Journal of Population and Social Studies, Volume 22 Number 1 January 2014 : 101-113
DOI 10.14456/jpss.2014.5

Effects of Pregnant Mothers’ Work on
First-Year Infant Deaths in a Thai Prospective Cohort
Tiwarat Tor. jarern1, Yothin Sawangdee2, Rossarin Gray2,
Aroonsri Mongkolchati3 and Guang Guo4

This study examines the relationship between mothers' work and infant death in Thailand. It
estimates the survival probability at a given time using data from a prospective cohort study of Thai
children during 2000-2002. A cohort of 4,245 infants was followed from 28-32 weeks gestation until one
year of age. The study found that mother’s occupation had an independent relationship with infant death
(p< 0.10). Infants of mothers with mid-level occupations during pregnancy showed a lower risk of death
than those with lower level occupations (odds ratio = 0.42, p= 0.082). In addition, the Kaplan-Meier
cumulative probabilities of survival support the finding that this difference occurred in the late-neonatal
and post-neonatal periods. However other factors occurring during pregnancy and the neonatal period—
namely a lack of attended antenatal care, low birthweight, preterm birth, perinatal hospitalization
morbidity of the mother, income of the household head, and geographic area— also increased the risk of
infant death. The findings indicate that the Thai government should be concerned about working
conditions for female agricultural workers and construction laborers, and that pregnant women and their
families should be encouraged to access both pre- and post-natal maternal and child health services,
especially in the late and post-neonatal periods. Such measures would save infant lives and lower the
infant mortality rate for Thailand.
Keywords: infant death, maternal employment, mother’s occupation, work during pregnancy,
child health

Introduction
Investigations of differentials in the infant mortality rate (IMR) have been approached from
multidisciplinary perspectives, including public health, sociology, economics, ethics and
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population policy. These perspectives are becoming more relevant for many countries with
the advent of the Millennium Development Goals (MDG) in 2015. Thailand's IMR has been
at a low level (24 and 11 in 2001 and 2010, respectively) compared to the world average (56
and 41 in 2001 and 2010, respectively) (World Bank, 2003; 2012). Thailand also has been in a
better situation compared to other Association of Southeast Asian Nations (ASEAN), except
for Singapore and Malaysia. Nevertheless, Thailand’s IMR can still be considered high
compared to developed countries such as Sweden, Switzerland, Canada, Ireland and Japan
(Wibulpolprasert, 2001; 2011).
In the past three decades, globalization has changed the role of Thai women from mainly
reproduction to increased economic contribution to the family (Kusamawalee, 2004). While Thai
women have always participated in agricultural labor in rural areas, since the 1980s their rate of
employment outside the home has grown. The proportion of women working in the service sector
has almost tripled while the proportion of women working in manufacturing has doubled (Jones
& Chandoevwit, 2011). In 1989 the Thai female employment ratio was relatively high compared
with other Southeast Asian countries (Sethaput & Yoddumnern-Attig, 1992) and results from the
National Statistical Office (NSO) show the percentage of married women who are employed
increased from 60% in 1995 to 70% in 2013 (NSO, 1995; 2014). Moreover, pregnancy and infant
care usually do not cause Thai women to leave their employment (Wacharaporn, 2008).
Yet sometimes the roles of women as mothers and workers outside the home are incompatible.
Today’s mother often plays the dual role of participating in the workforce as well as being the
main caregiver for her offspring. This can have an effect on her child’s health and mortality,
especially for those working in the informal sector where jobs are typically insecure, pay lower
wages, and involve irregular and disadvantaged working conditions (United Nations
Population Division, 2002; Kelly et al., 2010). These disadvantages may have an effect on infant
health in the first year of life.
Research has shown that the occupation of the mother is an important factor related to infant
deaths. Two major theoretical frameworks have been used to explain the causal effect of
mother’s occupation on infant survival. First, the analytical framework of Mosley and Chen
(1984) has been frequently recognized and used in related studies in the developing world.
The socioeconomic determinants in that framework include mother’s education, income and
occupation. These variables affect the proximate determinants, and are closely linked to,
child survival. They vary by productivity (time, skill and health) and directly affect the
mother and infant during pregnancy (Mosley and Chen, 1984). Secondly, the social
determinants of infant mortality and birth outcomes are shown in Kim and Saada’s (2013)
theoretical framework to have an impact on lowered fertility in western countries. Work and
living conditions operate on the intermediary determinants of IMR, and this model also
considers time as an important factor (Kim & Saada, 2013). The time constraints of pregnant
women and mothers are determined by the working responsibilities in their lives.
Moreover, the critical post-neonatal period is mostly affected by social factors. These
frameworks set out the critical relationships in modeling IMR, and form the basis for using
evidence on employment and social factors to determine if the mother’s work is related to
the death of her child in the first year of life. Evidence on mothers’ occupations can thus
also be analyzed to identify the associated risk.
The Prospective Cohort Study of Thai Children (PCTC) may be the first on-going prospective
cohort study in Southeast Asia to collect information on these critical variables over time. The
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prospective and comprehensive nature of the data were recognized in a recent systematic
review as providing critical evidence to uncover the burden of neonatal deaths in limited-data
settings in the ASEAN region (Tran, Doyle, Lee & Graham, 2012). Generally, in ASEAN
countries there is little data available to establish whether mother’s employment during
pregnancy affects the probability of infant death. The principal strength of the PCTC data is
that it began collecting data on mothers and their employment and family characteristics
during pregnancy, permitting an analysis of the association between mother’s work in this
time period and subsequent infant death.
This paper examines the relationship between employment of the mother and infant death in
Thailand by estimating the survival probability over time using data from the PCTC for 20002002. The expected benefits of this study are: (1) to highlight the risk factors of the mother’s
working conditions during pregnancy; (2) to increase understanding of the dual role of the
mother; and (3) to collect evidence for policymakers who are concerned about the risks of
pregnant women’s job conditions. Moreover, this evidence-based approach allows a greater
understanding of how to improve the health and well-being of children and contribute to
improved understanding of the role that various factors may have on health and disease for
children in Thailand over the coming generation.

