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Prospective Cohort Study of Thai Children (PCTC) : design and
significant fifst year findings

By Dr.Chanpen Choprapawon



Prospective Cohort Study of Thai Children
(PCTC):design and significant first year findings

Choprapawon C?, Mo-suwan L®, Phuphalbu] R®, Sa-Ngha P°, Thinkhamrop B®, Nimnuan Cf
Vhejsutanondh K8, Lertsukprasert s? Rattanaparinya A', Tantisirivit K, Ruangdaraganon N,
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Summary — now 250 words

Many studies in the West have confirmed the effect of various determinants on child
growth and development. By comparison, studies of child health--including mental,
cognitive, emotional and moral development--in Thailand are scarce. This is the first birth
cohort study in Thailand and includes the nation’s four regions plus Bangkok. This report
describes the study’s objectives and methods and presents some significant results and
experiences from the first year of follow-up. Rural settings were chosen in the Central,
Northeast and South, and an urban setting in the north and Bangkok. Income levels in
Bangkok were highest (P <0.0001). Most study families had a poor to insufficient income
and had low education.

All pregnant women (i.e. in their 28%- to 36™-week) in the selected areas were
enrolled within a one-year period. In Bangkok, all pregnant women seeking ante-natal care at
Ramathibodi University Hospital were included. The total number of families enrolled was
4 215. There were 30 twins. All babies in the Central, Northeast and Bangkok regions were
born in hospital compared to only 12.54% in the Muslim South and 7.53% among the
northern hill tribes, who were born at home with assistance from a traditional birth attendant.
Birthweight, birth length and head circumference varied significantly among regions
(P <0.0001).

The study demonstrated the feasibility of, and wealth of epidemiological information
arising from, a longitudinal prospective study in a developing Southeast Asian nation, and the
importance of selccting samples that reflect the diversity of socio-economic and cultural
characteristics.



Introduction

Improving child health and development is high on the agenda of any government, not
least in a developing nation like Thailand. The most recent estimate of infant deaths and
congenital anomalies is 34 and 10 per thousand births, respectively'. Infants and young
children are at risk of various types of malnutrition. Of the 63 million Thais, approximately
1.3 million children under five suffer from some degree of malnutrition (e.g. iron and vitamin
A deficiency).

To gain a broader understanding of the problems, longitudinal data on the dynamic
process of child health and development is vital. In addition, to understand the relationship
among various relevant factors it is necessary to consider a comprehensive array of variables
including biological, psychological, family and community data. Studies of children and
youth in Thailand have increased in the last two decades, but only a few have investigated
emotional, mental and moral development. Significantly, no comprehensive, longitudinal
studies have been undertaken and previous studies of child health and development in
Thailand.

The PCTC is a comprehensive multidisciplinary study, designed to explore long-term
effects from the perinatal period to young adulthood in Thailand’s four regions and the
capital. This paper describes the research design and selected results obtained from
conception to the first year of follow-up.

Materials and methods

The PCTC is an observational, community-based study designed to follow different
regional birth cohorts from about the 28th week of gestation to 24 years of age. A sample of
the Thai population was created by selecting four cohorts from a chosen district in each of the
four regions and a hospital-based sample in Bangkok (Figure 1). Eligible districts had to: be
accessible year-round, average between 800 and 900 births annually, and have a hospital
director (and associates) committed to the long-term management of the project.

The Five Siudy Sites
Each of the four study sites, outside Bangkok, was selected from districts located in
the provinces of different regions of Thailand.

e In the mountainous North, the urban Muang (Central) district of Nan province was
selected. Thirteen percent of the population are mountain-dwelling tribal people.
Buddhism is the predominant faith (84%) although Spiritism (12.9%) and Christianity
(2.2%) form significant minorities. Most people work in businesses and small (< 1.6 ha)
farms, sales, services or labour.

¢ In the arid, planar Northeast, a rural location in the Kranuan district of Khon Kaen
province was selected. In this region, Thai and Laotian cultures are blended. Most
people are subsistence farmers whose main crops are sugar cane, lowland rice, corn and
cassava (for animal feed). Nearly all (98%) are Buddhist.

e In the lowland paddies of the Central region (bounded by low mountains), the rural
Panomtuan district in Kanchanaburi province was selected. Mixed farming is common:
lowland rice, corn and vegetables are grown and pigs, chicken and cattle are raised. All
(99%) are adherents of Buddhism.

e The South, a humid peninsula, supports rubber plantations, forestry and fisheries. The
Thepa district in Songkhla province was selected. People work in agriculture and fishing.
The region is 68% Muslim and 31% Buddhist. (The area is subject to periodic sectarian
violence.)

+ Bangkok is the capital, the government, business and industrial centre. The large urban
population may exceed 10 million. This was our only hospital-based study site, viz.:
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Ramathibodi University Hospital. All pregnant women, permanent residents of Bangkok,
who agreed to participate in the whole longitudinal study, were enrolled. Most lived in
crowded areas; approximately half in slums and half in crowded apartments. Most (94%)
are Buddhist, while Others (2.6%) and Christianity (2.2%) form significant minorities.

In all regions of Thailand, seasonal rainwater is collected in large jars, ponds and
reservoirs. Those living in the cities have access to running, potable water; those not inline
depend on saved rainwater. Farming areas with access to reservoirs may be irrigated (water
levels permitting). The Central region has access to river water year-round. The North and
Northeast have an annual six-month dry season, when collected rainwater or well water is
used and water shortages can be severe, particularly in the rural areas- The South is also
subject to monsoons but local rains mean water shortages are less a problem. Sewage wastes
in Thailand are typically disposed in a septic tank system in both cities and villages. Storm
sewers exist in developed cities only. Farming communities congregate in a village situation
and people walk out to their lands each day. Some rice farmers may stay on the land (in a
field house) during rice planting and harvest. While in the field, urination and defecation are

done in nearby bush and buried. Water for washing and drinking is usually carried to the
field shelter.

