveness of public health actions

to reduce smoking and exposure to environmental tobacco smoke.
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Introduction

Linear growth is one of the two most important indices of child well-being widely
used throughout the world. In developing countries, about 200 million or 40% of children
under 5 years of age are affected by retarded linear growth or stunted (height- for-age z scores
<2.0) (1). Lengths of these children falter early after birth, and most stunting occurs before
the age of 3 years and persists into aduithood (2) Recent study revealed that s{unting could be
carried over from mother to her offspring (3} The consequences of becoming and remaining
stunted include increased risk of infection and mortality, delays in cognitive development,
decreased work capabilities, and possible relation to cardiovascular morbidities in aduits (4-7).
Given that potential for catch-up growth among stunted chiidren is limited after age 2 years,
intervention to eliminate stunting should therefore implement prenatally and very early in life
(8,9.

The etiology of stunting is multi-factorial including micronutrient deficiencies,
inadequate protein intake, prenatal nutrition, repeated infections, maternal height, poor
maternal-child interaction, and maternal literacy (10-13). As most stunting begins early
during infancy, food given to infants probably plays an important role.

The Prospective Cohort Study of Thai Children is the first longitudinal study of
children in Thailand started in 2001. It plans to follow children from about the 28" week of
gestation to 24 years of age. Weights and lengths of subjects as well as infant feeding pattern
were collected. This report investigates the effect of timing of feeding complimentary foods

on linear growth status at the age of |1 year.
Subjects and Methods

Study sites

The Prospective Cohort Study of Thai Children (PCTC) is an observational
community-based study designed to follow different regional birth cohorts from about the 28"
week of gestation to 24 years of age. A sample of the Thai population was achieved in four

cohorts from a chosen district in each of the four regions and a hospital-based sample in



Bangkok, the capital. Eligible sites were accessible year-round, averaged between 800 and
900 births annuaily, and, had a hospital director (and associates) committed to long-term
management. The four sites were: Panomtuan district of Kanchanaburi province in the west,
Thepa district of Songkhla province in the south, Kranuan district of Khon Kaen province in
the northeast, and Muang district of Nan province in the north. Details of this study were

reported eisewhere (14)

Subjects

All pregnant women who resided or planned to raise their children in the study area
for at least 5 years were recruited. They were identified in the beginning of the third trimester
by community survey or by retrieval from registries of the Antenatal Care Clinics (ANC) of
hospitals, health centers and private clinics. Each birth cohort included births over a one-year
period. Starting dates for each cohort were siaggered to spread enrolments over a two year

period so the babies were born between October 15, 2000 and September 14, 2002.

Collection of data

The study families were initially visited at 28™-32™ week gestation, then at birth, |
month, 3 months, 6 months and 12 months. Interviews were arranged at home and in hospital
as per the study’s protocol. Linguistic and religious variations in the presentation of
information occur between the regions of Thailand, so research assistants (RA) were selected
and trained to be sensitive yet incisive. Monitoring and quality control were set up from the
beginning to ensure the study’s reliability and validity. Re-interviews were conducted on a
random sub-sample to check for consistency and any interviewer bias.

Anthropometric measurements

Birth weights and lengths were retrieved from hospital records. In the case of delivery
at home, weight and length of the newborn was collected by the RA within 3 days after birth
using a digital Tanita® Scale and a portable length board. The RA measured subjects again at
6 months (+ 1 week) and 12 months (+ 1 week) of age by home visit. In this report, only

length measurements were included in the analysis.



Length status was classified using the WHO Reference data for the height of children
(15} as stunting if having length-for-age (LFA) and gender less than median -25D).

Infant feeding

Type of milk feeding was collected by interviews at 21 (+ 3) days, 6 months and 12
months of age. Milk feeding status was categorized at each 6 months period as predominant
breast feeding, bottle feeding, or mixed feeding (breast feeding + bottle feeding).

