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Abstract

:

In Japan, maternal and child health (MCH) services were canceled or limited during the COVID-19 pandemic, potentially damaging the mental health of mothers raising young children. This study aimed to examine associations between difficulty in accessing MCH services and various stress responses among such mothers in Japan. An Internet-based questionnaire survey was conducted in November 2022 targeting mothers raising young children who had registered with a Japanese online research company (n = 1032). The questionnaires included items from the Public Health Research Foundation Stress Checklist (Short Form) (PHRF-SCL(SF)), sociodemographic variables, and questions about difficulty accessing MCH services due to COVID-19. Chi-squared tests and multivariate logistic regression analysis were performed. In total, 45.7% of mothers experienced difficulty in accessing MCH services due to COVID-19. Mean PHRF-SCL(SF) scores were 4.9 for anxiety, 7.3 for tiredness, 2.8 for autonomic symptoms, and 5.2 for depression. These scores indicated worse stress responses than the general population and mothers raising young children before the COVID-19 pandemic. Mothers who experienced difficulty in accessing MCH services due to COVID-19 were 1.47–1.53 times more likely to be associated with high stress responses (PHRF-SCL(SF) scores). Given the difficulty mothers faced accessing MCH services due to COVID-19 and the negative impact this had, careful follow-up and support are necessary for mothers affected by the COVID-19 pandemic.
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1. Introduction


Maternal mental health problems have been found to influence children’s psychosocial and emotional development [1,2]. Significant associations have also been reported between maternal mental health and abusive behavior [3]. During the COVID-19 pandemic, many people reported decreased mental health; among pregnant and postpartum mothers, an increase in depressive symptoms was particularly evident [4,5]. In Canada, higher levels of anxiety and depressive symptoms were reported among pregnant women and mothers raising children aged 0 to 8 years [6]. In the UK, mental health was reportedly worse during the pandemic than before it among women and mothers with young children [7]. In China, higher levels of depressive symptoms were reported among pregnant women [8].



In Japan, the Maternal and Child Health (MCH) Law aims to support all children, from infancy to the beginning of elementary school, and their mothers/families through the provision of infant/child health checkups, home visits, childcare consultations, and childcare classes; these services are offered by municipalities [9]. A previous study conducted in Suzuka city (Japan) in 2015 reported that women who frequently used MCH services (including home visits, counseling from a public health nurse, and attending maternal classes) showed significantly lower Edinburgh Postnatal Depression Scale scores than women with lower use of MCH services [10]. However, during the COVID-19 pandemic, the Japanese government declared a national state of emergency and called for voluntary cooperation in refraining from going out and holding events to reduce the spread of infection [11]. Accordingly, MCH services were canceled or limited, leading to difficulty in accessing various support services for mothers raising young children. Studies conducted during the COVID-19 pandemic reported a lack of availability of social resources and parenting support services as well as a decrease in the number of counseling centers [12,13]. Furthermore, changes in circumstances and perceptions during the COVID-19 outbreak were reportedly significantly associated with the development of depressive and anxiety symptoms in mothers with young children [14]. Sociodemographic factors, such as age, economic status, employment status, child characteristics, and social support, have also been reported to influence maternal mental health during the COVID-19 pandemic [6,7,8]. However, no studies so far have reported an association between the difficulty in accessing MCH services and maternal mental health. It is thus important to obtain information to help identify ways to support mothers with young children affected by the COVID-19 pandemic.



To address this question, this study aimed to examine the associations between difficulty in accessing MCH services and various stress responses among mothers raising young children during the COVID-19 pandemic in Japan.




2. Materials and Methods


2.1. Participants and Procedure


An online questionnaire survey was conducted in November 2022. In Japan, the prevalence of COVID-19 varied by region [15]. Thus, in order to consider regional differences, the survey was conducted in four prefectures. Specifically, it targeted mothers raising young children (1–3 years old) living in Okinawa, Kagoshima, Fukuoka, or Tokyo who had registered with a Japanese online research company (Macromill, Inc., Minato, Tokyo). Since the number of registrants in Okinawa was the lowest among the four prefectures, the sample size for the other prefectures was based on the number of registrants there.




2.2. Measurements


The outcome variables in this study were mothers’ stress responses, which were measured using the Public Health Research Foundation Stress Checklist (Short Form) (PHRF-SCL(SF)) [16]. The PHRF-SCL(SF) consists of four subscales: anxiety, tiredness, autonomic symptoms, and depression. Each subscale consists of 6 items (24 items in total). Responses are rated on a 3-point Likert scale (0 = “Never”, 1 = “Sometimes”, and 2 = “Often”), giving total scores from 0 to 12 points for each subscale. In the analysis, scores were divided into two groups based on median values.