The Sample

From the four selected districts, all resident, pregnant women, intending to live in the
study area for at least 5 years, were recruited. Each birth cohort included births over a one-
year period. The expected number of children from each site was between 800 and 900,
yielding approximately 4,300 infants and their parents or caregivers. Starting dates for each
cohort were staggered to spread enrolments over a two year period so the babies were bomn
between October 15, 2000 and September 14, 2002 (Figure 1).

“Insert Figure 1 About Here”

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 (Appendix 1).
Interviews were then arranged at home and in hospital as per the study’s protocol.

Measures and methods

Data were collected from all subjects within the selected sites, including secondary
data regarding community and demographic variables. Data were collected from the
community, mothers, fathers, other family members and children, using standardized
procedures to ensure validity and reliability.

Most assessments were carried out at home, but at some ages, special in-hospital
assessments were administered, including: physical examinations at one month and a
developmental assessment (viz. CAPUTE Scale, the Infant Temperament Scale, the Modified
Infant Toddler Social Emotional Assessment (MITSEA) and for observation of child play) at
the age of 1 year.

The pregnant mothers recorded their daily food intake using a special form for seven
days. When the child reached the age of one year, the primary caregiver recorded the sleep
and diet pattern of the child for 3 days.

Inter-rater reliability was checked among the different research assistants. Linguistic
and religious variations in the presentation of information occur between the regions of
Thailand, so research assistants were selected and trained to be sensitive to these. Monitoring
and quality controls were set up from the beginning to ensure the study’s reliability and
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validity. Re-interviews were conducted on a random sub-sample to check for consistency
and any interviewer bias.

Data on relatively stable characteristics, such as demographics, were collected via
interviews or extracted from existing records. Highly concentrated data, such as the
children’s sleep and dietary patterns, were collected using a diary. Medical and behavioral
characteristics were assessed by physicians and trained interviewers. The list of variables
collected in the first phase of the project (28 weeks gestation to the end of the first year of
life) is presented in Table 1.

“Insert Table One About Here”

In order to assist mothers in remembering details of nutrition, and development a
calendar with easy-to-apply stickers, was designed for mothers (or the primary caregivers) on
which to record changes in diet and development of the children throughout the 12-month
period (Figure 2).

“Insert Figure 2 About Here™

In order to assess socio-economic levels, family income and land/house ownership
were used to categorize respondents into each of 5 socio-economic classes: class 1-—-the
poorest (income > P50, no land or house); class 2—the subsistence group (income < P50,
owning land < 1.6 ha but no house); class 3--the middling group (income between P50 and
75, owning land > 1.6 ha, and 1 house); class 4--the well-to-do (income between P50 and
100, owning land > 1.6 ha and 1-2 houses); class 5--the wealthy (income > P75, owning
land > 1.6 ha and more than 2 houses). The socio-economic status applied an ad hoc scale,
which designates level 5 as the poorest and level 1 as the wealthiest: 2 common rating system
used the world over. The reliability of the social class categorization was verified during
visits by research assistants to every home four times in the first year. We then compared the
‘within group’ of the same class using the field notes and qualitative data from the research
assistant.

Organisation and Staffing
The PCTC was established by three government agencies, viz.: the Thailand Research

Fund (TRF), the Health System Research Institute (HSRI) and the Thai Ministry of Public

Health (MOPH). Additional funding was received from the WHO-Thailand Country Budget.

To ensure governmental involvement and rigorous research design and management, an

Advisory Board comprising one international expert and 13 leading Thai researchers and

policymakers was set up to meet , biannually, to assess the research design, results and policy

implications.
The following infrastructure and staff responsibilities were adopted to insure efficient
management and long-term sustainability:

a. The principal research team consisted of a director and 69 researchers from various
disciplines and institutions including epidemiologists, pediatricians, psychiatrists, social
scientists, nutritionists, dentists, biostatisticians, anthropologists and public health
specialists. The team devised the research protocol, prioritized the research questions,
developed and evaluated the measurement tools, monitored the overall project, trained
newly recruited researchers and produced the reports.

b. Each of the five local research teams had a field manager (i.e. the hospital director at
each site) and field research assistants. Each team was recruited to include two Masters-
and five Bachelors-degree-level assistants. Written examinations, in-depth interviews,
psychological tests and a computer skills exam, were the primary methods of staff
selection. Intensive training and quality control were implemented. Research assistants



were placed at each study site’s district hospital with periodic training and regular
counseling provided to ensure each researcher’s well-being and to develop coherent team
work.

c. The Data Center of the Project was based at the Faculty of Public Health, Khon Kaen
University. A number of academic staff of the Department of Biostatistics and
Demography was involved. Staff of the Project included data managers, quality
assurance staff, biostatisticians and programmers.