In order to avoid a recall bias, a specific calendar with easy-to-apply stickers was
given to mothers (or the primary caregivers).for keeping a record of ages at which
complimentary foods were introduced (Figure 1). Timing of introduction of complimentary
foods was categorized as <4 months, 4-6 months or >6 months for rice, cereal, banana,
papaya, egg yolk, meat/pork, poultry, fish and liver. For the whole egg, it was grouped as <7
months, 7-9 months or >9 months.

Maternal and family data

Maternal age, education level, occupation, and height and baseline family data were
collected by interviews around 28"-32™ week gestation. Education levels were categorized as
illiterate, primary level, secondary level, or university level. Classification of maternal
occupation was modified from that of the National Statistical Office into 5 groups namely
farmer, laborer, service or business, professional, or housewife. Family income was grouped
into 3 levels: group 1 ~ the poorest (income < P25), group 2 — the middle group (income
between P25 and 75), group 3 — the well-to-do group (income > P75).

Statistical analysis

Distributions of explanatory variables among children of each length status category
were examined. Associations between variables and length status category were explored
using ANOVA for continuous variables and chi-square test for categorical variables.

Determinants of stunting were explored using logistic regression analysis. All main-
effect variables were initially inciuded, and the model reduced using a strategy of stepwise
elimination of variables not significantly contributing (i.e. p> 0.05) to the fit of the model, as

indicated by change in the log-likelihood of successive hierarchical models. The variables,



study site and sex, were retained in the mode] regardless of their statistical significance.

Analyses were performed using STATA 7.0. {15)

Ethics
The National Ethics Committee, the Ministry of Public Health, approved the study.
The study was explained to the registered families then they were invited to participate.

Verbal permission was obtained followed by written informed consent.

Results

Of the 4,245 live-born infants recruited into the initial cohort, 60 infants were twins.
The present report included only the 4,185 singletons. Length was recorded at birth for 3,889
infants (92.9 %), at 6 months for 3,496 infants (83.5 %), and at 12 months for 4,017 infants
(95.9 %). The Table 1 shows that prevalence of stunting declined from birth to 6 months but
rose to a higher level at 12 months. For children who had length measured at both 6 and 12
months, 6.7% of children not stunied at 6 months had become stunted at one year old, while
only 1.07% of those stunted at 6 months had grown out of it at one year.

The distribution of maternal and family variables between the swunted and the non-
stunted groups are shown in the Table 2. Significant differences among length status
categories were evident for several variables. Compared to the non-stunted group, stunted
children had mothers who were shorter, had a significantly lower level of education, and were
more in the agricuitural and labor sectors but less in the professional and service sectors.
Stunted subjects more commonly belonged to families in the lowest income quartile, to
Muslim parents or Spirit worshippers.

The Table 3 shows that stunted subjects were fed only breast milk in a significantly
greater proportion than the non-stunted group both during the first six months and the second
six months. Comparing to the non-stunted children, rice, fruit {(banana or papaya), egg yoik,

liver, fish, meat or pork, vegetable were fed to stunted children at a significantly older age.



A logistic regression model was developed by a stepwise backward elimination of
variables from a saturated main-effects model incorporating all variables listed in the Tables 2
and 3. After eliminating of non-significant variables, variables remaining in the model were
type of milk given from 7 to 12 months, timing of feeding liver and meat/pork, maternal
education level, and family income. These factors could explain variance of being stunted at 1
y-old by 14%. The relative risk ratios for each level of these variables are shown in the Table
4,

Compared to breast milk, feeding bottle milk during the second half of the first year
reduced risks for stunting by 36%. Early introduction of animal protein, liver, reduced the risk
by 4 folds. Likewise, late introduction of meat/pork increased risks by 150%. The risk of
being in the families of lowest income quartile (RR = 2.09, 95% confidence interval = 1.64 -
2.68) was no longer significant after adjusted for other factors. On the contrary, being in the
families in the uppermost income quartile ha.s. become a significant risk.

The risk factors for stunting including type of milk feeding, age at introduction of
meat/pork, and maternal education level were also found to be the risk factors for becoming

stunted as shown in the Table 5. Direction of association was also similar.