Other variables included the mothers’ age (age was categorized into 20–29, 30–39, and 40–49 years), working status (full-time, part-time, not working/maternity leave, or other), difficulty in accessing MCH services due to COVID-19 (yes/no), and residential area (the four prefectures). The questionnaire also asked a subjective question about economic status, i.e., whether respondents feel financially secure. Responses are rated on a 4-point Likert scale (1 = “I don’t feel”, 2 = “Somewhat I don’t feel”, 3 = “Somewhat I feel”, and 4 = “I feel”) and, subsequently, those who rated 1 or 2 were categorized into the low group and those who rated 3 or 4 were categorized into the high group in the analysis. Finally, mothers were asked about the difficulty of raising children; this was measured using the sub-items of the Child Care Stressor Scale created by Yoshinaga [17]. The scale consists of five items, including “crying often and being difficult to soothe”, “having tantrums”, “easily changing his/her mood”, “grumbling when left alone”, and “following his/her parents around and wanting to be held by them.” Responses are rated on a 4-point Likert scale (1 = “Almost never”, 2 = “Somewhat never”, 3 = “Somewhat often”, and 4 = “Always”), and total scores range from 5 to 20. In the analysis, this variable is categorized into two groups based on median values. As mentioned above, participants were from the four prefectures of Okinawa, Tokyo, Fukuoka, and Kagoshima. Okinawa is located in the southwest of Japan; it had the highest infection rate per population (407.0 per 1000) among all 47 prefectures in Japan [13]. Tokyo, the capital of Japan, had the second-highest rate of COVID-19 infection (324.7/1000 [15]). Fukuoka, a major city in the Kyushu–Okinawa region, had the fifth-highest COVID-19 infection rate [15]. Kagoshima is a neighboring prefecture to Okinawa; it had the 10th highest COVID-19 infection rate [15].



Regarding the utilization of and satisfaction with MCH services, the following five service items were selected: infant/child health checkups, home visits by public health nurses/midwives, child-rearing classes, childcare consultation, and ICT services (apps/social media) provided by the government. Mothers evaluated their satisfaction with MCH services on a three-point scale (1 = “satisfied”, 2 = ”neutral”, and 3 = ”dissatisfied”). Those who said they were dissatisfied with MCH services were asked why. Additionally, mothers who had difficulties accessing MCH services due to the COVID-19 pandemic were asked to provide the details of their experiences.




2.3. Data Analysis


The Chi-squared test was performed to examine bivariate associations between stress responses (PHRF-SCL(SF) scores) and the other factors. Multivariate logistic regression analysis was performed to calculate adjusted odds ratios (ORs) and 95% CIs using PHRF-SCL(SF) scores as the dependent variables; difficulty in accessing MCH services due to COVID-19 as the independent variable; and age, working status, economic status, difficulty in raising children, and prefecture as the adjusted variables. SPSS version 26 was used for this analysis. Statistical significance was set as p < 0.05.




2.4. Ethics


Ethical approval was obtained from the University of the Ryukyus (approval number: 22-2024-01-00-00).





3. Results


3.1. Characteristics of the Participants


In total, 1032 mothers participated in the survey (258 from each prefecture) (Figure 1). Table 1 shows their characteristics. Regarding age, 67% were aged between 30 and 39 years. In total, 45.7% reported that they had difficulty accessing MCH services due to COVID-19.




3.2. Stress Responses of Mothers (Prevalence of PHRF-SCL(SF) Scores)


The Cronbach’s alpha values for the PHRF-SCL(SF) scores were 0.85 for anxiety, 0.85 for tiredness, 0.80 for autonomic symptoms, and 0.81 for depression. Mean scores (standard deviation and median) were as follows: anxiety = 4.9 (±6.0, 5), tiredness = 7.3 (±6.0, 7), autonomic symptoms = 2.8 (±1.0, 2), and depression = 5.2 (±5.0, 5).




3.3. Utilization and Satisfaction with and Difficulty Accessing MCH Services during the COVID-19 Pandemic


Table 2 presents the utilization of MCH services. Three-quarters of respondents utilized infant/child health checkups, while 46.5% utilized home visits by public health nurses/midwives.