Materials and Methods
The analysis uses pregnant women/infant cohort data from the PCTC. The data includes
eligible, pregnant women interviewed at 28-36 weeks gestation during the years 2000-2002,
who were then followed throughout the first year of the child’s life. The data were obtained
from four district communities and one urban setting: Muang District, Nan Province in the
north region; Kranuan District, Khon Kaen Province, in the northeast region; Panomthuan
District, Kanchanaburi Province, in the central region; Thepa District, Songkhla Province, in
the south region; and a hospital-based sample from Bangkok (the capital city).
Ethical issues of the study were thoroughly reviewed in both the data collection and the
analysis phases. The Research Ethics Committee of the National Ethical Committee, Ministry
of Public Health, Thailand, approved the PCTC study protocol. In addition ethical approval
for this study was given by the Institutional Review Board of the Institute for Population
and Social Research, Mahidol University in August 2012.
The data set is comprised of five cohorts consisting of 4,215 mothers and 4,245 live births,
including 30 sets of twins. Among these are 31 infants who died during the first year of life.
For the Kaplan-Meier analysis to determine survival probability, the timing of the infant
death was coded by day-age. Significant risk factors were identified by using the chi-square
test, Fisher’s exact test and binary logistic regression analysis.
Work status and occupation were classified according to Wacharaporn (2008) and Sawangdee
and Piewluang (2001) into four categories and six sub-categories based on the International
Standard Classifications of Occupation (ISCO) of the International Labor Office (ILO) and further
adopted by the NSO, Thailand. Mothers were first categorized as to whether they were working
or not during pregnancy. Next, occupations were grouped into informal or formal, with formal
occupations grouped into low, middle and high levels. The three formal occupation categories
each had two sub-categories by work type.
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With reference to the conceptual frameworks of Mosley and Chen (1984) and Kim and Saada
(2013) other independent variables considered in this study include:
 Socioeconomic factors such as region of residence, mother’s marital status, mother’s
educational attainment, household income per capita, and whether the mother had
child care assistance from other persons.
 Proximate determinants or intermediary factors such as perinatal morbidity resulting
in hospitalization, non-attended antenatal care and mother’s age.
 Infant factors including low birth weight (LBW), and pre-term birth.
The chi-square test and Fisher’s exact test were used to examine the association between
mothers’ occupation and infant death during the third trimester of pregnancy. Fisher’s exact
test was used for examining the significance of the association between two groups when
the chi-square test was not appropriate (e.g., with very unequally distributed cells of a two
by two table and small sample size). The Kaplan-Meier cumulative proportion surviving (Px)
at various time points was estimated, both for the whole sample and for certain occupational
groups (Goel, Khanna, & Kishore, 2010). The log-rank test was applied to compare the
difference in survival distributions of two categories. Finally, occupation type was evaluated
as a determinant of infant death using binary logistic regression analysis. All analyses utilized
the statistical software package STATA.