Discussion

Points to be discussed:

o Comparing prevalence and timing of stunting in this cohort with studies from
other developing countries e.g. WHO Collaborative study 2002 -3 early faltering
of weight and length as early as 3 months, high incidence of stunting in the Asian
countries....

o Breast-fed is shorter = a well-known phenomenon due to using mixed fed
growth standard (no appropriate reference for the breast-fed at the moment),
however findings from developed countries e.g. European group showed

comparable growth = health and nutrition of lactating mothers are the key issue



(o]

Importance of complimentary foods especially animal protein (a good source of
protein and multiple micronutrients — Zn, Fe) to linear growth of infants = citing
studies from the longitudinal studies in Kenya, supplemental feeding studies.
Consequences of stunting to health and development > importance of early

eradication stunting by good quality complimentary foods.



Table 1 Mean length and length status of the PCTC cohort of singieton infants over
the first year of life
Anthropometric Study site P-
Variables Overall PT TP KN Nan BKK value'
{4,185) (779 (1,056) (860) a7 (719)
Mean length +
sd
At birth n=3889 n=745 n=970 n=786 n=755 n=633 0.000
494+24 498+ 497+  488x 486+ 499+
2.4 2.5 2.2 2.3 2.0
6 months n=349 n=690 n=912 n=T774 #n=675 n=445 0.000
659+26 665+ 65.7+ 658+ 648+ 67.0 +
2.5 2.5 24 2.5 2.4
12 months n=4107 n=747 n=1,038 n=833 n=743 k=656 0.000
73.7+32 742+ T30+ 737+ 729+ 749+
3.1 3.2 3.1 3.1 3.06
Stunting, %
At birth 4.6 3.6 4.6 5.3 6.9 1.9 0.000
6 months 3.8 1.2 3.7 3.5 8.6 1.4 0.000
12 months 8.8 4.8 1.9 7.3 15.1 3.1 0.000
Change of 0.000
length status
from6to 12
months %’
Becoming 6.70 4.69 9.78 5.09 9.45 1.9
stunted
Still stunted 2.70 0.44 2.75 2.22 6.60 0.95



Still not 89.53 94.28 86.59 91.38 82.01 96.68
stunted
Becoming 1.07 0.59 0.88 1.31 1.95 0.47

not stunted

Note: PT = Panomtuan, TP = Thepa, KN = Kranuan, BKK = Bangkok; ! AN(jVA for the

continuous variable and chi-square test for the categorical variabies.
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Table 2 Maternal and family characteristics of the singleton infants by length status
Maternal and family Length status ¥’
characteristics Stunted Not-stunted P-value
Maternal age (vear), % n=352 n=3,665 0.447
<20 14.20 11.51
20-<30 51.99 53.86
30-<40 30.68 30.75
>=4() 3.87 3.13
Maternal height, mean + n=347 n=3613 0.000
sd 151.4+63 155.6 +5.7
Maternal education level, n =352 n=36065 0.000
%
Illiterate 1591 4.27
Primary level 53.98 46.96
Secondary level 26.70 37.87
University level 3.41 10.62
Maternal occupation, % n=352 n = 3,640 0.000
Agricultural 33.24 22.66
Professional 1.70 6.24
Labaorer 34.09 27.55
Service/business 15.06 25.60
Housewife 1591 17.94
Order of pregnancy, % n =352 n = 3,665 0.239
1 26,70 30.59
2 29.55 29.63

>=3 4375 39.78
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Matemnal and family

Length status

XL
characteristics Stunted Not-stunted P-value
Family income, % n=352 n=3665% 0.000
Ql 40.06 23.08
Q2 + Q3 4(.91 49.41
Q4 19.03 27.50
Religion, % n=33! n = 3,660 0.000
Buddhism 60.68 80.47
Islam 27.92 17.29
Christians 1.14 0.58
Spirit 1.63

10.26




Table 3 Feeding of the PCTC singleton infants during the first year of life

2

X
Type of feeding Length status P-value
Stunted Not-stunted

Milk feeding from birth to n =346 n=3572 0.000
6 months

Breast milk only 55.78 41.10

Bottle feeding only 3.18 6.61

Mixed breast and bottle 41.04 52.30
Milk feeding from 7 to 12 n =346 n=233572 0.000
months

