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Abstract
Introduction
In 2021, the Japanese Ministry of Health, Labour and Welfare (JMHLW) revised the standard optimal
gestational weight gain (GWG) to reduce the incidence of low-birth-weight infants (LBWI) in Japan. In this
study, we examined whether maternal GWG increased and LBWI decreased after the revision.

Materials and methods
We reviewed the obstetric records of singleton pregnant Japanese women who delivered at our institute at
≥37 weeks’ gestation in 2020 (before revision) and 2022 (after revision).

Results
The maternal GWG was significantly increased after the revision of the JMHLW guideline; however, the
expected decrease in the incidence of LBWI was not achieved.

Conclusion
The maternal GWG met the new criteria in the revised guidelines and did not appear to contribute to the
reduced incidence of LBWI.

Categories: Obstetrics/Gynecology
Keywords: low-birth-weight infants, japan, body mass index, pregnant women, gestational weight gain

Introduction
Poor maternal gestational weight gain (GWG) during pregnancy has been reported to be associated with a
higher frequency of small-for-gestational-age infants [1-3]. Although Japan had been one of the few
developed countries with an increased incidence of low-birth-weight infants (LBWI), the recommended
GWG for Japanese women was smaller than those in Western countries until 2020 [4-6]. For example, in the
Japanese Ministry of Health, Labour and Welfare (JMHLW) guideline, optimal ranges of GWG in underweight

(BMI; kg/m2, BMI: <18.5) and normal women (BMI: 18.5-24.9) had been suggested as 9-12 kg and 7-12 kg,
respectively [7]. In addition, in the Japan Society for the Study of Obesity (JASSO) guideline, optimal ranges
of GWG in overweight (BMI: 25.0-29.9) and obese women (BMI ≥30) had been suggested as ≤7 kg and ≤5 kg,
respectively [8].

Based on some recent reports highlighting the trend as a serious problem, in 2021 the JMHLW revised the
optimal GWG standard [9-13]. With the revision, the optimal ranges of GWG in underweight, normal,
overweight, and obese women were changed to 12-15 kg, 10-13 kg, 7-10 kg, and ≤5 kg, respectively [10,14].
However, it is still unclear whether the number of LBWI has decreased since the revision. At our institute, we
have distributed a leaflet with graphs of optimal GWG standards for each period to all pregnant women
during their first prenatal health consultation. Therefore, in the current study, we examined
whether maternal GWG increased and LBWI decreased after the revision.

Materials And Methods
The protocol for this study was approved by the Ethics Committee of the Japanese Red Cross Katsushika
Maternity Hospital�(K2023-17). Informed consent concerning the analysis of anonymously processed
information from a retrospective database was obtained from all subjects.

We reviewed the obstetric records of all singleton pregnant Japanese women who delivered at our institute
(one of the major perinatal centers in Tokyo, Japan) at ≥37 weeks’ gestation in 2020 (before revision) and
2022 (after revision).

As characteristics of the pregnant women, we examined maternal age at delivery, primiparous rate, maternal
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height, body weight, and BMI at pre-pregnancy. The pregnant women were categorized by their physique at
pre-pregnancy. Their average GWG was calculated for each physique and compared to the GWGs and the
GWG-related obstetric outcomes between the two groups in 2020 and 2022. The main obstetric outcomes
were hypertensive disorders, gestational diabetes mellitus (GDM), the rate of cesarean delivery, the
incidence of postpartum hemorrhage ≥1,000 mL, neonatal birth weight, the incidence of LBWI, and the
incidence of neonatal asphyxia. Gestational age was calculated using the ultrasonographic findings at nine
to 11 weeks gestation. GDM was diagnosed when at least one of the following was found: fasting blood
glucose level of ≥92 mg/dL, blood glucose level at one hour of ≥180 mg/dL, and blood glucose level at two
hours ≥153 mg/dL by 75 g oral glucose tolerance test. Low birth weight was defined as a neonatal birth
weight of <2,500 g. Neonatal asphyxia was defined as a neonatal Apgar score at one or five minutes of <7.

Data were expressed as mean ± standard deviation (SD) or number (percentages). Cases and controls were

compared by means of Student’s t-test for continuous variables, and the χ2 or Fisher’s exact test for
categorical variables. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. Differences with
p < 0.05 were considered significant.

