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ABSTRACT

Background: As few studies have explored the association between non-regular or precarious 
employment in parents and adverse birth outcomes, this study aimed to investigate this 
association using national data in Japan.
Methods: This study utilized the census data from 2020 and birth data from the vital 
statistics in 2021 and 2022 in the analysis. Adverse birth outcomes, including preterm birth, 
term low birth weight (TLBW), and small-for-gestational-age, were examined. Data linkage 
was conducted between birth data and census data to link parental employment statuses and 
educational attainments with birth data. Rates of adverse birth outcomes were calculated for 
each parental employment status. Additionally, regression analysis was used to determine 
adjusted risk ratios (RRs) of parental employment statuses for each birth outcome.
Results: After data linkage, 334,110 birth records were included in the statistical analysis. 
Rates for non-regular workers were consistently higher than those for regular workers 
across all adverse birth outcomes for maternal employment status. Results of regression 
analyses indicated that the risks of preterm birth for non-regular workers were statistically 
significantly higher than those for regular workers, both in mothers and fathers with a RR 
(95% confidence intervals [CIs]) of 1.053 (1.004–1.104) and 1.142 (1.032–1.264), respectively. 
Furthermore, the risk of TLBW birth for non-regular workers was statistically significantly 
higher than that for regular workers in fathers (RR [95% CI]: 1.092 [1.043–1.143]).
Conclusions: Our findings demonstrate that non-regular workers have a higher risk of some 
adverse birth outcomes compared to regular workers.
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BACKGROUND

A non-regular worker, often referred to as a precarious worker, is an employee with an unstable 
employment status, typically encompassing part-time workers and contractors. The number 
of non-regular workers in Japan has exhibited a growing trend over the decades, constituting 
36.9% of the workforce in 2022.1 Notably, some health inequalities between regular and non-
regular workers have been observed,2,3 extending to overall mortality and suicide risk.4,5 In 
Japan, non-regular workers are more prone to psychological distress and poorer mental health 
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compared to their regular counterparts.6,7 Moreover, they tend to receive less support from 
health professionals in the workplace compared to regular workers.8

Furthermore, non-regular employment is associated with adverse health outcomes in 
mothers. Previous studies have demonstrated that precarious or part-time working 
conditions in mothers constitute a risk factor for postpartum depression.9,10 In contrast, 
studies investigating an association between non-regular or precarious employment in 
parents and adverse birth outcomes, such as low birth weight and preterm birth are limited. 
One study in the U.S. showed that mothers with precarious employment had a higher risk 
of low birth weight.11 In Japan, a study investigated non-regular employment in mothers 
with small-for-gestational age (SGA) and preterm birth,12 finding no observed association. 
However, this study utilized data from 2001, making it meaningful to explore this association 
using more recent data. Moreover, no study has investigated the association between non-
regular employment in fathers and adverse birth outcomes. In Japan, certain socioeconomic 
factors, including household income and parental educational levels, influence SGA and 
preterm birth.12-14 Therefore, there is a possibility that non-regular employment in parents 
may also affect adverse birth outcomes.

In this study, we investigated the association between parental employment statuses and 
adverse birth outcomes using national data in Japan. Specifically, we focused on preterm 
birth, term low birth weight (TLBW), and SGA as adverse birth outcomes because these 
are representative outcomes that are often used to investigate the effect of a factor.15-17 In 
addition, infants born with these outcomes are more predisposed to infant mortality and 
noncommunicable diseases in their childhood and adulthood,18-20 and it is meaningful to 
investigate the associations.