Data Management and Quality Assurance

At the early phase of the Project, data collection forms from all the study sites were
sent via post for processing at the Data Center. Data entry, validation_and cleaning, were
performed within the Center where double data entry was one of the main guards against
errors. Due to the volume of data, the data capture method was changed to the use of
scanners and Optical Marked Recognition (OMR®) and was done within each site. Data files
were sent to the main database at the Data Center via Internet for prompt quality assurance
and via post mail using CD-ROM insure complete data transfer. Data integrity and logical
checks were performed before releasing the data for analysis. “Cleaning,” editing, systematic
verification and other data quality assurance processes, were performed by hand facilitated by
computer programs written by in house programmers. We use “MySQL” as the database
server and (s) PHP as the main programming language for Web applications. The “cleaned”
data were systematically sorted and three identical sets saved on CD-ROM and kept in
separate offices. All the data sets were anonymous and kept without any identifying
information. :

Data Analysis

Since children from the same study site were likely to respond more similarly than do
children from different sites, cross-sectionally, their responses were not independent or
identically distributed across sites. Longitudinally, responses across individual children were
also not independent, when outcomes are measured repeatedly over time, and we have a
rimber of outcomes of this kind. Missing observations were also common. To obtain
unbiased results, techniques specifically designed to handle such complexities were used,
including: linear-mixed model (i.e. hierarchical model or multilevel model), generalized
linear model using generalized estimating equations (GEEs), time series analysis, path
analysis, and survival analysis. Methods to handle time-varying covariates, and missing

values, were used as necessary. The statistical packages used included: Stata, LISREL and
MLwWIN.
Results

Response Rates

The follow-up rates for the total sample at each assessment phase (Table 2) indicate:
1) the age of children at the time of data collection (including a number of days on either side
of the “optimal™ age); 2) the number eligible at each phase; 3) the number assessed; 4)the
percentage of eligible children seen within each time limit (on time) and exceeding each time
limit (late); and, 5) the number of infants lost through refusal or death. Each assessment took
place within 1 to 2 weeks of each child’s birthday. The table shows a very high response rate
and 98% were seen within the defined time frames.

“Insert Table 2 About Here”

As shown in Table 3, three-quarters (74.4%) of pregnant women completed the 7-day
dietary records and 90% of mothers completed the three-day dietary record when their
children were age one year.

“Insert Table 3 About Here”




The Families

Nuclear, extended and single-mothers accounted for 40, 54 and 6 percent of family
types, respectively. Most families had two children. Thais are predominantly Buddhist
except in the Muslim South.

Farming, farm work and labour were the main source of income for 64.5% of
families, and statistically different among sites (¥****P<0.0001) (Table 4). Income levels in
the Centre, Northeast and South, were comparable, but different from the North and
Bangkok, where tourism, business and manufacturing predominate.

“Insert Table 4 About Here”

Mean annual family income varied significantly among regions [range, 4 268.89 to
4903.31 USS$]. Incomes were highest in Bangkok and lowest in the South. According to the
5-class (poorest to wealthy) socio-economic classification used (as per income, house and
land ownership), most families (80.9%) were in the poorest or subsistence categories (Table
5). Families in the South and the Northeast were poorer than those in the other regions
(P < 0.0001).

“Insert Table 5 About Here”

Characteristics of the mothers

The mean age of pregnant women was about 27 and varied significantly among sites;
mothers were oldest in Bangkok (P < 0.0001, 95%CI 26.85, 27.23)(Table 6). Mothers in
Bangkok and the North had a higher level of education than in the other regions, where most
had only attended primary school (Table 7). Illiteracy was greatest in the north among the
hill tribe people. A significant difference was found among study sites (P < 0.0001).

“Insert Table 6,7 About Here”

Mothers in the Northern district had the highest rates of pregnancy and delivery
complications (i.e. post-partum haemorrhage and infection) (Table 8). This was perhaps the
result of having the highest caesarian section and instrument-assisted deliveries (Table 9).
Most (72.5%) newborns experienced a normal delivery, while 27.5% were medically
assisted: 1.8% with forceps, 2.8% vacuum and 18.6% caesarian section. A total of 4.90%
were delivered at home by a traditional birth-attendant, especially in the Muslim South.

“Insert Table 8 and 9 About Here”

Birthweight, length and head circumference

The lowest birthweight was 855 g while the heaviest was 5220 g. The mean
birthweight of all the areas was 3 047.4 g {SD 461.63) (Table 10). The mean birth length was
49.33 cm (SD 2.39) and the mean head circumference 33.22 cm (SD 1.81). Birthweight,
birth length and head circumferences varied significantly between study sites (P < 0.0001).

Babies born in Bangkok had the highest mean birthweight (3 163.17 g; SD 447.34),
birth length (49.87 cm, SD 2.03) and head circumference (33.69 cm, SD 1.53), while babies
in the Northeast had the lowest mean birthweight (3 013.36 g, SD 458.29), and the North
babies had the lowest mean birth length (48.58 ¢m, SD 2.31) and head circumference
(32.80 cm, SD 1.73).



Discussion and Recommendations

To understand child health and development problems, longitudinal studies have been
conducted”™’ to document birthweight, prenatal conditions, and child rearing practices
associated with health conditions, chronic diseases and mortality.”g'28 Studies in post-
industrial nations indicate sufficient evidence for foetal care and certain aspects of the
environment to be regarded as significant risk factors for chronic diseases, '8-20-2223:25-26
Schroeder’s 1999 study of Guatemalan adults is the only English-language, longitudinal birth
cohort study published on a developing country.”’ To our knowledge, no longitudinal, cohort
study has been conducted in Southeast Asia where lifestyles and child-rearing practices are

demonstrably different from other regions. -

One of the unique features of the PCTC is that five cohorts were selected in five
distinct regions. The initial results during the first year of the study show clearly that the
groups of subjects from the four regions were significantly different.