Table 3 presents the satisfaction with MCH services. Fewer than 10% of mothers were satisfied with all forms of MCH services. Regarding dissatisfaction, approximately 30% of the mothers were dissatisfied with home visits, childcare classes, and childcare consultations.



Table 4 presents the main reasons for dissatisfaction with MCH services. These included COVID-19-related reasons, lack of expertise, inappropriate management, lack of explanation, and so on.



Those who had experienced difficulties in accessing MCH services due to the COVID-19 pandemic were asked to provide details of their experiences. The main answers are presented in Table 5. The most common problems were the cancellation of services and the closure of facilities. The next most common problem was restrictions on access to services, including limits on the number of people, time, and frequency.




3.4. Bivariate Associations between Stress Responses (PHRF-SCL(SF) Scores) and Other Variables


The results of the chi-squared test showed that all stress responses (PHRF-SCL(SF) scores) were associated with economic status, difficulty in raising children, and difficulty in accessing MCH services due to COVID-19 (Table 6).




3.5. Multivariate Associations of Stress Responses (PHRF-SCL(SF) Scores) with Difficulty Accessing MCH Services Due to COVID-19


The multivariate logistic regression analysis showed that mothers experiencing difficulty in accessing MCH services due to COVID-19 were 1.47–1.53 times more likely to be associated with high stress responses (PHRF-SCL(SF) scores) (Table 7).





4. Discussion


In this study, the mean PHRF-SCL(SF) scores were higher than those of studies conducted before the COVID-19 pandemic in the general population (3.2 for anxiety, 4.7 for tiredness, 2.2 for autonomic symptoms, and 3.7 for depression) and in mothers raising young children (3.5 for anxiety, 6.0 for tiredness, 1.4 for autonomic symptoms, and 3.3 for depression) [16,18]. Before the pandemic, only tiredness was more than 1 point higher in mothers raising young children than in the general population. In a previous study, many mothers with young children reported tiredness, including symptoms of back pain (71%) and stiff shoulders (57%) [19]. The incidence of low back pain was high among mothers with young children due to an increase in the child’s body weight. In the present study, it exceeded the percentage among mothers raising young children before the COVID-19 pandemic by more than one point. One reason for back pain and stiff shoulders during the child-rearing period could be child-rearing burdens, such as movements to support the infant’s/child’s weight. A previous study reported that mothers with physical symptoms who received support and became aware of their conditions during child-rearing consultations became mentally calmer when their physical symptoms were reduced their relationship with their children experienced a positive change [20]. Therefore, providing information and support to help prevent pain and reduce physical symptoms in mothers during childcare may be necessary. This may encompass information on stretching, muscle strengthening, and movement (such as how to hold the baby/child and how to breastfeed) during infant/child health checkups or consultations.



According to our results, 45.6% of respondents experienced difficulty in accessing MCH services due to COVID-19, and utilization and satisfaction with MCH services were lower than in previous research and the national average [21,22]. Multivariate logistic regression analysis showed that mothers experiencing difficulty in accessing MCH services due to COVID-19 were significantly associated with high stress responses (PHRF-SCL(SF) scores). These results support previous studies showing that MCH services have a positive association with maternal mental health status [10,23,24]. Mothers raising young children have many anxieties, face a significant burden due to childcare, and often have feelings of loneliness. MCH services play an important role in helping mothers mitigate the impact of these issues. Important features of these services include checking on their children’s growth and development at infant/child health checkups, consulting with professionals during childcare consultations and home visits, learning about childcare, and meeting other mothers at childcare classes. Studies in other countries have also reported experiencing barriers to accessing health services due to the COVID-19 pandemic [25]. Almost half of adults reported difficulties in accessing health services during the previous year in Poland [26]. About half of the respondents had experienced challenges in accessing maternal and child health services since the COVID-19 pandemic, and close to a third could not access services due to the lockdown in Nigeria [27]. Users of under-5 child clinics and new family planning decreased during the first 6 months of the outbreak compared to the same period the previous year in Ethiopia [28]. The most common barriers were long waiting times and temporary closure of health facilities in Poland, while fear of disease transmission, economic hardship, and transport service disruptions and restrictions were barriers to service utilization during the COVID-19 outbreak in Ethiopia [26,28]. During the COVID-19 pandemic, mothers struggled to access services when they wanted to and were unable to have social interactions with other mothers because of the cancellation or limitation of MCH services. Various restrictions were necessary during the COVID-19 pandemic to control the spread of infection. However, this study suggests that these difficult situations increased stress responses among mothers raising young children. Therefore, more careful follow-ups and support are necessary for mothers affected by the COVID-19 pandemic. In particular, people providing support services need to understand that mothers raising young children during the COVID-19 pandemic were dissatisfied with MCH services; therefore, greater attentiveness is needed.