METHODS

Data and data processing
This study analyzed census data from 2020 and birth data from vital statistics in 2021 
and 2022. These datasets were provided from the Ministry of Internal Affairs and 
Communications and the Ministry of Health, Labour, and Welfare, in accordance with article 
33 of the Statistics Act in Japan. To assess parental employment statuses before childbirth in 
the analysis, we employed birth data from 2021 and 2022. Census data included information 
on prefecture, municipality, survey area number (household number in the area), age, birth 
month, sex, marital status, family relationship with the head of a household, educational 
attainment, working status, employment status, and nationality for each individual. 
Employment status was categorized as regular workers (regular employees or board 
members), non-regular workers (part-time workers, temporary workers, contractors, or 
dispatched workers), self-employed workers (self-employed workers or family workers), and 
unemployed individuals. Educational attainment was classified as “less than high school,” 
“high school,” “technical school or junior college,” “university or more,” and “currently 
enrolled in school.” Birth year was calculated from age and birth month for each individual. 
Due to larger number of nationality categories in the census data compared with the birth 
data, we regrouped them into categories consistent with those used in birth data.

Furthermore, information on prefecture, municipality, infant’s sex, infant’s birthday, number 
of fetuses, gestational age (weeks and days), birthweight, wedlock status, maternal age, parity 
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(maternal past experience of stillbirths and live births), parental nationalities, and parental 
birthdays were used for each birth data in the vital statistics. Maternal past experiences of 
stillbirths and live births were grouped into yes or no. Birth month of a parent was grouped 
into seasons (3 months) because only that information was available in the census data.

We used preterm birth, TLBW, and SGA as adverse birth outcomes. Preterm birth was defined 
as birth that occurs at a gestational age of less than 37 weeks, while those that occurred at a 
gestational age of 37 weeks or more were defined as non-preterm births. TLBW was defined 
as birth with a birth weight of less than 2,500 g among births at a gestational age of at least 
37 weeks.21 Therefore, births with birth weights of 2,500 g or more that occur at a gestational 
age of 37 weeks or more were defined as non-TLBW births. SGA was defined as births with 
a birth weight below the 10th percentile of the newborn’s anthropometric chart in Japan for 
each combination of infant’s sex, gestational age, and parity.22 Because the anthropometric 
chart in Japan covers 22–41 completed weeks of gestation, our analysis of SGA births focused 
solely on births within this gestational age range. Therefore, the SGA birth rate was defined 
as the number of SGA births per number of births with 22–41 completed weeks of gestation.

Data linkage
Data linkage was conducted between birth data and the census data to link parental 
employment statuses and educational attainments with birth data. Since paternal 
characteristics were included in the analysis, only birth data within a marriage were used. 
In Japan, common IDs or social security numbers are not available for the census and the 
birth data. Therefore, a combination of common information of both data (prefecture, 
municipality, birth year, birth month, and nationality) was used as matching keys to match 
the two datasets. The deterministic data linkage was conducted for fathers in birth data and 
men in the census, as well as between mothers and women.

During the data linkage, some restrictions were applied because there were a large number 
of potential candidates for parents in many cases. Specifically, we used only husbands and 
wives who were in a marital relationship and were living in a same household for candidates 
of parents. Whether or not a pair of men and women were in a marital relationship was 
judged from the family relationship with the head of a household. A pair of the head 
of a household and his or her spouse who were married or a pair of a child of the head 
of a household and his or her spouse who were married was used as a pair in a marital 
relationship. Only fathers and mothers forming one-to-one matched pairs with the census 
data were included in the analysis. “One-to-one matched” means that the combination of 
the matching keys for father (husband) and mother (wife) is unique in both the census and 
birth data and that the combination of matching keys is the same between the census and 
birth data. Fig. 1 shows a schematic figure of the census and the birth data used in the data 
linkage. For ease of explanation, we consider a situation where only five observations exist 
for both census data and birth data. Observation number 1 in the census and birth data have 
the same matching keys. In addition, the combinations of matching keys of observation 
number 1 are unique both among the census and birth data. In this case, observation 
number 1 in the census and birth data become a one-to-one matched pair in the data 
linkage. Observation number 2 in the birth data has the same matching keys as observation 
number 2 and observation number 3 in the census data. In this case, the combination of 
matching keys is not unique in the census data, and observation number 2 in the birth data 
is not matched with the census data.
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Statistical analysis
We tallied the number of births based on parental employment statuses. Additionally, 
preterm birth rate, TLBW rate, and SGA rate were calculated for each parental employment 
status. We used a log-binomial regression model to calculate risk ratios (RRs) of parental 
employment statuses for each birth outcome. Log-binomial regression is a regression 
analysis method used for binary outcomes, and RRs of explanatory variables can be 
calculated.23 The glm function in R was used for fitting the log-binomial model, and binomial 
distribution and the log link function were used as the distribution of an outcome and 
the link function in the glm. As explanatory variables, infant’s sex, maternal nationality, 
past experience of live births, past experience of stillbirths, maternal age group, parental 
educational attainments, and parental employment statuses were included. Adjusted RRs, 
along with 95% confidence intervals (CIs) and p-values, were calculated for each employment 
status, using regular workers as the reference. A two-sided test was conducted, and a p-value 
less than 0.05 was considered statistically significant.