Results
We managed 1,487 and 1,492 singleton pregnant Japanese women at our institute at ≥22 weeks gestation in
2020 and 2022, respectively. Of these, 1,330 (89.4%) and 1,364 (91.4%) were delivered at ≥37 weeks gestation
in 2020 and 2022, respectively. Therefore, there was no significant difference in the incidence of preterm
delivery between the two periods (p = 0.07).

Table 1 shows the clinical characteristics of singleton pregnant Japanese women who delivered at our
institute at ≥37 weeks gestation in 2020 and 2022. The average maternal age in 2022 was higher than that in
2020 (p < 0.02); however, there were no significant differences in other variables between the two periods.

Study period (year) 2020 2022 P-value

Total number 1,330 1,364  

Primiparous women 652 (49.0) 670 (49.1) 0.96

Maternal age (y) 31.9 ± 5.4 32.1 ± 5.2 0.02

Gestational age at delivery (w) 39.3 ± 2.0 39.2 ± 1.9 0.06

Maternal height (cm) 158.3 ± 5.5 158.4 ± 5.8 0.27

Maternal weight at pre-pregnancy (kg) 54.2 ± 8.0 54.3 ± 7.9 0.36

TABLE 1: Clinical characteristics of singleton pregnant Japanese women who delivered at our
institute at ≥37 weeks gestation in 2020 and 2022
Data are presented as number (percentage) or mean ± SD.

SD, standard deviation

Table 2 shows the prevalence of the mothers’ physique at pre-pregnancy in singleton pregnant Japanese
women in 2020 and 2022. There were no significant differences in these variables between the two periods
(p = 0.93).
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Study period (year) 2020 2022

Total number 1,330 1,364

Underweight 125 (9.4) 130 (9.5)

Normal 1,038 (78.0) 1,067 (78.2)

Overweight 137 (10.3) 138 (10.1)

Obese 30 (2.3) 29 (2.1)

TABLE 2: The prevalence of the mothers’ physique at pre-pregnancy in singleton pregnant
Japanese women who delivered at our institute at ≥37 weeks gestation in 2020 and 2022
Data are presented as number (percentage).

Table 3 shows the average GWG of the mothers’ physique at pre-pregnancy. The average maternal weight at
delivery in 2022 was heavier than that in 2020 (65.5 ± 9.6 vs. 65.0 ± 9.1 kg, p < 0.01). As shown in Table 3, the
GWGs in 2022 were higher than those in 2020 in the underweight, normal, and overweight women (p < 0.01).

Study period (year) 2020 2022 P-value

Average (kg) 10.8 ± 2.4 11.2 ± 2.8 <0.01

Underweight (kg) 12.0 ± 2.6 12.8 ± 2.4 <0.01

Normal (kg) 10.7 ± 2.5 11.1 ± 2.5 <0.01

Overweight (kg) 6.0 ± 3.0 8.2 ± 2.6 <0.01

Obese (kg) 2.0 ± 2.6 2.5 ± 2.1 0.22

TABLE 3: The average GWG in singleton pregnant Japanese women who delivered at our institute
at ≥37 weeks gestation in 2020 and 2022 of the mothers’ physique at pre-pregnancy
Data are presented as mean ± SD.

GWG, gestational weight gain; SD, standard deviation

Table 4 shows the obstetric outcomes including the incidence of LBWI. The rate of cesarean delivery in 2022
was higher than that in 2020. The average neonatal birth weight in 2022 was statistically lighter than that in
2020, and there was no significant difference in the incidence of LBWI. There were no significant
differences in other variables between the two periods.
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Study period (year) 2020 2022 P-value

Total number 1,330 1,364  

Hypertensive disorders 90 (6.8) 97 (7.1) 0.76

Gestational diabetes 33 (2.5) 31 (2.3) 0.72

Cesarean delivery 452 (34.0) 531 (38.9) <0.01

Neonatal birth weight    

Average (g) 3,041 ± 481 3,029 ± 458 0.03

LBWI 84 (6.3) 87 (6.4) 0.95

Neonatal asphyxia    

Total 18 (1.4) 16 (1.2) 0.67

LBWI only 2 (/84, 2.4) 2 (/87, 2.3) 0.97

TABLE 4: The obstetric outcomes in singleton pregnant Japanese women who delivered at our
institute at ≥37 weeks gestation in 2020 and 2022
Data are presented as number (percentage) or mean ± SD.