Results
The total number of live births in the cohorts under examination was 4,245 cases. As seen in
Table 1, one-third of the mothers of these children were working in mid-level occupations, 30%
in low-level occupations, and 6% in high-level occupations during pregnancy. A higher
percentage of infant deaths (relative to survival probability at one year) was found among lowlevel occupational groups including skilled agricultural and fishery workers (death: non-death,
32.3%: 23.1%) and construction laborers (9.7%: 7.1%), and among those with unreported
occupations (9.7%: 0.7%). The rest of the occupations had a lower proportion of infant deaths
relative to the proportion of mothers in that occupation.
Table 1: Percentage of infant deaths by mother’s work status and occupation (PCTC)
Death

Non-death

Total

(Total Number)

(31)

(4,214)

(4,245)

Not working

16.1

17.9

17.9

9.7

12.5

12.4

41.9

30.1

30.2

Informal work
Low-level occupations
Construction laborers
Skilled agricultural and fishery workers
Mid-level occupations
Plant and machine operators
Service workers including clerks, shop and market sales workers
High-level occupations

9.7

7.1

7.1

32.3

23.1

23.2

19.4

32.9

32.8

6.5

8.4

8.4

12.9

24.5

24.5

3.2

5.9

5.8

Government workers including legislators, senior officials and managers

0.0

0.1

0.1

Professionals and technicians

3.2

5.8

5.8

Unreported
Total
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9.7

0.7

0.8

100.0

100.0

100.0
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Survival analysis
The Kaplan-Meier method was used to estimate the cumulative probability of survival from
birth to one year of age (Goel, Khanna, and Kishore, 2010). As is normally seen in studies of
infant mortality, the cumulative survival curve dropped sharply during the early days of the
infant’s life (Figure 1).
When examining mother’s employment sub-groups by the cumulative Kaplan-Meier
survival curve, maternal work type was not strongly associated with the survival probability
of the infants. However, when examining sub-groups of middle- and low-level
occupations, the survival curve for the low-level occupational group declined sharply after
7-28 days of life (late neonatal period) and fell more slowly after 28 days of life (during the
post-neonatal period) when compared with the middle-level occupational group.
By
contrast, there was not much difference in survival probabilities for these two occupational
groups for the early neonatal period (Figure 2).
To confirm these findings, statistical significance was calculated using the log-rank test (Rosner,
2006). Analysis focused on all five groups of occupations and between the middle- and low-level
occupations. The results do not show a distinct difference among all five occupational categories;
however the largest difference was found between the middle- and low-level groups of
occupations and this was statistically significant at p<0.10 (log-rank test chi-square 3.21, p = .073).
Figure 1: Kaplan-Meier’s cumulative survival curves in the first year of life day-age
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Figure 2: Kaplan-Meier’s cumulative survival curves by two occupational groups
(low- and middle-level occupations, respectively).

Logistic regression analysis
The association between mother’s occupational group and the risk of an infant death was further
evaluated by binary logistic regression (Table 2). When analyzing the relative importance of
socioeconomic status—particularly occupation—in relation to infant death, pregnant woman’s
employment and type of occupation were not found to be associated with infant mortality.
However, employment in a mid-level job had a protective effect of avoiding early infant death
compared with those with low-level occupations. Variables which were significantly associated
with infant deaths include not attending ANC, low birth weight, pre-term birth, perinatal
hospitalized morbidity, lower income per capita, and rural area residence.