In the data linkage, probability of being one-to-one matched with the census data differ 
depending birth characteristics. For example, birth data of a prefecture with larger 
population tend not to be one-to-one matched with the census data. As a result, distribution 
of birth characteristics of the matched data that were slightly different from those of the 
original birth data. In order to adjust for the difference from the original birth data, we 
estimated the probability of being one-to-one matched with the census data for each birth 
data. The inverse of the probability was used as a weight for each matched birth data in 
the calculation of adverse birth outcome rates and regression analysis. The mechanism is 
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Observation Prefecture
Municipality

code
Birth year

Birth month
(Season)

Nationality Prefecture
Municipality

code
Birth year

Birth month
(Season)

Nationality

1 Tokyo 101 1990
January-
March

Japan Tokyo 101 1995
July-

September
Japan

2 Tokyo 102 1995
July-

September
Japan Tokyo 102 1996 April-June Japan

3 Tokyo 103 1996 April-June Japan Tokyo 103 1992
October-
December

Japan

4 Osaka 101 1983 April-June Japan Osaka 101 1986 April-June Japan

5 Osaka 102 1995
July-

September
Korea Osaka 102 1995 April-June Korea

Observation Prefecture
Municipality

code
Birth year

Birth month
(Season)

Nationality Prefecture
Municipality

code
Birth year

Birth month
(Season)

Nationality

1 Tokyo 101 1990
January-
March

Japan Tokyo 101 1995
July-

September
Japan

2 Tokyo 102 1995
July-

September
Japan Tokyo 102 1996 April-June Japan

3 Tokyo 102 1995
July-

September
Japan Tokyo 102 1996 April-June Japan

4 Nagasaki 103 1994
January-
March

Japan Nagasaki 103 1995
October-
December

Japan

5 Tokushima 102 1985 April-June Japan Tokushima 102 1993
July-

September
Japan

Matching keys of parents in the birth data

Matching keys of married couples in the Census data

Characteristics of husbands Characteristics of wives

A one-to-one
matched pair

Paternal characteristics Maternal characteristics

Fig. 1. Schematic figure of the census and the birth data used in data linkage.



same as that of the inverse probability weighting method,24 which is commonly employed in 
epidemiological studies to address selection bias. A larger weight is assigned to a birth with a 
lower probability of being one-to-one matched, and vice versa. Consequently, the distribution 
of characteristics in the weighted matched birth data become more similar to those of the 
original birth data compared with the unweighted dataset. The probability of being one-to-one 
matched with the census data was computed through logistic regression using all births that 
were used for data linkage. Parental nationalities, parental age groups, and prefecture were 
used as explanatory variables because those kinds of information was used in data linkage. 
In the calculation of the rate of each adverse birth outcome, the rate was calculated using the 
sum of the product of the weight and the binary status of an adverse birth outcome for each 
birth data as the numerator and the sum of the weight as the denominator. In addition, the 
weight values were scaled to ensure that the mean of the weights equaled one, preventing 
underestimation of the standard error of regression coefficients.25

We used singleton birth data in the statistical analysis. Moreover, a complete-case analysis 
was conducted to handle missing data, and multiple imputation was employed as a 
sensitivity analysis. All statistical analyses were conducted using R4.1.3,26 with the lmtest and 
mice packages utilized.27,28 Notably, the statistics presented in this study were generated by 
the authors using data provided by the Ministries in Japan and are not statistics published by 
the Ministries.