This study has the following limitations. First, because it was cross-sectional, we were unable to identify causal relationships between the variables. Second, the mothers’ stress responses were measured via self-assessment questionnaires. Furthermore, as previous studies did not indicate a cutoff point for the stress response scale used in this study, the median was used in the analysis. This may have increased the risk of evaluation bias and potentially impacted the responses due to recall/social desirability biases. Third, we could not obtain parental couples’ and fathers’ socio-demographic characteristics due to the limited number of questions; thus, additional data collection and analysis are needed in future studies. Fourth, since the respondents only included mothers registered with the survey company, the results may not be generalizable to all mothers. Nonetheless, this study is valuable in showing the associations between stress responses and difficulty in accessing MCH services among mothers raising young children during the COVID-19 pandemic.




5. Conclusions


Approximately half of the mothers experienced difficulty in accessing MCH services due to COVID-19, and these mothers were significantly more likely to show anxiety, tiredness, autonomic symptoms, and depression. During the COVID-19 pandemic, mothers struggled to access services when they wanted to and found it difficult to obtain social contact with other mothers due to the cancellation or limitation of MCH services. These difficulties appeared to increase their stress responses. Therefore, more careful and targeted follow-ups and support are necessary for mothers affected by the COVID-19 pandemic.







Author Contributions


Conceptualization, N.T., C.H., M.T. and Y.T.; formal analysis, N.T.; funding acquisition, N.T.; investigation, N.T., C.H., M.T. and Y.T.; methodology, N.T., C.H., M.T. and Y.T., writing—original draft, N.T.; writing—review and editing, N.T., C.H., M.T. and Y.T. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by JSPS Grant-in-Aid for Scientific Research, grant number JP21K10998.




Institutional Review Board Statement


Ethical approval was obtained from the University of the Ryukyus (approval number: 22-2024-01-00-00).




Informed Consent Statement


The survey purpose and privacy protection were explained to the participants through the request letter. The participants provided consent by selecting “Yes” in the response box available at the beginning of the web survey form.




Data Availability Statement


The data presented in this study are available from the corresponding author upon request. The data are not publicly available due to ethical restrictions.




Public Involvement Statement


There was no public involvement in any aspect of this research.




Guidelines and Standards Statement


This manuscript adheres to STROBE guidelines for observational studies.




Acknowledgments


We would like to express our deepest gratitude to everyone who contributed to this study.




Conflicts of Interest


The authors declare no conflicts of interest. The funder had no role in the design of the study; in the collection, analysis, or interpretation of the data; in the writing of the manuscript; or in the decision to publish the results.




References


	



National Research Council; Institute of Medicine; Committee on Depression, Parenting Practices, and the Healthy Development of Children. Depression in Parents, Parenting, and Children: Opportunities to Improve Identification, Treatment, and Prevention; Sim, L.J., England, M.J., Eds.; The National Academies Press: Washington, DC, USA, 2009; pp. 119–181.

	



Slomian, J.; Honvo, G.; Emonts, P.; Reginster, J.Y.; Bruyère, O. Consequences of maternal postpartum depression: A systematic review of maternal and infant outcomes. Womens Health 2019, 15, 1745506519844044. [Google Scholar] [CrossRef]

	



Taguchi, R.-H.; Kawahara, H.-T.; Nishi, R.; Sueda, A. A validity investigation of the abusive Maternal Behavior Index: Relevance of the Abusive Maternal Behavior score to the socioeconomic conditions and the feelings about child-rearing. Kyoritsu J. Nurs. 2014, 1, 1–8. [Google Scholar]

	



Talevi, D.; Socci, V.; Carai, M.; Carnaghi, G.; Faleri, S.; Trebbi, E.; di Bernardo, A.; Capelli, F.; Pacitti, F. Mental health outcomes of the COVID-19 pandemic. Riv. Psichiatr. 2020, 55, 137–144. [Google Scholar] [CrossRef]

	



Torales, J.; O’Higgins, M.; Castaldelli-Maia, J.M.; Ventriglio, A. The outbreak of COVID-19 coronavirus and its impact on global mental health. Int. J. Soc. Psychiatry 2020, 66, 317–320. [Google Scholar] [CrossRef]

	