In this initial report, it was shown that each region differed in terms of compliance in
completing dietary records (Table 3), occupations of primary income earners (Table 4),
socio-economic status (Table 5), age of mothers (Table 6), mothers level of education (Table
7), ante- and post-partum complications (Table 8), mode of delivery (Table 9) and
anthropometric measures at birth (Table 10). Should these regional differences persist over
the long-term, the subsequent epidemiological data will have significant implications for
government policy-makers and health providers. For example, in the North the data indicate
a high rate of birth complications is related to a significant minority’s being illiterate—the
implications being growing health needs without further action. A close examination of the
data lends credence the supposition that certain subsections of sample (viz. the Northern Hill
Tribes) have an extremely high risk of problems.

The low socio-economic level of the majority of registrants in this study reflects the
rural life-style where most are subsistence farmers. Low socio-economic status® > and low
educational attainment™>* have been reported as key factors in malnutrition and slow
cognitive development during early childhood. On-going studies of the various family socio-
economic levels, educational attainment of the parents and religious affiliations will
complement our community studies. Indeed, the differences should provide greater
understanding of the effect of the social system on the health of our next generation.

While this study did not set out to provide immediate benefits to the families
involved, it soon became clear that the local area and the families did benefit. For example,
the health teams at the district hospitals have reformed their ante-natal care to increase
sensitivity to, and coverage of, high nsk pregnancies in order to prevent stillbirth and
neonatal deaths. Moreover, the civil network, facilitated by our research team in the south
and the north district has established to improve child health and development.

In the 1980s and 1990s, economic and social changes have pushed mothers to enter
the workforce before, and to re-enter after, motherhood. A much debated question is,
whether a mother’s leaving her child during the first 6-12 months of life causes delayed
development? The strength of this longitudinal study is that it is designed to provide frequent
follow-up of growth and development during the first year and throughout the study; four
times in the first year and twice a year thereafter. By comparison, studies in Western
countries such as New Zealand had a far less frequent follow-up, usually 1-2 years apart.

This 1s the first time a large birth cohort study in the four regions of Thailand plus
Bangkok has been conducted. The project needs to secure funding from national and
international sources in order to carry out its long-term objectives—that is, when the cohort
reaches the age of 24 years. Our experience has already confirmed the recommendation of
Fisher (1978) that the key to success is based on good, continuous coordination between the



funding agencies and the research team.’®> In addition, active involvement from local

governments, and policy makers at the local and central levels, will continue to promote the
utility of the findings and the quality and sustainability of the project. Our experience should
benefit other Southeast Asian nations to establish population-based, panel or small cohort
studies to gather information to plan child and youth development.

In 2000, the year the study began, Thailand introduced constitutional, health and
welfare, and civil service reforms. With our planned long-term follow-up of family and
community changes, we expect to detect influences of these reforms on child health and
development. For example, the different ponderal indices among the five sites will be
followed every six months until the cohort reaches 24 years of age. Indeed, all our measures
have been carefully designed to study child rearing practices vis-a-vis each developmental
stage, which, along with family interactions and community changes, should yield
information of benefit to both policy-makers and administrators as they evaluate reforms and
make adjustments to lessen any negative impacts on Thailand’s next generation.
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Figure 1 Number of study members and location of PCTC Study sites in Thailand
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Table 2 Number of children assessed at each age and percentage of loss to follow-

up within the period specified in the PCTC protocol (2000-2002)

Phase T Age Number | Number % seen in time frame | % Loss
eligible | seen (%) On time | Late (deaths)*
0 Pregnancy 4258 4215(99.0) | 99.5 0.5 1.0
0 Birth 4245 4230 (99.6) | 100.0 0.0 0.4(25)
1 1 month + 7 days | 4220 4162 (98.7) | 89.3 10.7 1.3(21)
1 3 month + 7 days | 4188 4126 (98.5) 873 12.7 1.5(7)
1 6 month + 7 days | 4181 4150 (99.3) | 83.5 16.5 0.7(2)
} | year + 14 days | 4179 4100 (98.1) | 94.3 5.7 L)
Note: Loss during pregnancy due to moving out or refusal to enroll 1n the study.
Loss after birth due to missing data, refusal to participate or death.
Figure 2 Self-administered calendar for record change of diet and development of
the children over a 12-month period.
Record of development and
Table 3 Pregnant mothers who completed the 7-day daily dietary record and the 3-
day daily dietary record when children were a year old (by site)}(2000-2001),
Site Pregnant women completing 7- | Mothers completing 3-day dietary
day dietary record record with one-year-old infants
Number Percent* Number Percent*
Central 562 71.6 654 84.4
South 850 79.7 1023 96.8 |
Northeast 800 92.4 817 94.8
North 526 67.7 752 97.8
Bangkok 400 55.5 475 65.9
| Total 3138 74.4 3721 88.9 |

* Chi-square Test ****P<() (00!
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Table 4

Occupation (%) of primary income earner (by site)

Main Occupation Central | South | Northeast | North | Bangkok | All
Farmers 26.5 17.7 51.0 242 0.0 24.4
Farm workers 2.2 42.1 1.0 0.3 0.1 11.3
General laborers 48.1 18.5 24.7 27.8 29.3 28.8
Factory laborers 0.0 0.1 0.1 0.0 0.5 0.1
Clerks, sales, service | 1.7 1.5 1.7 4.1 20.9 54
Owner of businesses | 4.5 7.3 3.9 10.2 9.4 7.0
Professions 5.2 4.1 2.3 13.4 15.6 7.6
Others 32 1.6 1.3 2.6 43 2.5
Not known 8.7 7.0 13.8 17.5 19.7 12.8

* Chi-square Test ****P<{.000]

Table 5 Socio-economic status of the family (by sites)