Ethics statement
This study was approved by the Kyushu University Institutional Review Board for Clinical 
Research (No. 22221-03). Informed consent was not required for this study because we used 
the official statistics data that were provided from the Japanese government on the basis of 
the Statistics Act.

RESULTS

Fig. 2 shows the flowchart of the data selection process. After data linkage, 334,110 births, 
which were 21.2% of the original birth data with information of both parents, were used in 
the analysis.

Table 1 shows the number (%) of live births categorized by each birth characteristic for 
maternal employment statuses. The largest number of births came from regular workers 
among maternal employment statuses. Parental educational attainments tended to be 
lower in non-regular workers compared to regular workers. Specifically, the proportions of 
university graduates for regular and non-regular workers were 42.4% and 21.5%, respectively. 
Similarly, the proportions of university graduates among fathers for regular workers and non-
regular workers were 46.7% and 34.3%, respectively.

Table 2 shows the number (%) of live births categorized by each birth characteristic for 
paternal employment statuses. Most births were from regular workers among paternal 
employment statuses. Parental educational attainments tended to be lower in non-regular 
workers compared with regular workers. Specifically, the proportions of university graduates 
among mothers for regular workers and non-regular workers were 32.9% and 30.0%, 
respectively. In addition, the proportions of university graduates for regular and non-regular 
workers were 43.7% and 29.9%, respectively.
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Supplementary Table 1 shows the number (%) of live births categorized by characteristics 
for the matched (unweighted and weighted) and the original birth data. The total (number 
of births) for the unweighted data and the total (sum of the weights) for the weighted data 
became the same because the weight was scaled to ensure that the mean of the weights 
equaled one. In many cases, the percentage of each category for the weighted matched birth 
data became more similar to the original birth data compared with the unweighted data. 
For example, the proportions of non-Japanese mothers and fathers were 6.8% and 6.9%, 
respectively, in the unweighted data, whereas they were 3.2% and 3.5% in the weighted data, 
indicating a closer alignment with the original birth data.

Table 3 shows the number and rate (%) of adverse birth outcomes categorized by parental 
employment statuses. Rates for non-regular workers were consistently higher than those 
for regular workers across all adverse birth outcomes for maternal employment status. 
Specifically, the rates of preterm birth, TLBW, and SGA birth for regular workers were 4.5%, 
5.1%, and 6.5%, respectively, whereas those for non-regular workers were 5.0%, 5.5%, and 
6.8%, respectively. Regarding paternal employment status, the preterm birth rate of non-
regular workers (5.6%) was higher than that of regular workers (4.6%), while an opposite 
trend was observed for TLBW and SGA rates. Specifically, the rates of TLBW and SGA birth 
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Unmarried population
(n = 65,677,257)

Unmatched population
(n = 59,800,450)

Total number of live births
(n = 1,618,652)

Birth data
(n = 1,618,024)

Birth data
(n = 1,578,030)

One-to-one matched
births

(n = 334,196)

Study population
(n = 334,110)

Total population
(n = 126,146,099)

Married persons
(n = 60,468,842)

One-to-one matched
men and women

(n = 668,392)

Infants who were not
born in the target years

(n = 628)

Data without information
for data linkage

(n = 39,994)

Unmatched birth data
(n = 1,243,834)

Multiple birth data
(n = 86)

Vital statistics data Census data

Fig. 2. The flowchart of selection of the study population. One-to-one matched births are births whose matching keys were unique and were exactly matched with 
married couples in the census data. One-to-one matched men and women are couples whose matching keys were unique and were exactly matched with those of 
parents in the birth data. The 334,196 × 2 = 668,392 parents in the birth data were matched with 668,392 men and women (334,196 couples) in the census data.



for regular workers were 5.1% and 6.5%, respectively, whereas those for non-regular workers 
were 4.9% and 6.4%, respectively.