Breast milk only 42.98 29.22

Bottle feeding only 18.42 35.86

Mixed breast and bottle 38.60 34.92
Age at introduction of rice n =344 n=23.561 0.009

Before 4 months 30.52 37.63

During 4-6 months 60.76 56.50

After 6 months 8.72 5.87
Age at introduction of n =347 n=3589 0.000
banana or papaya

Before 4 months 41.79 57.20

During 4-6 months 46.11 38.12

After 6 months 12.10 4.68
Age at introduction of egg n =345 n=3539 0.000
yolk

Before 4 months 8.99 14.52

During 4-6 months 69.57 71.21
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%
Type of feeding Length status P-value
Stunted Not-stunted

After 6 months 21.45 14.27
Age at introduction of n=346 n=23465 0.724
whole egg

Before 7 months 30.06 30.71

During 7-9 months 47.69 49.61

After 9 months 22.25 19.68
Age at introduction of liver n =346 n=3501 0.000

Before 4 months 0.87 3.91

During 4-6 months 39.60 49.76

After 6 months 59.54 46.33
Age at introduction of fish n =345 n=3483 0.028

Before 4 months 1.45 1.46

During 4-6 months 30.58 25.85

After 6 months 17.97 12.69
Age at introduction of n =345 n=3,470 0.153
poultry

Before 4 months 1.74 0.98

During 4-6 months 74.49 78.62

After 6 months 23.77 20.40
Age at introduction of n =345 n= 3,485 0.000
meat/pork

Before 4 months 1.74 2.09

During 4-6 months 72.17 82.98

After 6 months 26.09 14.92
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X
Type of feeding Length status P-value
Stunted Not-stunted

Age at introduction of n =346 n=35I8 0.000
vegetable

Before 4 months 2.60 691

During 4-6 months 51.16 63.53

After 6 months 46.24 29.56
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Table 4 Adjusted relative risks for factors associated with stunting*
Factor Relative Risk  95% confidence P-value
interval

Type of milk fed from 7 to 12 months

Breast milk only 1
Bottle only 0.64 0.44 - 0.94 6.024
Mixed breast and bottle 0.99 0.74 - 1.32 0.930

Age at introduction of liver

Before 4 months 0.20 0.05-0.86 0.031
During 4-6 months 1
After 6 months 1.28 0.98 - 1.67 0.067

Age at introduction of meat/pork

Before 4 months 1.91 0.77 - 4.71 0.162
During 4-6 months 1
After 6 months 1.49 1.09-2.05 0.014

Famity income

Group 1 (Q1) 1.27 0.95-1.70 0.108
Group 2 (Q2 +Q3) 1
Group 3 (Q4) 1.64 1.13-2.39 0.009

Maternal education level

Illjterate 1.31 0.85-2.03 0.215
Primary level 1

Secondary level 0.77 0.57-1.06 0.112
University level 0.40 0.19-0.81 0.011

* All relative risk ratios are adjusted for sex, length status at birth, study site, and maternal

height. Pseudo R? of the model is 0.15. Number of cases included in the regression analysis is

3,433



Table 5 Adjusted relative risks for becoming stunted during the second half of the
first year*
Factor Relative Risk 95% P-value
confidence
interval
Type of milk fed from 7 to 12
months
Breast milk only i
Bottle only 0.64 0.41-099 0.049
Mixed breast and bottle 1.00 0.73- 139 0.985
Age at introduction of meat/pork
Before 4 months 1.08 0.32- 3.61 0.905
During 4-6 months 1
After 6 months 1.73 1.20 - 2.47 0.003
Maternal education level
Illiterate 1.16 0.68 - 1.96 0.588
Primary level 1
Secondary level 0.73 0.51-1.05 0.086
University level 0.35 0.14 - 0.85 0.029

* All relative risk ratios are adjusted for sex, length status at birth, study site, and maternal

height. Pseudo R? of the model is 0.11. Number of cases included in the regression analysis is