Study sites | 5 {(poorest) 4 3 2 1 (wealthiest)
Central 26.7 54 .4 13.7 2.8 0.0
South 45.0 43.7 9.5 0.9 0.0
Northeast 43.5 443 9.4 0.8 0.1
North 27.7 52.1 13.8 1.5 0.1
Bangkok 43 57.8 30.1 1.0 0.0

*Socio-economic status using Income, and Owner of land and house: 5=Poorest, 4=
Insufficient, 3=Just enough or sufficient, 2=More than enough, 1=Wealthiest

*ARXEP0.0001

Table 6 Number, range, mean (SD) of age of pregnant women (by site)

Study sites Number | Range Mean SD [ 95%CI |

Central 779 14-48 26.31 6.14 | 25.92,26.78

South 1066 14-46 2747 6.48 | 27.10,27.87

Northeast 856 14-44 24.93 5.56 | 24.55,25.29

North 773 14-47 27.39 6.34 | 26.98,27.88

Bangkok 702 15-46 29.27 591 | 28.85,29.72

All 4176 14-48 27.02 6.27 | 26.85,27.23

*HAE P<0.0001

Table 7 Level of education (%) of pregnant women (by site)

Education Level Central | South | Northeast | North | Bangkok | All | P-value
Illiterate 4.1 5.9 1.1 14.8 0.1 5.2 | <0.0001
Primary school 61.3 60.1 60.4 29.1 15.8 47.1
Secondary school 25.3 25.9 29.6 28.8 | 31.1 28.0
Vocational training | 5.4 4.5 4.5 11.4 19.5 8.5

University or higher | 3.2 34 25 149 130.0 9.8

Others 0.7 0.2 1.8 0.9 3.4 1.3
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Table 8 Complications during ante- and post-partum (% by site)

Status Central | South | Northeast | North | Bangkok | All
No complications 953 829 1941 723 | 82.1 85.4
With complications 4.7 17.1 5.9 27.7 17.9 14.6
Haemorrhage 0.1 0.6 0.3 2.1 1.0 0.8
Abnormal blood pressure | 0.4 0.4 0.0 0.1 1.9 0.5
Pre-eclampsia 0.5 0.1 0.0 1.4 0.1 0.4
Infection 0.2 0.9 03 1.8 0.6 0.8
Incomplete placenta 0.3 0.3 0.1 0.3 0.1 0.2
Others 0.3 0.1 0.2 7.2 1.8- 1.7
Missing 2.9 147 |50 14.8 12.4 10.2
* Chi-square Test ****P<0.0001

Table 9 Delivery method (% by site)

Delivery Central | South | Northeast | North Bangkok | All
Normal labor 73.9 84.4 | 82.0 59.1 56.4 72.5
Instruments (vacuum, | 6.9 4.4 7.4 14.5 13.6 8.9
forceps)

Caesarian 19.2 11.2 | 10.6 26.4 30.0 18.6
Home delivery by 0.25 12.54 | 1.37 7.53 0.00 4.90
traditional attendant

* Chi-square Test P<0.0001

Table 10 Number of new born, mean and standard deviation of birth weight (g),
birth length (cm) and head circumference {cm) by study sites

Study Number | Birth Weight* Birth Length* Head
sites Circumference*
Mean SD Mean SD Mean SD

Central 791 3032.34 | 430.54 | 49.82 2.40 33.15 1.77
South 1076 3037.87 | 483.81 | 49.58 2.58 33.62 2.03
Northeast | 872 3013.36 | 458.29 | 48.82 2.22 32.81 1.62
North 783 301590 | 463.52 | 48.58 2.31 32.80 1.73
Bangkok | 723 3163.17 | 447.34 | 49.87 2.03 33.69 1.53
All 4245 3047.36 |461.62 |49.33 2.39 33.22 1.81

* One-way ANOVA test ***¥*P<(). 000/
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APPENDIX 1
INFORMED CONSENT OF THE PCTC - FIRST PHASE

[ hereby certify that before signing this consent form to participate in the
Prospective Cohort study of Thai Children, I have been informed by the researchers
regarding objectives, the conduct, the benefits and the risk of the study. I have
understood what it means to be chosen as a family of a new baby expected to be born

The information on myself, my family members and the children, will be
gathered 4 times after birth, and every 6 months after one year old and will be
disclosed only to authorized persons involved in the data collection, and analysis of
the data, and finally in the form of a research report.

However, the researchers have indicated their willingness to answer any
further questions to my satisfaction. I have the right to withdraw my participation as
a project participant at any time, and my withdrawal would do me no harm or put at
risk my right to health or social services.

Any question that arise, I can contact:

Dr. Chanpen Chooprapawan, Principal Investigator, Director of PCTC
Department of Medical Services, Building 5, 2" floor, Ministry of Public Health
Tiwanon Road, Nonthaburi, 11000 , Tel. 02-965-9839-42 , Fax. 02-965-9843

I hereby give informed consent.

SIZRATUTE ...t eeae e, e volunteer
SIENAtUIE ... e witness
SIZNATUTE ...ttt et e e e aea e vanaan interviewer

(for those who cannot sign)

I understand the objectives and the conduct of the study after listening to what the
interviewer has read to me. I agree to participate in answering the questionnaire but
do not want to sign my name. I, therefore, give consent that the interviewer may
sign for me.

Name of respondent............c.ooiviiiiiiiiinninen..
Signature of interviewer..............ccocvveiiiinnn..
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Introduction

Developmental monitoring, which is part of the comprehensive well-child care,
aims to detect children with developméntal delay at early ages, and to promote
children's developmental potentials. Despite the uniformity of international opinion
concerning the importance of developmental monitering, there is no consensus as 1o
how such monitoring should best be performed.’