LBWI, low-birth-weight infants; SD, standard deviation

Discussion
In this study, the maternal GWG increased significantly after the revision of the JMHLW guideline met the
new optimal GWG criteria for all groups. However, the expected decrease in the incidence of LBWI was not
achieved. Although only one year has passed since the revision of the JMHLW guideline, the effects of
nutritional guidance for Japanese mothers seem to be well recognized. However, the positive impact of the
revised guidelines did not extend to the incidence of LBWI.

It has been suggested that one of the main reasons for the high incidence of LBWI in Japan is the desire of
young women to be thin (low body weight) [15,16]. Young Japanese women equate thinness with beauty;
hence, they eat unreasonably to get slim [17,18]. According to a Japanese government survey, one in five
young Japanese women skipped breakfast, and their intake of protein, vegetables, and calcium was low
[17,18]. The JMHLW guideline was revised with an emphasis on the necessity for the optimal GWG by
pregnant women; however, the optimal GWG may not be necessarily associated with the ideal dietary
patterns and/or nutritional balance [10,14]. The GWG will be just one of the effects of nutritional intake. In
addition, various studies conducted in Japan have shown that there are regional differences in the optimal
amount of GWG, and it was assumed to be due to differences in dietary habits [12,13]. Therefore, pregnant
women should be advised about optimally balanced nutritional diets to help them achieve the ideal GWG.

In this study, the 2022 group had more older women compared with the 2020 group. In addition, the 2022
group had earlier gestational week at deliveries although the differences did not reach statistical
significance. These have been reported to be associated with the increased risk of LBWI [19-22]. This may be
one of the limitations explained later. If the sample size increases, these differences become significant, and
with multivariate analysis, the incidence of LBWI may decrease after the revision of the guideline.

We understand that there are some limitations such as the small sample size of the study mentioned above.
In this study, to examine the incidence of LBWI as a primary outcome, we excluded the cases of preterm
delivery. We confirmed that there was no difference in the incidence of preterm delivery between the two
groups; however, to examine the influence of GWG on obstetric outcomes in detail, the clinical parameters
of preterm delivery may need to be further examined [22]. In Japan, there are regional differences in
nutritional intake as mentioned above. We may also need to consider other factors related to LBWI such as
smoking [3]. In addition, there are various types of obstetric institutes, with half of the deliveries managed in
private clinics, and the pregnant women who give birth at perinatal centers often have some perinatal
serious risk factors [23]. Therefore, the current results observed in our institute may not reflect the trends as
a whole in Japan.

Conclusions
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In conclusion, the maternal GWG increased significantly after the revision of the JMHLW guideline, but the
expected decrease in the incidence of LBWI was not achieved. However, the nutritional guidance for
Japanese mothers appears to have a positive impact on GWG but not on the incidence of LBWI.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Shunji Suzuki

Acquisition, analysis, or interpretation of data:  Shunji Suzuki

Drafting of the manuscript:  Shunji Suzuki

Critical review of the manuscript for important intellectual content:  Shunji Suzuki

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Ethics Committee of
the Japanese Red Cross Katsushika Maternity Hospital issued approval K2023-17. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
This research was conducted as part of the Ministry of Health, Labour and Welfare's comprehensive research
project for the development of healthy future generations.

References
1. Tsukamoto H, Fukuoka H, Koyasu M, Nagai Y, Takimoto H: Risk factors for small for gestational age . Pediatr

Int. 2007, 49:985-90. 10.1111/j.1442-200X.2007.02494.x
2. Watanabe H, Inoue K, Doi M, Matsumoto M, Ogasawara K, Fukuoka H, Nagai Y: Risk factors for term small

for gestational age infants in women with low prepregnancy body mass index. J Obstet Gynaecol Res. 2010,
36:506-12. 10.1111/j.1447-0756.2010.01170.x

3. Akahoshi E, Arima K, Miura K, et al.: Association of maternal pre-pregnancy weight, weight gain during
pregnancy, and smoking with small-for-gestational-age infants in Japan. Early Hum Dev. 2016, 92:33-6.
10.1016/j.earlhumdev.2015.10.022

4. Ministry of Health, Labour and Welfare: National Health and Nutrition Survey (in Japanese) . (2021).
Accessed: November 3, 2023: https://www.mhlw.go.jp/english/database/db-hw/populate/index.html.