Table 2: Percentage distribution of mother’s socioeconomic factors and odds ratio from
logistic regression analysis on infant death in the PCTC.
Characteristics
Mother’s socioeconomic factors
Mother's work**, α
Unemployed
Informal workers
Low-level occupations (ref)
Middle-level occupations

Percent

Odds ratio

p-value

100.0
16.1
9.7
41.9
19.4

0.65
0.56
1.00
0.42

0.410
0.364
0.082

106

p-value of
χ2 model

Effects of Pregnant Mothers’ Work on First-Year Infant Deaths

Characteristics
High-level occupations
Not reported
Mother's education*, α
No education(ref)
< secondary school
>+ secondary school
Not reported
Marital status**, α
Live together
Single parent
Not reported
Income per head quartile**, α
< 1st quartile (<500)
1st-2nd quartiles (500-899)
2nd-3rd quartiles (900-1,749)
>= 4th quartile(1750+)
Not reported
Child care assistance from other persons**,
No (ref)
Yes
Not reported
Region and urban status†, α
Bangkok
Rural South
Rural Northeast
Urban North
Rural Central

Percent

Odds ratio

p-value

3.2
9.7
100.0
6.5
67.7
16.1
9.7
100.0
87.1
3.2
9.7
100.0
25.8
29.0
22.6
6.5
16.1
100.0
58.1
9.7
32.3
100.0
3.2
22.6
16.1
32.3
25.8

0.40
10.11

0.372
0.001

1.00
0.73
0.71
7.02

0.669
0.684
0.035

1.00
1.53
13.34

0.679
0.000

1.00
1.09
0.87
0.24
6.60

0.858
0.784
0.073
0.008

1.00
1.07
17.69

0.859
0.000

1.00
5.41
4.16
9.34
6.45

0.112
0.193
0.033
0.082

p-value of
χ2 model
0.016

0.048

0.008

0.007

0.004

0.076

α = Fisher’s exact results for small expected values (<5) (Rosner, 2006)
*** p<0.001, ** = p<0.01, *=p<0.05 †=p<0.10

Results from the logistic regression show a significant difference for some socioeconomic
factors, some proximate determinants, and all infant factors (Table 3). Mother's work subgroup, unemployment, informal work and three levels of occupations were not significant
factors for infant mortality at the p<0.05 level in this study. However, if a p-value less than
0.10 is taken into account, those with a middle-level occupation were 58% less likely to be
associated with an infant death compared to a low-level occupation (p = 0.08). Secondly,
those in the 4th quartile income group were 76% less likely to be associated with an infant
death in comparison to those in the 1st quartile. Thirdly, compared with Bangkok, mothers in
the urban North and the rural Central region are 9 times and 6 times more likely to
experience an infant death (p = 0.03 and 0.08 respectively). Among the proximate
determinants, those mothers who did not attend ANC or had perinatal morbidity requiring
hospitalization were more likely to experience an infant death (odds ratio = 4.78 and 4.18, pvalue = 0.01 and 0.01 respectively). Both infant factors (LBW and pre-term) conferred a high
risk of infant mortality in this study (odds ratio = 8.46 and 6.70, p < 0.001 and < 0.001
respectively). By contrast, mother’s age group, education, marital status, and whether she
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had child care assistance from others were not related to infant mortality (p-value > 0.10).
Therefore, the factors that are associated with infant mortality in this study include mother’s
occupation, income quartile, region of residence, ANC attendance, hospitalization for
perinatal morbidity, LBW and pre-term birth.

Table 3: Percentage distribution of proximate determinants and infant characteristics and
odds ratio from logistic regression analysis on infant death in the PCTC.
Characteristics

Percent

Proximate determinants
Attended antenatal care**, α
Attended ANC(Ref)
Not attended ANC
Not reported
Perinatal hospitalized infant morbidity*, α,b
No(Ref)
Yes
Mother's factors**, α
Age 20-34(Ref)
Age<20
Age >= 35

100.0
58.1
9.7
32.3
100.0
48.4
16.1
100.0
67.7
3.2
19.4

Not reported
Infant characteristics
Pre-term birth***
Normal Term Birth(Ref)
Pre-term Birth
Not reported
Low Birthweight (LBW)***
Normal Birthweight(Ref)
LBW
Not reported

Crude
odds ratio

p-value

p-value of
χ2model

1.00
4.78
2.91

0.013
0.007

1.00
4.18

0.006

0.016

1.00
3.22
5.09

0.254
0.133

0.006

9.7

40.00

0.002

100.0
48.4
32.3
19.4
100.0

1.00
6.70
4.17

0.000
0.003

0.000

38.7
32.3
29.0

1.00
8.24
8.46

0.000
0.000

0.000

0.008

α = Fisher’s exact results for small expected values (<5) (Rosner, 2006)
b = Information on perinatal hospitalized infant mortality was coded from raw data collected by
Sornsrivichai et al. (2008). Data from three rural districts only is included (n=2,739) as it was not
possible to collect hospitalized infant morbidity data using the same methods in the urban
districts (Bangkok and Nan) due to heterogeneity.
***p<0.001, ** = p<0.01, *=p<0.05 †=p<0.10