Cameron, E.E.; Joyce, K.M.; Delaquis, C.P.; Reynolds, K.; Protudjer, J.L.P.; Roos, L.E. Maternal psychological distress & mental health service use during the COVID-19 pandemic. J. Affect. Disord. 2020, 276, 765–774. [Google Scholar] [CrossRef]

	



Pierce, M.; Hope, H.; Ford, T.; Hatch, S.; Hotopf, M.; John, A.; Kontopantelis, E.; Webb, R.; Wessely, S.; McManus, S.; et al. Mental Health before and during the COVID-19 Pandemic: A Longitudinal Probability Sample Survey of the UK Population. Lancet Psychiatry 2020, 7, 883–892. [Google Scholar] [CrossRef]

	



Wu, Y.; Zhang, C.; Liu, H.; Duan, C.; Li, C.; Fan, J.; Li, H.; Chen, L.; Xu, H.; Li, X.; et al. Perinatal depressive and anxiety symptoms of pregnant women during the coronavirus disease 2019 outbreak in China. Am. J. Obstet. Gynecol. 2020, 223, 240.e1–240.e9. [Google Scholar] [CrossRef] [PubMed]

	



Ministry of Health, Labour and Welfare. Low, Maternal and Child Heath. Available online: https://elaws.e-gov.go.jp/document?lawid=340AC0000000141 (accessed on 27 October 2023).

	



Tachibana, Y.; Koizumi, N.; Akanuma, C.; Tarui, H.; Ishii, E.; Hoshina, T.; Suzuki, A.; Asano, A.; Sekino, S.; Ito, H. Integrated mental health care in a multidisciplinary maternal and child health service in the community: The findings from the Suzaka trial. BMC Pregnancy Childbirth 2019, 19, 58. [Google Scholar] [CrossRef] [PubMed]

	



Ministry of Health, Labour and Welfare. Basic Policies for Novel Coronavirus Disease Control by the Government of Japan (Summary). Available online: https://www.mhlw.go.jp/content/10900000/000624436.pdf (accessed on 27 October 2023).

	



Maruyama, M.; Wang, X.; Takahashi, Y.; Ikeuti, S.; Okamoto, R.; Omote, S. Actual situations and factors related to feelings about child rearing for mothers with infants following the spread of COVID-19—Focus on living environment and mental health. J. Jpn. Acad. Nurs. Sci. 2022, 42, 632–641. [Google Scholar] [CrossRef]

	



Ishikawa, K.; Aono, M.; Kimura, R.; Ogiri, N.; Sato, K. Changes in the Life and Physical and Mental Condition of Child-Rearing Mothers Due to an Epidemic of New Coronavirus Infection. Dento Iryokango Renkei Kenkyu 2022, 3, 43–51. Available online: https://www.jstage.jst.go.jp/article/jstn/3/2/3_43/_pdf/-char/ja (accessed on 9 January 2024).

	



Kimura, M.; Kimura, K.; Ojima, T. Relationships between changes due to COVID-19 pandemic and the depressive and anxiety symptoms among mothers of infants and/or preschoolers: A prospective follow-up study from pre-COVID-19 Japan. BMJ Open 2021, 11, e044826. [Google Scholar] [CrossRef] [PubMed]

	



Ministry of Health, Labour and Welfare. Number of New Coronavirus-Positive Cases and PCR Tests (by Prefecture). Available online: https://www.mhlw.go.jp/content/10906000/001094070.pdf (accessed on 27 October 2023).

	



Imazu, Y.; Matsuno, T.; Murakami, M.; Hayashi, Y.; Sugiyama, T. A study of the construct validity of the public health research foundation stress checklist (short form): The relationship between stress response and Egograms (SGE) in patients visiting the department of psychosomatic medicine. Jpn. J. Psychosom. Med. 2006, 56, 263–270. [Google Scholar]

	



Yohinaga, S.; Manabe, E.; Seto, M.; Agari, I. Development a scale for childcare stressors. Jpn. J. Matern. Health 2006, 47, 386–395. [Google Scholar]

	



Toyama, N.; Tokashiki, Y.; Hokama, C.; Toyama, Y. Relationship between Partner’s sharing of childcare and stress responses of mothers raising 3-year-old children in Okinawa. In Proceedings of the 2023 FY Annual Meeting of the Okinawa Society of Child Health, Okinawa, Japan, 12–13 May 2023. [Google Scholar]

	



Nagami, M. Physical symptoms in women after childbirth—Questionnaire survey to women with children under the age of three. J. Jpn. Acad. Health Sci. 2019, 22, 16–21. [Google Scholar]

	



Kano, M.; Higashi, Y. Support for mothers experiencing childrearing difficulties and physical symptoms―From the field of childrearing consultations. Jpn. J. Psychosom. Med. 2019, 59, 345–352. [Google Scholar]

	



Ministry of Health, Labour and Welfare. Summary of Reports on Community Health and Health Promotion Programs in FY2021. Available online: https://www.mhlw.go.jp/toukei/saikin/hw/c-hoken/21/dl/R03gaikyo.pdf (accessed on 27 September 2023).

