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1  |  INTRODUC TION

Postpartum social problems, such as postpartum depression (PPD) 
and bonding disorders, are important risk factors for child maltreat-
ment, a global social issue that needs to be addressed.1 The prev-
alence of PPD can be as high as 15% in high- income countries,2 
although the prevalence rates vary among studies. It is also well- 
known that PPD has negative effects on child development.3 In 

addition to child maltreatment, PPD is also related to maternal sui-
cide during the postpartum period.4 Another important risk factor 
for child maltreatment to note is mother- infant bonding disorder, ac-
cording to Bowlby's attachment theory.5 Maternal poor attachment 
behaviors, i.e. bonding disorders, have been associated with child 
abuse and infanticide.6

As mothers who have PPD and bonding disorders are considered 
as having a social problem, this can be modified by social support. 
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Abstract
Objective: To develop and validate the Social Life Impact for Mother (SLIM) scale to 
identify mothers in Japan who need social support postpartum.
Methods: Hospital- based prospective study was implemented nationwide in Japan. 
A total of 7462 pregnant women completed the SLIM scale in their first trimester, 
and postpartum social problems (postpartum depression and bonding disorders) were 
assessed at 1 month after delivery (N = 5768, follow- up rate 77.3%). Multivariate lo-
gistic regression was applied to investigate the association between SLIM scale and 
postpartum social problems.
Results: The SLIM scale is made up of nine risk factors for postpartum social prob-
lems, including relationship problems, lower financial status, and lack of social sup-
port. The SLIM scale predicted postpartum social problems with moderate accuracy 
(area under the curve 0.63, 95% confidence interval 0.60– 0.65). Further stratification 
by local clinic and tertiary hospital did not affect the estimates.
Conclusion: The SLIM scale at prenatal check- up may be useful for obstetricians to 
detect mothers with postpartum social problems. Further intervention studies using 
the SLIM score are warranted.
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Previous studies reported that postpartum women with low social 
support had significantly higher depression scores than those with 
high social support.7 Similarly, bonding failure was associated with 
low social support.8 A previous study showed that the number of in-
dividuals from whom mothers can receive social support and moth-
ers' satisfaction level with social support received during pregnancy 
have a great influence on bonding failure and depression in the post-
partum period.8 There is a need to develop a scale to detect such 
social problems in mothers at an early stage, such as the first trimes-
ter, so as to provide the necessary social support for these mothers.

Previous studies have shown several risk factors for postpartum 
social problems, including young maternal age,9 unintended preg-
nancy,10 maternal mental disorders,11 maternal developmental disor-
ders,12 low socioeconomic status,9,13 lack of existing social support,9 
history of childhood abuse,14 existence of intimate partner violence,15 
single motherhood,9 low education,16 and lack of prenatal check- up.17 
However, these risk factors were identified in a research setting, in 
which participants responded more readily because their identity re-
mained anonymous. To our knowledge, no previous studies have de-
veloped a scale to identify mothers with postpartum social problems 
in a hospital setting, in which mothers cannot remain anonymous, so 
that we can provide social support for the high- risk mothers identified.

Therefore, the aim of this study was to develop the Social Life 
Impact for Mother (SLIM) scale to identify mothers with postpartum 
social problems in a hospital setting in Japan.