Discussion
Even though the PCTC data set is over ten years old, some key features make the findings
reported here still valuable today. First of all, the PCTC used a prospective cohort
methodology, and collected data on the mother’s occupation. Thus this study permits the
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analysis of a genuine, causal relationship between mother’s work and infant mortality. Owing to
the large size of the PCTC data set, the study can show the effect of date of death through
application of the Kaplan-Meier survival probability curve. It allows an examination of a variety
of high-risk factors in the low-fertility and low-mortality context in Thailand. The PCTC
collected data from a large area in five regions of Thailand which have diverse cultural,
language and ethnic differences. These differences help to clarify which factors are most
important in elevating or reducing the risk of infant mortality. Although the PCTC resembles a
purposively selected sample in a few communities around the country, the prospective nature of
the data set makes the PCTC a valuable resource for current and future analysis.
The main findings on infant mortality risk factors reported here are consistent with the
recognized analytical framework of Mosley and Chen (1984) and the recent framework of Kim
and Saada (2013), which uses the concept of social determinants of infant mortality and birth
outcomes by age of infant and non-health policies.
The early neonatal period (0-7 days) is the most critical age for survival due to bio-medical factors.
Perinatal conditions are the major causes of infant morbidity (Sornsrivichai, Chongsuvivatwong,
Mo-suwan, & Intusoma, 2008) and mortality (Mo-suwan et al., 2009) during the first seven days of
life; medical experts maintain that 38% of infant survival is based on receiving ANC and intrapartum care services. In addition, both the rapid drop in survival during this period, as depicted
by the Kaplan-Meier survival curve (Figure 1), and the four-fold higher risk of dying if admitted
for perinatal morbidity, confirm this serious biological risk in the very early period of life. During
this critical period it is difficult to prevent premature death because only one-third of infant deaths
can be prevented, and because congenital anomalies and other threatening perinatal conditions
cannot be controlled. In the first week of life, biomedical determinants play a major role to protect
infants from illness and death, and almost no social factors have significant effects.
The late- and post-neonatal period (8-28 days and 29-365 days of life) are less risky than the first
seven days, but social factors begin to play a more important role in infant survival for two
reasons. Firstly, many previous researchers have observed that post-neonatal deaths are related
to socioeconomic or social factors (Arntzen, Samuelsen, Bakketeig, & Stoltenberg, 2004;
Chowdhury, Islam, & Hossain, 2010; Dummer & Parker, 2005; Son & Lee, 2011; Sovio, Dibden,
& Koupil, 2012). Secondly, this study found support that the mother’s occupation, as a social
factor, was significantly associated with the probability of survival at the late- and post-neonatal
periods. Specifically, women employed in agriculture and construction jobs (low-level
occupations), had a rapid decline in their infants’ post-neonotal survival (Figure 2) when
compared with women who worked in the industrial and service sectors (mid-level
occupations). By contrast, during the previous period (0-7 days) the survival curves were almost
the same for these two occupation groups (Figure 2). For this reason, social factors, especially
mother’s occupation, should be considered as important risk factors for infant mortality.
Socioeconomic disadvantages associated with these occupation groups may account for these
differences in infant survival. However, there may be other explanations for this difference, such
as physical working conditions, health insurance related to occupation, and the impact of Thai
labor laws. Women in the higher-status occupational groups typically have the background and
benefits of better education and greater income. Women employed in agriculture or construction
work certainly have higher risks at work and poorer working conditions, including a strenuous
physical workload and long and irregular work hours, when compared to the industrial and
service sector occupations. The linkage between occupation and health insurance depends on
the health care system development. In the last decade, the universal health insurance coverage
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scheme (“30 baht plan”) of Thailand has significantly reduced health care access inequality
(Gruber et al., 2013). With regard to Thai labor laws, during the years 2000-2002 agricultural
and construction workers were not included as part of the social security fund of the Ministry of
Labour and Social Welfare under the Labour Protection Act of B.E. 2541 (1998). This was due to
the fact that the law did not protect pregnant female laborers from working in agriculture or
fisheries and allowed employers to hire female workers to work in the construction or mining
industries (male occupations, Section 38), whereas the remaining occupational categories were
addressed under the Labour Protection Act (Ministry of Labour, 1998). Unfortunately, the data
in this study show that this did not prevent many poor women from working in these
occupations without the protection of the law. Therefore, the differences in working conditions,
health security and job protection between these two occupational classifications, so-called
“absolute material condition” in a US study (Finch, 2003), should be a concern in reducing social
disparity related to infant deaths.
Regarding other social factors, this study found an influence of geographical area and per capita
income on infant deaths. The Ministry of Public Health of Thailand (Wibulpolprasert, 2005)
reported that there were inequalities of IMR in different population groups, such as nonmunicipal and municipal residents. This study found that the women in the capital of Nan
Province (Northern region) and Panomthuan District (Central region) had a statistically different
infant death rate from Bangkok (Capital City), which was related to the difference between nonmunicipal/municipal and urban/rural areas. However, this finding is possibly related to the
research methodology of these two study areas. The Bangkok sample was collected from
hospital-based services in Bangkok. This is reflected in the fact that the Bangkok sample had a
higher quality of maternal and child health service from a distinguished government hospital, in
which there was a higher number of medical and professional staff and higher quality of care.
But the women in this area also had higher socioeconomic status. In contrast, the urban capital
district of Nan Province is a poorer, provincial urban community, and Panomthuan District
both has a lower quality level of health care and is situated in the manicipal and rural area. This
difference might account for the fact that the mothers in the urban North and rural Central area
had a higher risk of infant deaths than mothers in Bangkok.
All health factors, both pre-natal care (ANC attended) and post-natal care (hospitalized infant
morbidity) were the most significant factors for improving infant survival. Mo-Suwan et al.
(2009) and Sornsrivichai et al. (2008) suggested that attending ANC can prevent peri-natal
morbidity and hospitalized infant morbidity, and these results are reflected in this study’s
findings. This implies that in order to have a surviving infant through the first year of life, ANC
services in pregnancy and postnatal health care are critically important. Also, the same
recommendation is made for reducing adverse birth outcomes such as LBW and pre-term birth.
Pregnant women should be well prepared with health information and have ready access to
health care services to protect their child in this early stage of life.
A note should be made about the cases of unreported mother’s occupation, as the highest
percentage of infant deaths (9.4%) and a greater proportion of infant deaths than live births
(Table 1) occurred among this small number of women (0.75% of all mothers). Possible reasons
to explain this include the probability that these cases are drawn from the urban slum context,
affected by circular migration and had a high prevalence of maternal and child illnesses.
Firstly, mothers with missing work information accounted for all neonatal and urban infant
deaths among the urban North and hospital-based Bangkok cases. Mothers with missing
occupation data might be experiencing burdens from living in a very poor environment, with
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vulnerability to disease and poor accessibility to higher quality of care. The underreporting of
mother’s occupation would be more likely to occur among pregnant migrants in urban areas.
Secondly, the PCTC fieldworkers reported that unreported occupation and other background
characteristics of the mother were due to migration for work. The same reason was reported
in a study in Malawi, where incomplete data due to loss of follow-up participants resulted
from migration in urban areas. Moreover, this group had twice as high a chance of having a
deceased infant (Lewycka, 2010). Mothers living in urban slums may prefer to return to their
place of rural origin for better care of their infants, which was the finding in the Health and
Demographic Surveillance System (HDSS) in an urban slum in Kenya (Beguy, Zulu, Muindi,
Konseiga, and Yé, 2011).
Lastly, maternal and child illnesses could be one of the possible causes of incomplete
information on the pregnant mother’s occupation. Moreover, those pregnant mothers who
faced pregnancy and delivery complications had a higher chance of neonatal death caused by
prematurity or pre-term birth (Campbell, et al., 2004). Two-thirds of the infant deaths in the
PCTC ‘non-reported occupation of mother’ category occurred among LBW and pre-term
births. Mothers with severe illness who could not work or care for their vulnerable child in
the early stages of life as a consequence are more likely to experience infant death.
Therefore, it is likely that the vulnerable pregnant mother in the slum, the migrant mother and
the very ill mother in late pregnancy contributed to the greatest number of infant deaths and
higher proportion of deaths than live infants in this study.