	



Kyoto City, Summary Reports on Survey of Attitudes toward Maternal and Child Health in Kyoto City. Available online: https://www.city.kyoto.lg.jp/hagukumi/cmsfiles/contents/0000267/267865/boshihoken.pdf (accessed on 27 September 2023).

	



Rahman, A.; Malik, A.; Sikander, S.; Roberts, C.; Creed, F. Cognitive behaviour therapy-based intervention by community health workers for mothers with depression and their infants in rural Pakistan: A cluster-randomised controlled trial. Lancet 2008, 372, 902–909. [Google Scholar] [CrossRef]

	



Baker-Henningham, H.; Powell, C.; Walker, S.; Grantham-McGregor, S. The effect of early stimulation on maternal depression: A cluster randomised controlled trial. Arch. Dis. Child. 2005, 90, 1230–1234. [Google Scholar] [CrossRef]

	



Tuczyńska, M.; Matthews-Kozanecka, M.; Baum, E. Accessibility to Non-COVID Health Services in the World During the COVID-19 Pandemic: Review. Front. Public Health 2021, 9, 760795. [Google Scholar] [CrossRef]

	



Mularczyk-Tomczewska, P.; Zarnowski, A.; Gujski, M.; Jankowski, M.; Bojar, I.; Wdowiak, A.; Krakowiak, J. Barriers to accessing health services during the COVID-19 pandemic in Poland: A nationwide cross-sectional survey among 109,928 adults in Poland. J. Front. Public Health 2022, 10, 986996. [Google Scholar] [CrossRef] [PubMed]

	



Balogun, M.; Banke-Thomas, A.; Sekoni, A.; Boateng, G.O.; Yesufu, V.; Wright, O.; Ubani, O.; Abayomi, A.; Afolabi, B.B.; Ogunsola, F. Challenges in access and satisfaction with reproductive, maternal, newborn and child health services in Nigeria during the COVID-19 pandemic: A cross-sectional survey. PLoS ONE 2021, 16, e0251382. [Google Scholar] [CrossRef] [PubMed]

	



Bekele, C.; Bekele, D.; Hunegnaw, B.M.; Van Wickle, K.; Gebremeskel, F.A.; Korte, M.; Tedijanto, C.; Taddesse, L.; Chan, G.J. Impact of the COVID-19 pandemic on utilisation of facility-based essential maternal and child health services from March to August 2020 compared with pre-pandemic March–August 2019: A mixed-methods study in North Shewa Zone, Ethiopia. BMJ Open 2022, 12, e059408. [Google Scholar] [CrossRef] [PubMed]








[image: Nursrep 14 00039 g001] 





Figure 1. Flow chart of the study participants. 
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Table 1. Characteristics of the participants (n = 1032).






Table 1. Characteristics of the participants (n = 1032).





	

	

	
n

	
(%)






	
Age (years)

	

	

	




	

	
20–29

	
214

	
(20.7)




	

	
30–39

	
691

	
(67.0)




	

	
≥40

	
127

	
(12.3)




	
Working status

	

	

	




	

	
Full-time

	
250

	
(24.2)




	

	
Part-time

	
223

	
(21.6)




	

	
Not working/

maternity leave

	
543

	
(52.6)




	

	
Other

	
16

	
(1.6)




	
Economic status

	

	

	




	

	
High

	
299

	
(29.0)




	

	
Low

	
733

	
(71.0)




	
Difficulty in raising children

	

	

	




	

	
High

	
426

	
(41.3)




	
Low

	
606

	
(58.7)




	
Difficulty in accessing MCH services due to COVID-19

	




	

	
Yes

	
472

	
(45.7)




	
No

	
560

	
(54.3)











 





Table 2. Utilization of MCH services (n = 1032).
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	Type of MCH Services
	n
	(%)





	Infant/child health checkups
	770
	(74.6)



	Home visits by public health nurses/midwives
	480
	(46.5)