5. Global nutrition targets 2025: low birth weight policy brief . (2023). Accessed: November 3, 2023:
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.5.

6. Nishihama Y, Nakayama SF, Tabuchi T: Population attributable fraction of risk factors for low birth weight
in the Japan Environment and Children's Study. Environ Int. 2022, 170:107560.
10.1016/j.envint.2022.107560

7. Ministry of Health, Labour and Welfare: Promotion Council for Healthy Parents and Children 21 (second
edition) (in Japanese). (2015). Accessed: November 3, 2023:
http://rhino3.med.yamanashi.ac.jp/sukoyaka2/english.html.

8. Japan Society for the Study of Obesity: Obesity in Pregnant Women (in Japanese) . JSSO Guideline. 2016, 90-
1.

9. Morisaki N, Nagata C, Jwa SC, Sago H, Saito S, Oken E, Fujiwara T: Pre-pregnancy BMI-specific optimal
gestational weight gain for women in Japan. J Epidemiol. 2017, 27:492-8. 10.1016/j.je.2016.09.013

10. Morisaki N, Piedvache A, Morokuma S, et al.: Gestational weight gain growth charts adapted to Japanese
pregnancies using a Bayesian approach in a longitudinal study: the Japan Environment and Children’s
Study. J Epidemiol. 2023, 33:217-26. 10.2188/jea.JE20210049

11. Enomoto K, Aoki S, Toma R, Fujiwara K, Sakamaki K, Hirahara F: Pregnancy outcomes based on pre-
pregnancy body mass index in Japanese women. PLoS One. 2016, 11:e0157081.
10.1371/journal.pone.0157081

12. Nomura K, Nagashima K, Suzuki S, Itoh H: Application of Japanese guidelines for gestational weight gain to
multiple pregnancy outcomes and its optimal range in 101,336 Japanese women. Sci Rep. 2019, 9:17310.
10.1038/s41598-019-53809-8

13. Suzuki S: Optimal weight gain during pregnancy in Japanese women . J Clin Med Res. 2016, 8:787-92.
10.14740/jocmr2723w

14. Ministry of Health, Labour and Welfare: about meals during pregnancy and postpartum (in Japanese) .

2023 Suzuki et al. Cureus 15(11): e48988. DOI 10.7759/cureus.48988 5 of 6

https://dx.doi.org/10.1111/j.1442-200X.2007.02494.x
https://dx.doi.org/10.1111/j.1442-200X.2007.02494.x
https://dx.doi.org/10.1111/j.1447-0756.2010.01170.x
https://dx.doi.org/10.1111/j.1447-0756.2010.01170.x
https://dx.doi.org/10.1016/j.earlhumdev.2015.10.022
https://dx.doi.org/10.1016/j.earlhumdev.2015.10.022
https://www.mhlw.go.jp/english/database/db-hw/populate/index.html
https://www.mhlw.go.jp/english/database/db-hw/populate/index.html
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.5
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.5
https://dx.doi.org/10.1016/j.envint.2022.107560
https://dx.doi.org/10.1016/j.envint.2022.107560
http://rhino3.med.yamanashi.ac.jp/sukoyaka2/english.html
http://rhino3.med.yamanashi.ac.jp/sukoyaka2/english.html
https://scholar.google.com/scholar?q=intitle:Obesity in Pregnant Women %28in Japanese%29
https://dx.doi.org/10.1016/j.je.2016.09.013
https://dx.doi.org/10.1016/j.je.2016.09.013
https://dx.doi.org/10.2188/jea.JE20210049
https://dx.doi.org/10.2188/jea.JE20210049
https://dx.doi.org/10.1371/journal.pone.0157081
https://dx.doi.org/10.1371/journal.pone.0157081
https://dx.doi.org/10.1038/s41598-019-53809-8
https://dx.doi.org/10.1038/s41598-019-53809-8
https://dx.doi.org/10.14740/jocmr2723w
https://dx.doi.org/10.14740/jocmr2723w
https://www.mhlw.go.jp/seisakunitsuite/bunya/kodomo/kodomo_kosodate/boshi-hoken/ninpu-02.html


(2021). Accessed: November 3, 2023:
https://www.mhlw.go.jp/seisakunitsuite/bunya/kodomo/kodomo_kosodate/boshi-hoken/ninpu-02.html.