Conclusion
The occupational group of the mother has an independent association with infant deaths: those
working in agriculture or construction labor had a higher risk of infant death when compared
with the middle-level industrial and service-sector occupations. Improving maternal ANC
attendance, reducing LBW and pre-term birth infants, enhancing care of perinatal hospitalized
cases and improving rural community health care for women engaged in construction labor and
agriculture should have a significant impact in reducing infant deaths in Thailand.
The findings of this study suggest an important role for two main institutions in protecting a child
with regard to the mother’s social factors. First, the results provide evidence supporting an
intensified role for government to support those poorer, pregnant women working in
agriculture and construction, to increase uptake of ANC services, and improve access to
maternal and child health services at hospitals, in order to prevent the risk of LBW, pre-term
birth, and peri-natal hospitalized morbidity. Secondly, providing mobile ANC, home-visit ANC,
and maternal care coordination for pregnant women in the agricultural and construction fields can
also directly address their special needs. Thus, the Thai government and the Ministry of Labour in
particular should support health and security insurance for these women and pressure employers
to remove them from strenuous labor in order to protect the pregnancy and the health of the child
in the first year of life.
Second, the family should be encouraged to support pregnant mothers’ access to both pre-natal
and post-natal health care services, especially in the post-neonatal period. This would discourage
women from working in the first year post-partum. Especially for women in occupations
111