2,982
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SUMMARY

Up-to-date data on the cause of perinatal death are essential for planning effective
maternal and child health policies. An active surveillance of pregnant women from 28 weeks
gestation was carried out to determine the magnitude and investigate some causes of perinatal
death in four districts of Thailand as part of the Prospective Cohort Study of Thai Children. A
semi-structured verbal autopsy questionnaire and/or review of medical records for the
hospitalized cases by two pediatricians and one neonatologist were used to independently
extract the cause of death. A total of 3,525 pregnant women were registered from July 2000
to March 2002. The total number of babies born alive was 3,529 including 28 pairs of twins.
The perinatal mortality rate (PNMR) was 10.69 per 1,000 total births, the stillbirth rate was
6.75 per 1,000 births, and the early neonatal mortality rate was 3.97 per 1,000 live-births.
Birthweight specific PNMR were 307.6, 22.5, 4.6, 4.3 per 1,000 births for the birthweight
below 1,500 g, 1,500 to 2,499 g, 2,500 to 3,499 g, and 3,500 g and over, respectively. It was
found that congenital anomalies were important causes of early neonatal death with
anencephaly accounting for two-thirds. About 61.5 % of the perinatal deaths were agreed to
by the pediatrictans and neonatologist as preventable. About 90% of the preventable
stillbirths occurred in the antepartum period. 1n conclusion, the surveillance system of the
present study revealed stillbirth as a major contribution to perinatal mortality. Though the
PNMR in this prospective population-based study was not high, about two-thirds of them

could have been prevented by appropriate antepartum and intrapartum care.



Introduction

Infant mortality rate is one of the important indices of a nation’s health condition. In
recent decades, with the advancement of medical care and public health service, post-
neonatal deaths in most countries have declined dramatically. As in the United States, deaths
in the first month of life consequently account for about two-thirds of all infant deaths.! In
order to reduce the perinatal mortality rate, more reliable statistics are needed to identify

potentially preventable causes. They are also essential to indicate those areas of health care

service that are most in need of improvement.

In Thailand, the Ministry of Public Health has routinely calculated mortality rates by
using data retrieved from birth certificates and death certificates. Like most other developing
countries,”” registration of births and deaths is incomplete and the data is of poor quality,
especially in rural and remote areas. Not surprisingly, the infant death rate (26.1 per 1,000
live-births) from the 4® national survey of population change® in 1994-5 was five times that
of the vital statistics report of the same period (5.2 per 100 live-births).” Discrepancies in
these figures were due to under-registration of neonatal deaths during the first two weeks of
life. Most deaths at this age take place at home. Causes of deaths given by non-medical
persons can be inaccurate. Furthermore, the present system could not reveal the exact
magnitude and causes of pregnancy termination due to under-reporting of abortion and
stillbirths. This unreliable information may reduce the effectiveness of intervention programs

to prevent perinatal deaths.

The Prospective Cohort Study of Thai Children is the first tongitudinal study of
children in Thailand. It plans to follow children from about the 28" week of gestation to 24
years of age. This report describes the pattern and causes of perinatal deaths of the subjects,

the data being collected by an active surveillance systemn.



Materials and Methods

Study sites

The Prospective Cohort Study of Thai Children (PCTC}) is an observational
community-based study designed to follow all fetuses of 28™ to 38" week gestation from 4
selected districts in 4 different geographical regions and Bangkok Metropolitan, the capital
city of Thailand. Details of this study were reported elsewhere.® This report is based on the
data of the four districts only, including Panomtuan district of Kanchanaburi province in the
west, Thepa district of Songkhla province in the south, Kranuan district of Khon Kaen
province in the northeast, and Muang district of Nan province in the north. Data from the

Bangkok sub-sample are not reported here.