	Childcare classes
	253
	(24.5)



	Childcare consultations
	247
	(23.9)



	Government ICT services
	92
	(8.9)










 





Table 3. Satisfaction with MCH services.
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Satisfied

	
Neutral

	
Dissatisfied

	
Total






	
Type of MCH service

	
n

	
(%)

	
n

	
(%)

	
n

	
(%)

	
n




	
Infant/child health checkups

	
44

	
(5.7)

	
580

	
(75.3)

	
146

	
(19.0)

	
770




	
Home visits by public health nurses/midwives

	
15

	
(3.1)

	
306

	
(63.8)

	
159

	
(33.1)

	
480




	
Childcare classes

	
6

	
(2.4)

	
170

	
(67.2)

	
77

	
(30.4)

	
253




	
Childcare consultations

	
17

	
(6.9)

	
159

	
(64.4)

	
71

	
(28.7)

	
247




	
Government ICT services

	
6

	
(6.5)

	
68

	
(73.9)

	
18

	
(19.6)

	
92











 





Table 4. Main reasons for dissatisfaction with MCH services.
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	Type of MCH Service
	Main Reasons





	Infant/child health checkups
	COVID-19-related (simplification of services, lack of infection control, time limitations, and requesting young children to wear masks), lack of expertise, and inappropriate management (long waiting times, lack of explanation, and consideration)



	Home visits by public health nurses/midwives
	Lack of expertise, lack of explanation, and feeling of being a burden



	Childcare classes
	Unmet expectations, impracticality, and no time to talk



	Childcare consultation
	Lack of resolution, unresponsiveness, inability to have discussions, and unpleasant experience



	SNS/Application information from the government
	Lack of expertise, insufficient information, unable to obtain necessary information, and termination of service without handover of previous records










 





Table 5. Difficulty in accessing MCH services due to COVID-19 (n = 472).
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	n
	(%)





	Cancellation of services and closure of facilities
	73
	(15.5)



	Restrictions on access to services (limits on the number of people, time, and frequency)
	72
	(15.3)



	Introduction of reservation system for services
	54
	(11.4)



	Reduction in or simplification of services
	28
	(5.9)



	Postponement of services
	16
	(3.4)



	Concerns about infection
	64
	(13.6)



	Limits on going out and infection-prevention measures
	58
	(12.3)










 





Table 6. Associations between stress responses (PHRF-SCL(SF) scores) and other variables (n = 1032).
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Anxiety

	
Tiredness

	
Autonomic Symptoms

	
Depression




	
Low

	
(466)

	
High

	
(566)

	

	
Low

	
(425)

	
High

	
(607)

	

	
Low

	
(423)

	
High

	
(609)

	

	
Low

	
(417)

	
High

	
(615)

	




	
n

	
(%)

	
n

	
(%)

	
p

	
n

	
(%)

	
n

	
(%)

	
p

	
n

	
(%)

	
n

	
(%)

	
p

	
n

	
(%)

	
n

	
(%)

	
p






	
Age (years)




	
20–29

	
83

	
(17.8)

	
131

	
(23.1)

	
0.01

	
96

	
(22.6)

	
118

	
(19.4)

	
0.46

	
80

	
(18.9)

	
134

	
(22.0)

	
0.40

	
71

	
(17.0)

	
143

	
(23.3)

	
<0.01




	
30–39

	
313

	
(67.2)

	
378

	
(66.8)

	

	
277

	
(65.2)

	
414

	
(68.2)

	

	
293

	
(69.3)

	
398

	
(65.4)

	

	
282

	
(67.6)

	
409

	
(66.5)

	




	
≥40

	
70

	
(15.0)

	
57

	
(10.1)

	

	
52

	
(12.2)

	
75

	
(12.4)

	

	
50

	
(11.8)

	
77

	
(12.6)

	

	
64

	
(15.3)

	
63

	
(10.2)

	




	
Working status




	
Full-time

	
116

	
(24.9)

	
134

	
(23.7)

	
0.34

	
107

	
(25.2)

	
143

	
(23.6)

	
0.86

	
100

	
(23.6)

	
150

	
(24.6)

	
0.65

	
97

	
(23.3)

	
153

	
(24.9)

	
0.61




	
Part-time

	
96

	
(20.6)

	
127

	
(22.4)

	

	
87

	
(20.5)

	
136

	
(22.4)

	

	
85

	
(20.1)

	
138

	
(22.7)

	

	
85

	
(20.4)