2  |  MATERIAL S AND METHODS

2.1  |  Sample

This is a hospital- based prospective study. Obstetrical clinics and 
hospitals in four populous prefectures in Japan (Kagawa, Miyagi, 
Oita, and Osaka) were invited to participate, and 58 obstetrical med-
ical institutes agreed to take part. These four prefectures had a pop-
ulation of approximately 13 million (Kagawa, 0.9 million; Miyagi, 2.3 
million; Oita, 1.1 million; and Osaka, 8.8 million) with 97 000 births in 
2020 (Kagawa, 6900, Miyagi, 16 200, Oita, 8200, Osaka, 65 400) in 
214 delivery facilities. The target participants were expectant moth-
ers who were enrolled during prenatal check- up between April 2019 
and October 2020 in participating medical care providers. Written 
informed consent was obtained from all study participants. Figure 1 
shows the flow chart of the enrollment process of this study. 
Questionnaires including the SLIM scale were distributed by medi-
cal staff to the target women at prenatal check- up in the first trimes-
ter. Postpartum depression and bonding disorders were assessed at 
a postnatal check- up 1 month after delivery. Questionnaires were 
filled by the target women in a privacy- protected area in the hos-
pital, and were collected on the same day. Medical information of 
target women during perinatal periods was collected from medical 
records. Using the medical record identification numbers, the data 
were merged. This research was conducted according to the guide-
lines of the Declaration of Helsinki and was approved by the ethics 

review board of the Osaka Women's and Children's Hospital (ap-
proval number 1125, date of approval: October 26, 2018).

2.2  |  SLIM scale

According to previous studies, possible variables to be used in the SLIM 
scale were selected. For example, because child maltreatment is related 
to the various postpartum social problems, young maternal age,9 un-
intended pregnancy,10 maternal mental disorders,11 and developmen-
tal disorders,12 socioeconomic status,9,13 housing instability,18 social 
support,9 history of childhood abuse,14 intimate partner violence,15 
marital status,9 lower educational achievement,16 and inadequate pre-
natal check- ups17 were selected. Based on these previous studies, we 
developed the SLIM scale to be applied during the first trimester. We 
rated the values on each risk factor and assigned a rating scale of zero 
to two to each. The questions and response items of SLIM scale were 
developed based on the common questionnaire used in obstetrical 
clinics and hospitals, as well as the local government. We confirmed 
that the 12 items of the SLIM scale were appropriate through discus-
sions with experts and sharing of feedback on questionnaire responses 
from women who had experienced childbirth. The 12 items to be used 
in the SLIM scale are: (1) “How old are you?” (0 = 25+, 1 = 20– <25, 
2 = <20); (2) “How did you feel when you found out you were preg-
nant this time?” (0 = Happy, 1 = Unexpected but happy, 2 = Unexpected 
and confused/did not know what to do/no feelings/other); (3) “Do you 
have a history of psychiatric disorder?” (0 = No, 1 = Yes [past], 2 = Yes 
[current]); (4) “Do you have difficulties getting along with others and 
get into trouble?” (0 = No, 1 = Sometimes, 2 = Often); (5) “Are you 
financially stable?” (0 = Yes, 1 = Not so much, 2 = Not at all); (6) “Do 
you have a permanent place of residence?” (0 = Yes, 1 = Sometimes 
change, 2 = Often change); (7) “Do you have someone you can consult 
with when you really need help?” (0 = A few, 1 = One, 2 = None); (8) 
“Are you satisfied with the relationship with your parents?” (0 = Yes, 
1 = Little, 2 = No); (9) “Do you fight with your partner often?” (0 = No, 
1 = Sometimes, 2 = Often); (10) “What is your marital status with your 
partner?” (0 = Married, 1 = Plan to marry, 2 = Unmarried or remarriage 
with child); (11) “What is your highest educational level?” (0 = High 
school or more, 1 = Drop out of high school, 2 = Junior high school); 
(12) “Did you have a prenatal check- up when you found out you were 
pregnant?” (0 = Every time, 1 = four times or more, 2 = three times or 
less). In Japan, the total number of prenatal check- ups is 14. Because it 
was difficult to assess several risk factors by using self- report question-
naires, we used “Trouble with others” and “Satisfaction of relationship 
with parents” as indices of developmental disorders and history of child 
abuse, respectively.