Table 4 shows the results of the log-binomial regression analysis, indicating RRs of parental 
employment statuses on adverse outcomes. Risks of preterm birth for non-regular workers 
were statistically significantly higher than those of regular workers, both in mothers and 
fathers, and RRs (95% CI) were 1.053 (1.004–1.104) and 1.142 (1.032–1.264) for mothers 
and fathers, respectively. Additionally, the risk of TLBW birth for non-regular workers was 
statistically significantly higher than that for regular workers in fathers, and the RR (95% CI) 
was 1.092 (1.043–1.143).

Supplementary Table 2 shows the results of the log-binomial regression analysis, showing RRs 
of parental employment statuses on adverse outcomes using multiple imputation. A similar 
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Table 1. The number (%) of live births by each birth characteristics for maternal employment statuses
Birth characteristics Maternal employment status

Regular worker Non-regular worker Self-employed worker Non-employed person
Total 125,119 (100.0) 66,478 (100.0) 10,359 (100.0) 86,169 (100.0)
Infant's sex

Female 61,073 (48.8) 32,358 (48.7) 5,114 (49.4) 42,058 (48.8)
Male 64,046 (51.2) 34,120 (51.3) 5,245 (50.6) 44,111 (51.2)

Maternal age group
Under 20 years 20 (0.0) 61 (0.1) 6 (0.1) 254 (0.3)
20–24 years 5,896 (4.7) 4,219 (6.3) 359 (3.5) 8,252 (9.6)
25–29 years 36,239 (29.0) 17,917 (27.0) 1,991 (19.2) 23,586 (27.4)
30–34 years 46,511 (37.2) 23,522 (35.4) 3,567 (34.4) 29,224 (33.9)
35–39 years 28,531 (22.8) 16,226 (24.4) 3,334 (32.2) 19,392 (22.5)
40 years or more 7,922 (6.3) 4,533 (6.8) 1,102 (10.6) 5,461 (6.3)

Maternal nationality
Japanese 120,537 (96.3) 61,263 (92.2) 9,792 (94.5) 80,141 (93.0)
Non-Japanese 4,582 (3.7) 5,215 (7.8) 567 (5.5) 6,028 (7.0)

Past experience of live births
No 59,510 (47.6) 26,399 (39.7) 3,147 (30.4) 23,362 (27.1)
Yes 65,609 (52.4) 40,079 (60.3) 7,212 (69.6) 62,807 (72.9)

Past experience of stillbirths
No 124,606 (99.6) 66,097 (99.4) 10,282 (99.3) 85,682 (99.4)
Yes 513 (0.4) 381 (0.6) 77 (0.7) 487 (0.6)

Maternal educational attainment
Less than high school 1,640 (1.3) 4,265 (6.4) 683 (6.6) 6,034 (7.0)
High school 31,981 (25.6) 27,216 (40.9) 3,834 (37.0) 32,710 (38.0)
Technical school or junior college 36,541 (29.2) 18,955 (28.5) 2,831 (27.3) 22,972 (26.7)
University or more 52,996 (42.4) 14,264 (21.5) 2,722 (26.3) 22,254 (25.8)
Currently enrolled in school 261 (0.2) 375 (0.6) 30 (0.3) 692 (0.8)
Missing 1,700 (1.4) 1,403 (2.1) 259 (2.5) 1,507 (1.7)

Paternal educational attainment
Less than high school 4,771 (3.8) 5,187 (7.8) 945 (9.1) 6,623 (7.7)
High school 41,131 (32.9) 26,933 (40.5) 3,846 (37.1) 31,802 (36.9)
Technical school or junior college 18,462 (14.8) 9,806 (14.8) 1,745 (16.8) 10,960 (12.7)
University or more 58,393 (46.7) 22,833 (34.3) 3,526 (34.0) 34,698 (40.3)
Currently enrolled in school 691 (0.6) 334 (0.5) 37 (0.4) 581 (0.7)
Missing 1,671 (1.3) 1,385 (2.1) 260 (2.5) 1,505 (1.7)