	
138

	
(22.4)

	




	
Not working/

Maternity leave

	
250

	
(53.6)

	
293

	
(51.8)

	

	
224

	
(52.7)

	
319

	
(52.6)

	

	
232

	
(54.8)

	
311

	
(51.1)

	

	
227

	
(54.4)

	
316

	
(51.4)

	




	
Others

	
4

	
(0.9)

	
12

	
(2.1)

	

	
7

	
(1.6)

	
9

	
(1.5)

	

	
6

	
(1.4)

	
10

	
(1.6)

	

	
8

	
(1.9)

	
8

	
(1.3)

	




	
Economic status




	
High

	
177

	
(38.0)

	
122

	
(21.6)

	
<0.01

	
163

	
(38.4)

	
136

	
(22.4)

	
<0.01

	
154

	
(36.4)

	
145

	
(23.8)

	
<0.01

	
170

	
(40.8)

	
129

	
(21.0)

	
<0.01




	
Low

	
289

	
(62.0)

	
444

	
(78.4)

	

	
262

	
(61.6)

	
471

	
(77.6)

	

	
269

	
(63.6)

	
464

	
(76.2)

	

	
247

	
(59.2)

	
486

	
(79.0)

	




	
Difficulty in raising children

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
High

	
221

	
(47.4)

	
385

	
(68.0)

	
<0.01

	
190

	
(44.7)

	
416

	
(68.5)

	
<0.01

	
211

	
(49.9)

	
395

	
(64.9)

	
<0.01

	
182

	
(43.6)

	
424

	
(68.9)

	
<0.01




	
Low

	
245

	
(52.6)

	
181

	
(32.0)

	

	
235

	
(55.3)

	
191

	
(31.5)

	

	
212

	
(50.1)

	
214

	
(35.1)

	

	
235

	
(56.4)

	
191

	
(31.1)

	




	
Difficulty in accessing MCH services due to COVID-19




	
Yes

	
181

	
(38.8)

	
291

	
(51.4)

	
<0.01

	
164

	
(38.6)

	
308

	
(50.7)

	
<0.01

	
165

	
(39.0)

	
307

	
(50.4)

	
<0.01

	
161

	
(38.6)

	
311

	
(50.6)

	
<0.01




	
No

	
285

	
(61.2)

	
275

	
(48.6)

	

	
261

	
(61.4)

	
299

	
(49.3)

	

	
258

	
(61.0)

	
302

	
(49.6)

	

	
256

	
(61.4)

	
304

	
(49.4)

	




	
Prefecture

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Okinawa

	
108

	
(23.2)

	
150

	
(26.5)

	
0.54

	
101

	
(23.8)

	
157

	
(25.9)

	
0.15

	
85

	
(20.1)

	
173

	
(28.4)

	
0.02

	
104

	
(24.9)

	
154

	
(25.0)

	
0.11




	
Kagoshima

	
115

	
(24.7)

	
143

	
(25.3)

	

	
110

	
(25.9)

	
148

	
(24.4)

	

	
119

	
(28.1)

	
139

	
(22.8)

	

	
102

	
(24.5)

	
156

	
(25.4)

	




	
Fukuoka

	
119

	
(25.5)

	
139

	
(24.6)

	

	
95

	
(22.4)

	
163

	
(26.9)

	

	
110

	
(26.0)

	
148

	
(24.3)

	

	
92

	
(22.1)

	
166

	
(27.0)

	




	
Tokyo

	
124

	
(26.6)

	
134

	
(23.7)

	

	
119

	
(28.0)

	
139

	
(22.9)

	

	
109

	
(25.8)

	
149

	
(24.5)

	

	
119

	
(28.5)

	
139

	
(22.6)

	











 





Table 7. Multivariate analysis linking stress responses (PHRF-SCL(SF) scores) with difficulty accessing MCH services due to COVID-19 (n = 1032).
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Anxiety

	
Tiredness

	
Autonomic Symptoms

	
Depression




	

	
AOR

	
95% CI

	
AOR

	
95% CI

	
AOR

	
95% CI

	
AOR

	
95% CI






	
Difficulty in accessing MCH services due to COVID-19

	
No

	
1.00

	

	
1.00

	

	
1.00

	

	
1.00

	




	
Yes

	
1.53

	
1.18–1.98

	
1.47

	
1.13–1.91

	
1.47

	
1.14–1.91

	
1.50

	
1.14–1.96








AOR: adjusted odds ratio, 95% CI: 95% confidence