Tiwarat Tor. jarern et al.

involving manual labor, families should assist them and support access to health care services,
balancing their pregnancy care and carefully monitoring and restricting the amount of arduous
work.
Finally, the populations in the rural North and Central areas in underreported occupations and
socioeconomic groups should be further studied, in order to understand the higher number of
infant deaths in this group.

References
Arntzen, A., Samuelsen, S. O., Bakketeig, L. S., & Stoltenberg, C. (2004). Socioeconomic status and risk
of infant death. A population-based study of trends in Norway, 1967–1998. International Journal
of Epidemiology, 33(2), 279-288.
Beguy, D., Zulu, E. M., Muindi, K., Konseiga, A., & Yé, Y. (2011). Do migrant children face greater
health hazards in slum settlements? Evidence from Nairobi, Kenya. Journal of Urban Health,
88(2), 266-281.
Chowdhury, Q. H., Islam, R., & Hossain, K. (2010). Socio-economic determinants of neonatal, post
neonatal, infant and child mortality. International Journal of Sociology and Anthropology, 2(6), 118125.
Campbell, O., Gipson, R., el-Mohandes, A., Issa, A. H., Matta, N., Mansour, E., et al. (2004). The Egypt
National Perinatal/Neonatal Mortality Study 2000. Journal of Perinatology, 24(5), 284-289.
Dummer, T. J. B., & Parker, L. (2005). Changing socioeconomic inequality in infant mortality in
Cumbria. Archives of Disease in Childhood, 90(2), 157-162.
Finch, B. K. (2003). Early origins of the gradient: The relationship between socioeconomic status and
infant mortality in the United States. Demography, 40(4), 675-699.
Goel, M. K., Khanna, P., & Kishore, J. (2010). Understanding survival analysis: Kaplan-Meier estimate.
International Journal of Ayurveda Research, 1(4), 274.
Jones, G. & Chandoevwit, W. (2011). Policy implications of Thailand’s population trends. In Jones, G.
& Im-Em, W. (Eds.), Impact of demographic change in Thailand. (pp.115-130). Bangkok: United
Nations Population Fund (UNFPA). Retrieved from
http://thailand.unfpa.org/documents/symposium/Impact%20Full%20Report%20Eng%20UN
FPA%20Web.pdf
Kelly, M., Strazdins, L., Ellora, T. D., Khamman, S., Seubsman, S.A., & Sleigh, A. C. (2010). Thailand's
work and health transition. International Labour Review, 149(3), 373-386.
Kim, D., & Saada, A. (2013). The social determinants of infant mortality and birth outcomes in
Western developed nations: A cross-country systematic review. International Journal of
Environmental Research and Public Health, 10(6), 2296-2335.
Lewycka, S. O. (2010). Reducing maternal and neonatal deaths in rural Malawi: evaluating the impact
of a community based women’s group intervention. (Unpublished doctoral dissertation).
University College London, London.
Ministry of Labour of Thailand. (1998). Labor Protection Act, B.E. 2541 (1998). Legal Affairs Division,
Department of Labour Protection and Welfare. Retrieved from
http://www.labour.go.th/en/attachments/article/18/Labour_Protection_Act_BE1998.pdf
Mosley, W. H., & Chen, L. C. (1984). An analytical framework for the study of child survival in
developing countries. Population and Development Review, 10(Supplement), 25-45.
Mo-suwan, L., Isaranurug, S., Chanvitan, P., Techasena, W., Sutra, S., Supakunpinyo, C., et al. (2009).
Perinatal death pattern in the four districts of Thailand: Findings from the Prospective Cohort
Study of Thai Children (PCTC). Journal of the Medical Association of Thailand, 92(5), 660-666.
National Statistical Office of Thailand. (1994). The labour force survey. Bangkok: Ministry of
Information and Communication Technology. Retrieved from
http://web.nso.go.th/en/survey/lfs/lfs_main.htm