Paternal employment status
Regular worker 114,772 (91.7) 57,795 (86.9) 4,658 (45.0) 74,217 (86.1)
Non-regular worker 3,301 (2.6) 3,811 (5.7) 247 (2.4) 3,093 (3.6)
Self-employed worker 5,244 (4.2) 3,652 (5.5) 5,231 (50.5) 5,696 (6.6)
Non-employed person 1,647 (1.3) 964 (1.5) 130 (1.3) 2,367 (2.7)
Missing 155 (0.1) 256 (0.4) 93 (0.9) 796 (0.9)
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Table 2. The number (%) of live births by each birth characteristics for paternal employment statuses
Birth characteristics Paternal employment status

Regular worker Non-regular worker Self-employed worker Non-employed person
Total 252,136 (100.0) 10,513 (100.0) 19,989 (100.0) 5,156 (100.0)
Infant's sex

Female 122,882 (48.7) 5,140 (48.9) 9,848 (49.3) 2,560 (49.7)
Male 129,254 (51.3) 5,373 (51.1) 10,141 (50.7) 2,596 (50.3)

Maternal age group
Under 20 years 254 (0.1) 35 (0.3) 21 (0.1) 23 (0.4)
20–24 years 15,895 (6.3) 1,076 (10.2) 1,123 (5.6) 552 (10.7)
25–29 years 70,708 (28.0) 2,864 (27.2) 4,616 (23.1) 1,452 (28.2)
30–34 years 90,901 (36.1) 3,430 (32.6) 6,859 (34.3) 1,589 (30.8)
35–39 years 58,361 (23.1) 2,336 (22.2) 5,583 (27.9) 1,126 (21.8)
40 years or more 16,017 (6.4) 772 (7.3) 1,787 (8.9) 414 (8.0)

Maternal nationality
Japanese 240,444 (95.4) 7,642 (72.7) 19,070 (95.4) 4,198 (81.4)
Non-Japanese 11,692 (4.6) 2,871 (27.3) 919 (4.6) 958 (18.6)

Past experience of live births
No 100,151 (39.7) 4,131 (39.3) 5,936 (29.7) 2,179 (42.3)
Yes 151,985 (60.3) 6,382 (60.7) 14,053 (70.3) 2,977 (57.7)

Past experience of stillbirths
No 250,911 (99.5) 10,446 (99.4) 19,865 (99.4) 5,116 (99.2)
Yes 1,225 (0.5) 67 (0.6) 124 (0.6) 40 (0.8)

Maternal educational attainment
Less than high school 9,559 (3.8) 932 (8.9) 1,566 (7.8) 489 (9.5)
High school 82,426 (32.7) 3,729 (35.5) 7,489 (37.5) 1,888 (36.6)
Technical school or junior college 72,123 (28.6) 2,243 (21.3) 5,741 (28.7) 1,106 (21.5)
University or more 83,042 (32.9) 3,159 (30.0) 4,582 (22.9) 1,426 (27.7)
Currently enrolled in school 990 (0.4) 189 (1.8) 71 (0.4) 104 (2.0)
Missing 3,996 (1.6) 261 (2.5) 540 (2.7) 143 (2.8)

Paternal educational attainment
Less than high school 12,301 (4.9) 1,290 (12.3) 3,098 (15.5) 776 (15.1)
High school 89,543 (35.5) 4,006 (38.1) 7,970 (39.9) 2,036 (39.5)
Technical school or junior college 35,425 (14.0) 1,395 (13.3) 3,580 (17.9) 548 (10.6)
University or more 110,210 (43.7) 3,141 (29.9) 4,775 (23.9) 1,313 (25.5)
Currently enrolled in school 820 (0.3) 426 (4.1) 50 (0.3) 346 (6.7)
Missing 3,837 (1.5) 255 (2.4) 516 (2.6) 137 (2.7)