Methods using in developmental assessment includes parental report,
developmental screening and developmental standardized tesis. Administering a
developmental screening test is common in practice of health care providers, but cost-
effectiveness is an issue to be concerned among some experts. Developmental
information reported by parents has been regarded as important data in both research
and clinical practice, but often has been considered inadequate or insufficient because
of its presumed lack of objectivity. However, some studies showed that parents’ overail
age-estimates provided a sensitive and specific indicator of giobal developmental
status, but insufficient information about strengths and weaknesses to enable focused
referrals for services.”

In developing countries, including Thailand, early childhood development is one
of the key elements of human resource development that can increase competitiveness

of the nations. In order to obtain relevant data for policy makers, the prospective cohort



study of Thai children (PCTC) was taunched in 2000. The main objectives were to study
the growth and development of children starting from birth. This present study, which is
part of the PCTC, had objectives to describe the children's psychomotor development
during the first year of life self-reported on a hanging calendar chart by primary
caregivers, and to compare the developmental milestones of Thai children with the ones

of other countries.

Materials and Methods

Design

This 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 Thalland. 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, usually 1-3 months
different.

Samples

Expected number of children born from each site is 800-900 thus providing a total of
4300 children and 8600 parents. The first child was born in the Central District ¢~
October 15, 2000 and the last child born at Ramathibodi Hospital in Bangkok on
September 14, 2002. It is worth noting that although the study will facus mainly on the
children, their mothers, the identified subjects, are observed as early as 28" week of
pregnancy and thus reliable data is collected, as well as the father and the primary
caregivers will be interviewed for important data regarding childrearing practices. In
addition, community profile and changes over time would be included in the study
protocol.

Variables and data collection

Different methods of data collection, appropriate to the variables, have been applied.
Relatively permanent characteristics, such as demographic data, are collected via
interviews or extracted from existing records. High frequency data such as sleep and
dietary patterns of children are collected using diary records. Medical and behavioral

characterisiics are measured by physicians and trained researchers,



Ethical clearance

This study has been approved from the National Ethical Committee, Ministry of Public
Health. Al family were clarified all study procedures and possible risk before signing
the consent form.

Samples and assessment

The total number of 4,245 children was followed since birth. 39 were excluded from the
study because cof medical problems, such as, Down syndrome, senéory impairment.
Although most children were born in the hospitals, or the clinics at the subdistrict level,
the exact gestational age was not collected during the antenatal care period in the
majority of this population. So 392 children with birth weight less than 2,500 grams were
also excluded to make this data set of developmental milestones representing the
developmental attainment of the normal, healthy and full-term infants. Another 173 were
missed, the final sample of 3.641 subjects were analyzed.

In order to continuously monitor developmental milestones of each child during
the first year of life by their parents or caregivers, a new self-recording method was
created. it was a 53 x 66 cm. sized hanging chart with the format as a calendar
displayed in 12 months (Figure 1 and Figure 2). There were 53 stickers presenting in
pictures for developmental items (26) and food items (27) attached at the bottom part of
the chart. As the children mastered each skill, the caregivers were asked to place the
sticker of that milestone on the month that corresponded with the child's age. The
caregivers had to be able 1o observe each emerging behavior a few times before
interpreting it as a true achievement. The schedule for collecting data during the first
year included home visits at 3 weeks, 3 months, and 6 months. At the age of one year,
children were seen and examined at the local health centers. The research assistants
handed this calendar chart to the caregivers when they visited the families at 3 weeks,
and also instructed them how to observe and record the child's milestones. In each
visit after that, the research assistant checked the calendar chart to see if the
developmental milestones were recorded correctly. For example, if the research
assistant visited the child at the age of 6 months, but found out that only a few
milestones which were much fewer than the expected abilities, the parent would be

questioned if the child's developmental attainment was really at that age level or the



record was incorrect. In case that the caregiver was forgetful, the research assistant
would help remind the milestones that were recently achieved up to the current level of
abilities.

The developmental items were selected from normal milestones studied in many
sample groupsa‘a. They were skills in the areas of gross and fine motor, social, and

language development (see Appendix).

Statistical Analysis

Descriptive results were presented as number, percentage and mean + SD.

Figure 1, The calendar chart with stickers of developmental and food items at the

bottom.



Figure 2. The research assistant was explaining the instructions how to record

the developmental milestones on the calendar chart to the caregiver.

Results

The characteristic of the study population is shown in table 1. The majority lived
in the rural area; their educational level was lower than the urban group.

Without systematic data coliection, the caregivers' compliance with the calendar
chart was siudied by interviewing all the research assistants what they could recall. By
estimation, one third of the caregivers complied very well, correctly and timety. Another
one third were not consistent, but followed through the whole process. The last group
did not comply well. They recorded regularly for the first three months, and were then
forgetful for the rest of the time period.

Out of the total number of 3,641 children, there were 2.7-22.5 % of
developmental data missed at different periods of time. Since most children couid not
master some skills when they were 12 months of age, 18 out of 26 collected milestones

were analyzed and only 13 items were compared with the data reported in other studies.



Table 2 shows the age at which 75% of the children passed each developmental item

compared with the results of other studies. Although not all developmental items are

exactly comparable (see details in Appendix), almost ali of the skills of the children in

this study were mastered at the same age range as the ones of the children in North and

South America.

There are a few more deveiopmental items that were studied but could not be

compared due to the lack of recent data from other studies. They were mostly

milestones in the aspect of social or emotional development, including recognition of

parents or caregivers, being shy, and imitation of gestures. 75% of children achieved

these skills at the age of 6, 9, and 12 months, respectively.