15. Normile D: Staying slim during pregnancy carries a price . Science. 2018, 361:440.
10.1126/science.361.6401.440

16. Suzuki S: Current prevalence of and obstetric outcomes in underweight Japanese women . PLoS One. 2019,
14:e0218573. 10.1371/journal.pone.0218573

17. Ministry of Health, Labour and Welfare. Promotion Council for Healthy Parents and Children 21 (second
edition) (in Japanese). (2015). Accessed: November 3, 2023:
http://rhino3.med.yamanashi.ac.jp/sukoyaka2/english.html.

18. Sata F: [Developmental Origins of Health and Disease (DOHaD) and epidemiology] . Nihon Eiseigaku Zasshi.
2016, 71:41-6. 10.1265/jjh.71.41

19. Gaudineau A: [Prevalence, risk factors, maternal and fetal morbidity and mortality of intrauterine growth
restriction and small-for-gestational age]. J Gynecol Obstet Biol Reprod (Paris). 2013, 42:895-910.
10.1016/j.jgyn.2013.09.013

20. Flenady V, Koopmans L, Middleton P, et al.: Major risk factors for stillbirth in high-income countries: a
systematic review and meta-analysis. Lancet. 2011, 377:1331-40. 10.1016/S0140-6736(10)62233-7

21. McCowan L, Horgan RP: Risk factors for small for gestational age infants . Best Pract Res Clin Obstet
Gynaecol. 2009, 23:779-93. 10.1016/j.bpobgyn.2009.06.003

22. Carmichael SL, Abrams B: A critical review of the relationship between gestational weight gain and preterm
delivery. Obstet Gynecol. 1997, 89:865-73. 10.1016/s0029-7844(97)00047-1

23. Suzuki S: Placental abruption associated with cerebral palsy . J Nippon Med Sch. 2022, 89:263-8.
10.1272/jnms.JNMS.2022_89-312

2023 Suzuki et al. Cureus 15(11): e48988. DOI 10.7759/cureus.48988 6 of 6

https://www.mhlw.go.jp/seisakunitsuite/bunya/kodomo/kodomo_kosodate/boshi-hoken/ninpu-02.html
https://dx.doi.org/10.1126/science.361.6401.440
https://dx.doi.org/10.1126/science.361.6401.440
https://dx.doi.org/10.1371/journal.pone.0218573
https://dx.doi.org/10.1371/journal.pone.0218573
http://rhino3.med.yamanashi.ac.jp/sukoyaka2/english.html
http://rhino3.med.yamanashi.ac.jp/sukoyaka2/english.html
https://dx.doi.org/10.1265/jjh.71.41
https://dx.doi.org/10.1265/jjh.71.41
https://dx.doi.org/10.1016/j.jgyn.2013.09.013
https://dx.doi.org/10.1016/j.jgyn.2013.09.013
https://dx.doi.org/10.1016/S0140-6736(10)62233-7
https://dx.doi.org/10.1016/S0140-6736(10)62233-7
https://dx.doi.org/10.1016/j.bpobgyn.2009.06.003
https://dx.doi.org/10.1016/j.bpobgyn.2009.06.003
https://dx.doi.org/10.1016/s0029-7844(97)00047-1
https://dx.doi.org/10.1016/s0029-7844(97)00047-1
https://dx.doi.org/10.1272/jnms.JNMS.2022_89-312
https://dx.doi.org/10.1272/jnms.JNMS.2022_89-312

	Current Status of Maternal Gestational Weight Gain and Obstetric Outcomes in Japan
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Clinical characteristics of singleton pregnant Japanese women who delivered at our institute at ≥37 weeks gestation in 2020 and 2022
	TABLE 2: The prevalence of the mothers’ physique at pre-pregnancy in singleton pregnant Japanese women who delivered at our institute at ≥37 weeks gestation in 2020 and 2022
	TABLE 3: The average GWG in singleton pregnant Japanese women who delivered at our institute at ≥37 weeks gestation in 2020 and 2022 of the mothers’ physique at pre-pregnancy
	TABLE 4: The obstetric outcomes in singleton pregnant Japanese women who delivered at our institute at ≥37 weeks gestation in 2020 and 2022

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