Maternal employment status
Regular worker 114,772 (45.5) 3,301 (31.4) 5,244 (26.2) 1,647 (31.9)
Non-regular worker 57,795 (22.9) 3,811 (36.3) 3,652 (18.3) 964 (18.7)
Self-employed worker 4,658 (1.8) 247 (2.3) 5,231 (26.2) 130 (2.5)
Non-employed person 74,217 (29.4) 3,093 (29.4) 5,696 (28.5) 2,367 (45.9)
Missing 694 (0.3) 61 (0.6) 166 (0.8) 48 (0.9)

Table 3. The number and rate (%) of the adverse birth outcomes by parental employment statuses

Employment status Outcome
Preterm birth TLBW SGA

Maternal employment status
Regular worker 5,620 (4.5) 6,106 (5.1) 8,163 (6.5)
Non-regular worker 3,089 (5.0) 3,251 (5.5) 4,221 (6.8)
Self-employed worker 448 (4.8) 441 (5.0) 581 (6.2)
Non-employed person 3,972 (4.8) 3,892 (4.9) 5,319 (6.4)

Paternal employment status
Regular worker 11,584 (4.6) 12,265 (5.1) 16,292 (6.5)
Non-regular worker 474 (5.6) 395 (4.9) 538 (6.4)
Self-employed worker 828 (4.7) 815 (4.9) 1,149 (6.6)
Non-employed person 243 (5.6) 214 (5.2) 305 (7.0)

Weighted number (%) are shown.
TLBW: term low birthweight; SGA: small-for-gestational-age.



result was observed as in the complete-case analysis. Specifically, the RRs of preterm birth for 
non-regular workers compared with regular workers among mothers and fathers were 1.056 
(1.001–1.114) and 1.117 (1.007–1.239), respectively. Additionally, the RR of TLBW for non-regular 
workers compared with regular workers among mothers was 1.082 (1.024–1.144).

DISCUSSION

This study explored the association between parental employment statuses and adverse birth 
outcomes. The findings revealed a positive association between non-regular employment 
among mothers and preterm birth, as well as TLBW when compared with regular workers. 
Additionally, non-regular employment among fathers was associated with preterm birth. 
One study in the U.S. showed that mothers with precarious employment had a higher risk of 
low birth weight,11 which was relatively consistent with the results of this study. In a previous 
study using data from 2001 in Japan,12 an association between non-regular employment 
among mothers and SGA and preterm births was not shown. We used birth data in recent 
years and data with a larger number of births, which might be a reason for the difference in 
the results. Several factors may contribute to these associations, including differences in 
income, health statuses, and the utilization of maternity leave based on employment status.

In Japan, non-regular employment has been associated with serious psychological distress,29 
and psychological distress or poor mental health during pregnancy is recognized as a risk 
factor for low birth weight and preterm birth.30-32 Additionally, precarious employment is 
associated with poorer self-rated health and activity limitations due to health problems,33,34 
and it is possible that precarious employment also affects the physical health of mothers 
and fathers. Moreover, average income for regular workers is higher than that for non-
regular workers, irrespective of age and gender in Japan.35 Income levels are associated with 
various risk factors for adverse birth outcomes. For instance, smoking prevalence is higher 
among individuals with lower income for both men and women in Japan,36 and precarious 
workers are more likely to smoke than full-time workers.29 Given that maternal smoking 
is a risk factor for preterm birth and low birth weight,37 these associations may contribute 
to the observed outcomes. Moreover, secondhand smoke exposure is associated with 
hypertensive disorders in pregnancy,38,39 and paternal smoking status can also influence 
adverse birth outcomes.40 Furthermore, maternal physical health (including the body mass 
index), maternal lifestyle (including alcohol consumption), and working and environmental 
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Table 4. The result of the log-binomial regression analysis showing RR of parental employment statuses on the adverse outcomes
Employment status Preterm birth TLBW SGA

Adjusted RR (95% CI)a p-value Adjusted RR (95% CI)a p-value Adjusted RR (95% CI)a p-value
Maternal employment status