Table 1 Descriptive data of study population

Residence
Variable Urban Rurat Total
(1,294) (2,347} (3.641)
Birth weight (g) (mean + S.D.) 3,159+379 3,129+367 3,140+372
Sex (%) Female 48.5 49.6 49.2
Male 51.5 50.4 50.8
Mother's education (%)
< Primary school 311 64.7 22.8
Secondary and high school 459 32.0 36.9
(including 2-year college)
> Bachelor degree 23.0 3.3 10.3
Father's education (%)
< Primary school 27.9 63.2 515
Secondary and high school 51.3 339 39.6
(including 2-year college)
> Bachelor degree 20.8 2.9 8.9




Table 2 Age (month) at which 75% of study population (Prospective Cohort Study of

Thai Children ; PCTC) passed each developmental item compared with 75" percentiles

in other studies

oy Denver I Lejarraga H, et PCTC
Developmental item
al.2002
Head up (45%) 2 2 - 3
Roli over 4-5 - 5
Sit without support 6-7 7 8
Stand alone momentarily 11 - 12
Unfist (hands semi-open) - 2 3
Reach for object (work for toy) 5-6 - )
Pass cube {object) 6-7 5 7
Pincer grasp 9 9 9
“Oo0"/"Aah” 1-2 - 3
Turn to voice 5-6 - 5
Indicate wants 11 - 1"
Smile 1-2 1.4 2
Respond to facial ex;:)res.sion2 - - 4

1. Not all developmental items in this study are comparable with the item of Denver II

or Lejarraga's study, but presumably have the same functional use (see Appendix

for details).

2. Early Language Miestone Scales (ELM)S also has this “respond to facial expression”

item and the age at which 75% of study population passed the item is the same, 4

months.

Discussion

Psychomotor development

in children

is usually assessed

in terms of

“milestones”. A milestone is a maturity land mark and its timing in a children can be

interpreted in relation o a reference population.6'7

The timing of such a milestone is

influenced by many factors, which may be genetic or environmentat in origin. However,




the comparative study of the ages for the 50" centile of developmental milestones in
different countries indicated that there was similarity for most of the items.’ The finding in
this study showed the same results. Although the detailed instructions of some
developmental items are not exactly the same among various studies, the functional use
of those skills are considered comparable.

In order to conduct a longitudinal research studied on child development,
developmental monitoring is usually one of the key issues. The pr-ocess of how to
continuously monitor children's developmental milestones in the community where the
resocurces are limited, is always a question. Parents' recall of developmental milestones,
although is often inaccurate, had been proven reliable and valid at some degree.z'a‘10
Parental assessment also have several advantages over professional early assessment.
First, as the children are observed over an extended period in their own homes, as
opposed 1o a health center, a more valid estimation may be gained. Second it is a less
time consuming and cheaper screening procedure.” Third, from an early age this
process involves parents in structures observations of their children, and for chiidren
needing habilitation this would probably enhance co-operation between parents and
professionals. In comparison with the health record boekiet, the hanging calendar chart
is more likely to remind parents to record the observed behaviors. Moreover, the colorful
stickers, that represent each developmental milestone, are more atiractive for parents,
particutarly the ones in the disadvantage group.

The relative weakness of this study design was the poor compliance in a
subgroup of parents. As the interval between each home visit by the research assistants
was longer in the second half of year, the compliance became poorer. S0 some
developmental milestones were not concurrently recorded as they emerged. To
increase the accuracy of results from this design, a more frequent regular visit should be
planned. Making a telephone call to remind parents is an alternative method.

In summary, the continuous monitoring of child development during the first year
of life using a hanging calendar chart is feasible in a longitudinal cohort study in Thai
community. The ages at which most developmental milestones achieved were

comparable with the ones from other studies.
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Appendix

The interpretation of how toc observe each behavior as an achieved
developmental milestone
Head up

Pass if the child, when is placed on his/her stomach on a flat surface, lifts his/her
head so that his/her chin does not touch the floor momentarily.
Roll Over

Pass if the child rolls from back to stomach or from stomach to back.
Sit without support

Pass if the child, when is held in a sitting position, sits alone without any support
and his/ner hands are free.

Stand alone momentarily

Pass if the child, when is placed standing on the f{loor, stands alone for a few

seconds.

Uinfist (Hands semi-open)

Pass if the child's hands are sometimes unfisted.

Reach for ohject

Pass if the child tries to reach for an object that he/she wants. The child does not
have to actually pick up the object.
Pass object

Pass if the child, while is holding one object or toy in one hand, transfers it to the
cther hand.
Pincer grasp

Pass if the child uses his/her thumb and ancther finger to pick up a small object
sized about a rice grain.
“Oog"/"Aah”

Pass if the child, when is spoken to, makes some sounds interactively.



Turn to voice
Pass if the child turns to the direction of the voice calling his/her name.
Indicate wants
Pass if the child, when hefshe needs something, uses any gesture to
communicate hisfher want, such as pointing.
Smile -

Pass if the child smiles responsively when someone smiles or says hello to.