Subjects

All pregnant women who resided or planned to raise their children in the 4 selected
districts and who expected to give birth during the defined period of one calendar year were
registered. They were identified in the beginning of the third trimester by community .;,urvey
or by retrieval from registries of the Antenatal Care Clinics (ANC) of hospitals, health centers
and private clinics. Registration of subjects in the project was introduced sequentially. The
first pregnant woman was enrolled in the Panomtuan district in July 2000 and the first child
was born on 15 October 2000. The last child of these four districts was born in Nan on 19

March 2002.

Case identification

Baseline data of pregnant women and their families were collected by interview at
28-36 weeks gestation. Home visits to these women were carried out weekly from 36 weeks
onwards. Delivery outcome was retrieved from the records of health centers or district
hospitals. In the case of delivery at home or termination of pregnancy before term or infant
death, their families or village leaders would report directly to the PCTC branch office at

each site.



Fetal death of 28 — 40 weeks gestation was defined as a stillbirth, while death during
the first seven days of life was defined as an early neonatal death. Perinatal death included

stillbirths and early neonatal deaths.

Investigation into the cause of death

Verbal autopsy 1s commonly used to investigate the cause of death in population
based studies where most deaths occur at home or in the peripheral hospital and necropsy or
physical autopsy cannot be performed. Symptoms and signs prior to death were collected by
an interview of the parents or caretaker.” In the present study, a semi-structured
questionnaire was designed to cover common causes of early neonatal death described in the

recent national report.”

The attending pediatrician of each site interviewed parents and caretakers at about
two weeks after the event to allow time for fhe families to recover from their grief, but not
later than one month. For the hospitalized cases, information was also retrieved from the
hospital records. Causes of stitlbirth and early neconatal death were then extracted from the
verbal autopsy questionnaire by two pediatricians (L.M. and S.1.) and one neonatologist
(P.C.}. In the case of a non-agreement, a consensus was reached at a meeting of the group.
Causes of death were defined based on Wigglesworth’s classification’ into “stillborn”,
“congenital malformation”, “neonatal asphyxia”, “immaturity” and “specific causes™. The
classification was modified by further categorization of stillbirth into “obstetric problems”,

“medical problems of mother”, “macerated fetus”, and “congenital anomalies™; and replacing

the specific causes category in the early neonatal death with individual specific diseases.

At the end of the questionnaire, the raters were asked to conclude whether death of

that case was preventable.

Ethical clearance



This study was approved by the National Ethical Committee, Ministry of Public
Health. Families were fully informed of all study procedures and any possible risks before

signing an informed consent form.

Data analysis
The stillbirth rate (SBR) and perinatal mortality rate (PNMR) were calculated per
[,000 total births while early neonatal mortality rates (ENMR) were calcu]at.ed per 1,000 live-

births. Statistical analysis was performed using STATA version 7.0.

Results

A total of 3,525 pregnant women were registered in the study. Twenty-four
pregnancies ended with stillbirths. The SBR was therefore 6.75 per 1,000 births. The total
number of babies born alive was 3,529 including 28 pairs of twins. Fourteen infants did not
survive the first week of life. The ENMR WéS 3.97 per 1,000 live-births and the PNMR was
thus 10.69 per 1,000 total births. Details of perinatal mortality by study sites are shown in the

Table 1.

Insert Table One about here

From the total of 38 deaths, 35 cases (92%) were completely investigated; the other 3
cases included only the diagnosis. About one third (39%) of deaths occurred from 12 pmto 6
am. Seventy-two per cent died in the hospital and the male to female ratio was 1.4:1 and 3.3:1
for stillbirth and early neonatal death, respectively. Weight was recorded in 25 cases of
deaths (65.8%). A breakdown of the perinatal mortality by birthweight shows an extremely

high rate of death in the under 1,500 g group. The detail is shown in the Table 2.

Insert Table Two about here




Causes of stillbirth

The most common cause of stillbirth, as shown in the Table 3, was obstetric
problems of which intrauterine asphyxia contributed to about one-half. Macerated fetuses and
congenital anomalies accounted for 20.8% and 12.5% of stilibirths, respectively. A case of
diaphragmatic hernia was diagnosed intrauterine by ultrasound but the parents refused
referral for delivery and corrective operation at the University hospital. Details of maternal

characteristics were not available in three cases of stillbirth.