Regular worker Reference Reference Reference
Non-regular worker 1.053 (1.004–1.104) 0.034 1.092 (1.043–1.143) < 0.001 1.032 (0.992–1.073) 0.120
Self-employed worker 0.993 (0.896–1.101) 0.899 1.006 (0.904–1.119) 0.919 0.943 (0.862–1.032) 0.203
Non-employed person 1.044 (0.998–1.091) 0.059 1.028 (0.984–1.075) 0.210 0.986 (0.950–1.024) 0.476

Paternal employment status
Regular worker Reference Reference Reference
Non-regular worker 1.142 (1.032–1.264) 0.010 0.989 (0.891–1.098) 0.835 1.015 (0.929–1.110) 0.740
Self-employed worker 0.971 (0.901–1.047) 0.441 0.943 (0.874–1.018) 0.135 1.003 (0.942–1.069) 0.915
Non-employed person 1.132 (0.986–1.300) 0.079 1.019 (0.884–1.174) 0.796 1.099 (0.975–1.238) 0.122

TLBW: term low birthweight; SGA: small-for-gestational-age; RR: risk ratio; CI: confidence interval.
aInfant's sex, maternal nationality, and maternal age group, past experience of live births, past experience of stillbirths, parental educational attainments, and 
spouse's employment status were adjusted.



conditions are suggested to be mediators of lower socioeconomic status and preterm birth,41 
and these factors can negatively affect birth outcomes.

Prenatal care utilization is another factor that can affect birth outcomes. Missing a prenatal 
checkup is a risk factor for low birth weight in Japan42 and the frequency of prenatal care 
utilization can be influenced by household income levels, as participating in prenatal care 
is not always free of charge in many municipalities in Japan. Furthermore, the proportion of 
female non-regular workers taking maternity leave was 62.5% in Japan in 2020, and it was 
lower than the rate of all workers (81.6%),43 despite of the legal permission for non-regular 
workers to take maternity leave. Given that maternity leave has been shown to be effective in 
improving adverse birth outcomes in other countries,44-46 differences in the acquisition rate of 
maternity leave may contribute to the observed variations in birth outcomes.

The study suggested an association between non-regular employment and certain adverse 
birth outcomes. Conducting surveys to explore variations in health-related behaviors, 
utilization status of medical care, and physical characteristics based on employment statuses 
will be crucial for a more comprehensive understanding of these results. Although the reason 
for the difference cannot be elucidated from this study, the lower proportion of pregnant 
women taking maternity leave among non-regular workers may need to be corrected. In 
contrast, it is plausible that non-regular workers may opt to work during pregnancy to 
enhance their income. Addressing this potential disparity in maternity leave acquisition rates 
may require offering more adequate wage compensation. Future investigations also need to 
assess whether differences in maternity allowances exist based on employment statuses.

There are some limitations in this study. Firstly, the results of this study relied on data linkage 
between different datasets, leading to the exclusion of some birth data from the analysis. A 
major reason why only a small portion of the original birth data was used in the statistical 
analysis is that we used only one-to-one matched pairs in the data linkage. Only data whose 
combination of matching keys of couples was unique among matched pairs were used, 
and those data were only a small portion of the original data. We dealt with the selection 
bias caused by data linkage by assigning different weights to each matched birth data. 
As another limitation, there is a possibility of incorrect matching between birth data and 
census data, particularly if individuals or parents changed municipalities during the study 
period. For example, if parents who gave birth moved to another municipality during this 
period, the birth data might be erroneously matched with different individuals in the census. 
Additionally, the study lacked information on income data, and it would be meaningful to 
incorporate this aspect in future studies.

CONCLUSIONS

We investigated the association between parental employment statuses and adverse birth 
outcomes using national data in Japan. The regression analysis revealed that the risks of 
preterm birth for non-regular workers were higher than those for regular workers, both in 
mothers and fathers. Additionally, the risk of TLBW for non-regular workers was higher than 
that for regular workers in fathers. Our findings indicated that non-regular workers faced 
a higher risk of certain adverse birth outcomes compared to regular workers, particularly 
among mothers.
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