Respond 1o facial expression

Pass if the child uses any facial expressions properly to the situation, such as,

the child’s face looks sad when someone shows depressive facial expression to him/her.
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Abstract

infants with atopic dermatitis are recommended for
prevention of respiratory allergy. Despite of the significant
odds ratio between eczema and asthma, the positive predictive
value of eczema and subsequent asthma was only 30-60% in high
risk children. No data is available about the predictive
relationship between eczema and wheeze in normal poﬁﬁlation.
The aim of this study is to investigate sensitivity,
specificity and predictive value 0f eczema and wheeze in
normal children up to 1 year of age.
Methed: Study subjects were children in The Prospective
Cohort Study of Thai Children (PCTC) born during the period
October 2000-September 2002. Data were collected at home at
the sixth and twelfth month of age, asking whether the child
had had any wheeze and eczema within the past six months.
Results: Of the 4245 live-birth in the PCTC cohort, 4021
{94.7%) participated in the follow-up survey at age of 6
months and 12 months. The prevalence of wheeze and eczema in
the first 6 months were 7.2% and 4.8%, respectively. There
were also significant correlations between eczema and wheeze
in the same six months peroid { p < 0.01). However, eczema and
wheeze in the different six months peroid had no significant
correlation. The sensitivity of eczema for detection of wheeze
in first year of life was very low (6.1%) so was the positive

predictive value (11.8%).

Conclusion: the predictive capacity of eczema and wheeze is
not high encugh to recommend them as screening instrument for
respiratory prevention. The majority of wheeze occur in

infants with no demonstrable eczema.
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Introduction

Previous findings suggest the asscociation between the
predisposition for atopic dermatitis and asthma. In a
prospective study of 312 children ‘', children with atopic
dermatitis at 9 months of age had higher risk to develop
asthma before 4.5 years of age as compare to children without
atopic dermatitis (OR 7.1, 95% CI 3-17). Kurukulaar;£chy et
al'® demonstrated that eczema at 1 year was an independent risk
of asthma at 10 years of age (OR 6.7, 95% CI 4-11). Therefore,
infants with atopic dermatitis are recommended for prevention
of respiratory allergy.

Eczema, as a screening symptom to select children for
prevention of respiratory allergy, was evaluated by few

researchers. Castro-Rodriguez et al "

studied high risk
children who had early wheeze and found that the risk of
having subseéuent active asthma increased to 2.6 to 5.5 times
during the school years if children had eczema during the
first 3 years of life. Despite of this significant odds ratio,
the positive predictive value of eczema and subsequent asthma
was only 30-60% in this survey. No data is available about the
predictive relationship between eczema and wheeze in normal
population.

The Prospective Cohort Study of Thai Children (PCTC) is a
birth cohort study whose longitudinal design makes it suitable
for examining the natural history cf commen problems in
childhood such as eczema and wheeze. Amidst multiple purposes,
the aim of the current report is to investigate sensitivity,

specificity and predictive value of eczema and wheeze in

children up to 1 year of age.
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Materials and methods

The PCTC is an observational, community-based study
designed to follow-up different regicnal birth cohorts from
about the 28th week of gestation to 24 years of age.

The Five Study Sites

There were five study sites located in different parts of
the country: Necrth, North-East, South, Central regi;h and
Bangkok. Birth cohorts from the first four sites comprise
mixture of rural, semi-urban ang urban community whereas the
lastest is metreopolitan hospital-based birth cohort.

In each site , a district was selected for cohort
recruitement whereas in Bangkok, the cohort is based on
births in a single university teaching hospital.

The Samples

From the four selected districts, all resident pregnant
women, intending to live in the study area for at least &
years, were recruited. Ne*works of village health volunteers,
which were well established, were employed to detect new
pregnancy during the recruitement peroid. It was estimated
that 90% of eligible mothers were included. In Bangkok, the
women attending ANC at their third trimester were recruited.
Each birth cchort included births over a one-year period.
Starting dates for each cohort were staggered to spread
enrollments over a two year period so the babies were born
between October 15, 20080 and September 14, 200Z2.

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.
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Verbal permission was obtained followed by written informed
consent.
Variables and data collection

Main child-rearing person of each family was identified
and interviewed about sociceconomic factors, paternal health,
and exposure to tobacco smoke. For health outcomes, data on
wheeze and eczema were collected from questionnaires
admistered at 6 and 12 months postnatally. Identical health
questions for both study peroids were asked. Health ocutcome
questions were 1) Has your baby had wheezing with whistling on
his/her chest when he/she breaths in past six months? 2) Has
the baby had rashes look like rash in these pictures on
his/her bedy in past six months?
Data management and analysis

Associations between eczema and wheeze were initailly
assessed using odds ratioc. Predictive relationship of eczema
and wheeze was assessed by sensitivity, specificity and
predictive values. The analyses were performed with the Stata

program for Windows, Release 7.0
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Results

Response rates

Of the 4245 live-birth in the PCTC cochort, 4021 (94.7%)
participated in the follow-up survey at age of 6 months and 12
months. Demographic and personal characteristic of study
subjects have shown in Table 1. Due to various reasons eg.
main child-rearing person was not parent or migration of
family, some background information could not be completed in
some of the variables. The rate of missing is 2-20%. Central,
South and North-East had lower mother’s education and family
income comparing to North and Bangkok. Environment exposure to
tobacco smoke was high among subjects from Scuth and Neorth-
East sites while percentage of family history of allergy was

high in Central area and Bangkok.

Prevalence of eczema and wheeze

The prevalence of wheeze is slightly higher than that of
eczema in the first 6 months. While eczema decre=sed overtime,
wheeze increased more than 20% by the end of the year (Table
2). The prevalence of wheeze and eczema was highest in rural

district from Southern study site throughout the study peroid.

Association between eczema and wheeze

Table 3 shows associaticn between eczema and wheeze in first
and second six meonths of life. For the same symptom, there were
significant correlation across the two percids of data collection.
There were also significant correlations between eczema and whee:ze
in the same six months peroid { p < 0.01}. However, eczema and
wheeze in the different six months percid had nco significant

correlation.
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