Insert Table Three about here

Causes of early neonatal death

The most common cause of death ir; the first seven days of life was congenital
anomalies of which two-thirds were anencephaly. As shown in the Table 4, perinatal
asphyxia, meconium aspiration, and neonatal sepsis were next in importance. Hypothermia

and neonatal sepsis were both considered the consequence of child neglect.

Insert Table Four about here

Maternal characteristics

The pregnancies of 1.1% of women aged 20 years and older ended with perinatal
deaths while for younger mothers the figure was 0.4%. The PNMR of the mothers who did
laboring work or who were farmers were around 2 times that of those who did non-laboring
work. All babies of mothers in professions or who had university education were bomn alive
and survived tie first week. The PNMR of the primiparous mothers was two-thirds that of the

multiparous mothers. With regard to antenatai care, 3.8% of women did not register for the



service or did, but visited only once. Of those who paid frequent or regular visits, the PNMR
was 9.5 per 1,000 births whereas the non-registered group had a PNMR of 17.1. The cesarean
section rate of the perinatal death group was 20% while that of the non-death group was
16.5%. Due to the small number of deaths, it was not appropriate to perform any statistical
analysis to investigate whether any of these maternal factors were statistically significant risk

factors in perinatal death. The perinatal mortality rate by maternal characteristics is shown in

the Table 5.

Insert Table Five about here.

Preventable death

In the opinion of the three pediatricians, almost two-third {(61.5%) of perinatal deaths
reported in this study could have been prevented by appropriate antenatal or intrapartum care.
As shown in the Table 6, the stillbirths rated as preventable included macerated fetuses (2 -
cases), antepartum hemorrhage (2 cases), maternal sepsis (1 case), diabetes meilitus (1 case),
intrauterine asphyxia (1 case), and difficult labor (1 case). Early neonatal deaths rated as
preventable were neonatal sepsis (2 cases), perinatal asphyxia (1 case), hypothermia (1 case),

and meconium aspiration syndrome (1 case).

Insert Table Six about here.

Discussion

This report described the results of a study of an active surveillance of perinatal death
in a community-based setting. Stillbirths accounted for 70% of death in the perinatal period.
Causes of death could be concluded in 87.5% of stillbirths studied and in al! of the early

neonatal deaths. Almost two-thirds of the deaths were judged to have been preventable.



Though the PNMR of the PCTC sample was much lower than that of Turkey (34.9
per 1,000 births) from a prospective study'® and that of rural China (69 per 1,000 births) from
a retrospective cohort study in 1999, this PCTC figure showed no improvement over the
country’s figure of five years ago (Table 7). Besides it was still higher than the rate of
developed countries such as that of the UK in 2001 (8.0 per 1,000 births), even though the
UK figure represented fetal deaths at or over 24 weeks gestation whereas that of the PCTC
included deaths at an older age (at or over 28 weeks gestation). Given that the national figure
was derived from provincial hospitals which have higher than usual complicated referral

cases, the present figure from this community-based study should have been lower.

The surveillance system of the present study revealed stillbirths as a major
contributor to perinatal mortality. This 1s in contrast to findings of other developing

countries.'®!

A prospective study from Turkey'’ revealed that stillbirths contributed to about
a half of perinatal deaths, while in a retrospective cohort study from rural China' it
accounted for about one-third. In addition, the ENMR of the present study was one-fourth of
Turkey of 17.2 per 1,000 live-births'® and only one-tenth of rural China of 46.0,"" yet slightly
over the UK 2001 figure of 2.7."% Though the early neonatal deaths of the PCTC sample has
declined by about two-thirds compared to the previous country survey,® it should be noted
that it was 2.5 times that of the reported figure of 1.6 per 1,000 live-births from the death

registration system in 2001."* To further reduce the perinatal mortality rate in Thailand,

attention should therefore be focused on reducing the stillbirths.