112

Effects of Pregnant Mothers’ Work on First-Year Infant Deaths

National Statistical Office of Thailand. (2014, Jan 4). The labor force survey whole Kingdom quarter 1:
January–March, 1994-2013. Retrieved from http://web.nso.go.th/en/survey/lfs/lfs_main.htm
Rosner, B. (2006). Fundamentals of biostatistics (6th ed.). Boston: Duxbury Press.
Sethaput, C. & Yoddumnern-Attig, B. (1992). Occupational role behaviors over time. In YoddumnernAttig, B., Richter, K., Soonthorndhada, A., Sethaput, C., & Pramualratana, A. (Eds.). Changing
roles and statuses of women in Thailand: a documentary assessment. (pp. 80-91). Nakhon Pathom:
Institute for Population and Social Research. Retrieved from
http://www.ipsr.mahidol.ac.th/ipsrth/download_PublicationBook/2535/161_Changing%20Roles%20and%20Statuses%20of%20W
omen%20in%20Thailand%20%20a%20Decu.pdf
Son, J.-Y., & Lee, J.-T. (2011). The effect of sociodemographic factors on infant mortality according to
cause of death: A birth cohort in Seoul, Korea, 1999–2003. International Journal of Public Health,
56(1), 7-13.
Sornsrivichai, V., Chongsuvivatwong, V., Mo-suwan, L., & Intusoma, U. (2008). Hospitalized infant
morbidity in the Prospective Cohort Study of Thai Children project. Journal of the Medical
Association of Thailand, 91(6), 882.
Sovio, U., Dibden, A., & Koupil, I. (2012). Social determinants of infant mortality in a historical
Swedish cohort. Paediatric and Perinatal Epidemiology, 26(5), 408-420.
Sawangdee, Y., & Piewluang, G. (2001). Maternal occupation and pre-school child mortality in
Thailand. Journal of Research Methodology, 14(2), 169-195.
Tran, H. T., Doyle, L. W., Lee, K. J., & Graham, T. M. (2012). A systematic review of the burden of
neonatal mortality and morbidity in the ASEAN. WHO South-East Asia Journal of Public Health,
1(3), 239-248.
United Nations Population Division. (2002). Completing the fertility transition. Population Bulletin of
the United Nations, Special Issue, Nos. 48/49. New York, N.Y: United Nations.
Wacharaporn, A. (2008). Female labour participation and women's social status in contemporary Thai
society. Journal of Demography, 24(2), 49-69.
Wibulpolprasert, S. (2001). Thailand health profile 1999-2000. Bangkok: Bureau of Policy and Strategy,
Ministry of Public Health.
Wibulpolprasert, S. (2011). Thailand health profile 2008-2010. Bangkok: Bureau of Policy and Strategy
Ministry of Public Health.
World Bank. (2003). World Development Indicators 2003. Retrieved from
http://econ.worldbank.org/external/default/main?pagePK=64165259&theSitePK=469372&pi
PK=64165421&menuPK=64166093&entityID=000094946_03051504051563
World Bank. (2012). World Development Indicators 2012. Retrieved from
https://openknowledge.worldbank.org/handle/10986/6014

113