About 40% of stillbirths in the PCTC sample were rated as preventable by the three
pediatricians. Almost all of preventable fetal deaths in this study could have been prevented
by higher-quality antenatal obstetric and medical care and the appropriate mode of delivery.
Timely cesarean section could have been rescued some of these cases. Although the cesarean
section rate (20% in the perinatal death group and '6.5% in the non death group) in this study
was above the optimum rate of 15% as recommended by the WHO for the high-risk area,'*

the needed cases might not have had the chance to receive an appropriate care.



Communication and the information provided for expectant mothers during the antenatal care
visits are thus very important. It is noted that the educational levels of mothers was often very
limited; half received only primary education and 6.3% were illiterate. If these deaths could

have been prevented, the SBR would approach the UK 2001 figure of 5.3."

The findings of this study showed that deaths of the preterm and low birthweight
babies were 4 to 60 times more prevalent than that of the normal weight group. Prevention of
preterm delivery as well as upgrading the quality of care of the very low birthweight (VLBW)
infants would substantially reduce the perinatal death rate. Since the advanced technology of
VLBW care is not yet available country-wide for Thailand, emphasis should be on
prevention. As was shown in a randomized controlled study in rural Gambia, matemal dietary
supplementation and eradication of anemia can reduce stillbirth and early neonatal death rates
by about half as well as decrease the low birthweight prevalence by 40%."* In the PCTC
sample, anemia was not a significant risk factor but weight gain during pregnancy of less than
10 kg and maternal height below 145 cm increased the risk almost three times (Isranurug S,
personal communication). Thus, intervention to prevent low birthweight in a setting like that
of the PCTC study should include nutrition education and/or supplementation for pregnant

women plus improvement of nutrition of pre-pubertal girls.

Like the mortality pattern of western countries two decades ago,'® congenital
anomalies were important causes of early neonatal deaths in this study. The most common
anomaly in this study was anencephaly, one form of neural tube defect. To prevent this
condition, the United Kingdom MRC Vitamin study Research Group has recommended folic
acid supplementation for pregnant women as well as women in the reproductive age.”
Despite this, the importance of folic acid supplementation has not yet been recognized as a

public health issue in Thailand.

Although the PNMR in this sample was not high, about two-thirds of them could

have been prevented by appropriate antepartum and intrapartum care. Intervention should be



strategically planned to serve the at risk groups especially the low education mothers.
Improvement of the antenatal care should highlight the importance of nutrition and vitamin

supplement as well as self care.
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Table 1 Births, stillbirths, early neonatal deaths, and perinatal death rates by

study sites

Study Sites Liveborns Stillbirths Earty neonatal Perinatal deaths

(per 1,000 births) deaths {per 1,000 births)

{per 1,000 live-
births)

Overall 3,529 24 (6.75) 14 (3.97) 38(10.69)
Panomtuan 796 §(9.95) 6(7.53) 14 (17.41)
Thepa 1,071 8(7.41) 3(2.80) 1 (10.19)
Kranuan 872 4 (4.56) 3(3.44) 7(7.99)
Nan 790 4 (5.03) 2(2.53) 6 (7.36)




Table 2 Perinatal mortality by birthweight’

Birthweight Perinatal death, n/N Perinatal mortality rate

{per 1,000 births)

Under 1,500 g 417 307.6
1,500 — 2,499 ¢ 7311 225
2,500 - 3,499 ¢ 12/2623 456 -
3,500 g and over 2472 " 43

3,423 out of 3,525 cases had birthweight data.



Table 3 Causes of stillbirths

Causes

Number of

cases (%)

Details

Obstetric problems

Macerated fetus

Congenital anomalies

Medical problems of
mothers

Difficult labor
Others

Inconclusive

9(37.5)

5(20.8)

3(12.5)

2 (8.3)

1(4.2)

1(4.2)

3(12.5)

Intrauterine asphyxia (5)°, antepartum

hemorrhage (3), velamentous cord (1)
Anencephaly (1), diaphragmatic hernia (1),

Thanatophoric dysplasia (1)

Diabetes mellitus (1), maternai sepsis (1)

Hydrops fetalis

°Figure in parenthesis is the number of cases.