2.3  |  Postpartum social problems

Postpartum social problems were assessed by having either PPD 
(assessed using the Edinburgh Postnatal Depression Scale [EPDS]) 
or bonding disorder (assessed using the Japanese version of 
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Mother- to- Infant Bonding Scale [MIBS- J]19), at 1 month postpartum. 
Following the results of a previous community study in Japan, we 
defined PPD as having an EPDS score of 9 or higher.20 Also, we 
defined bonding disorders as having a MIBS- J score of 5 or higher.21

2.4  |  Statistical analysis

The associations between each of the SLIM scale variables and post-
partum social problems were analyzed, and odds ratios were calculated 
using logistic regression. We chose several variables that had strong 
associations (i.e., point estimate of odds ratio was 1.5 or more), and 

summed the value of each variable. We categorized the participants 
into three groups according to the total score of the SLIM scale, that 
is, low, middle, and high score. All statistical analyses were conducted 
using the Stata/MP statistical package, version 15 (StataCorp).

3  |  RESULTS

We approached 7908 women to participate in this study. The num-
ber of valid responses was 7462 in the first trimester (response 
rate: 94.4%) and 5772 at the 1- month postpartum health check- up 
(follow- up rate: 77.4%). Further, we selected an analytical sample 

F I G U R E  1  Requirement flow chart
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of those who responded to either the EPDS or the bonding scale 
(N = 5768) (see Figure 1).

Table 1 shows the distribution of possible risk factors assessed 
in the first trimester. Among the participants, 583 (10.1%) were 
24 years old or less, 1586 (27.5%) had an unexpected pregnancy, 
320 (5.5%) had a history of psychiatric disorder, 498 (8.7%) had 
trouble with others, 2353 (40.8%) reported being economically 
“not rich” or “poor”, 391 (6.8%) changed living place, 234 (4.0%) 
had one or none who could be consulted when in big trouble, 380 
(6.6%) were not satisfied with the relationship with their parents, 
143 (2.5%) reported frequent fights with their partner during the 
pregnancy, 540 (9.4%) were not married, and 248 (4.3%) did not 
graduate from high school. Further, 40 (0.7%) did not attend every 
prenatal check- up.

Table 2 shows the distribution of EPDS score, bonding score, and 
postpartum social problems (i.e., either EPDS or bonding disorders). 
The overall number and prevalence of PPD (an EPDS score ≥ 9) and 
bonding disorders (a MIBS- J score ≥ 5) at 1 month postpartum were 
471 (8.2%) and 428 (7.4%), respectively. Also, the overall number and 
prevalence of postpartum social problems was 744 (12.9%).

Table 3 shows the odds ratio (ORs) for each item of SLIM scale 
on postpartum social problems. The ORs of “Trouble with others” 
and “Having someone to consult when in big trouble” were 3.22 
(95% confidence interval [CI] 2.66– 3.90, P < 0.001) and 2.69 (95% 
CI 2.06– 3.52, P < 0.001), respectively. The ORs of “History of psy-
chiatric disorder” (OR 2.17, 95% CI 1.78– 2.63, P < 0.001), “Financial 
status” (OR 1.52, 95% CI 1.34– 1.74, P < 0.001), “Change of living 
place” (OR 1.57, 95% CI 1.25– 1.98, P < 0.001), and “Satisfaction of 
relationship with parents” (OR 1.93, 95% CI 1.59– 2.34, P < 0.001) 
were also significantly positively associated with postpartum social 
problems at around an OR of 2. Further, “Feelings when pregnancy 
was confirmed” (OR 1.41, 95% CI 1.24– 1.62, P < 0.001) and “Fight 
with partner” (OR 1.33, 95% CI 1.16– 1.53, P < 0.001) were also sig-
nificantly positively associated with postpartum social problems but 
with an OR of less that 1.5. Based on these ORs, we weighted three 
times values on “Trouble with others” and “Having someone to con-
sult with when in big trouble.” Similarly, we weighted two times for 
“History of psychiatric disorder”,” Financial status”,” Change of living 
place”, and “Satisfaction of relationship with parents.” Further, based 
on discussions with experts, we decided to use” Maternal age”, al-
though this had a non- significant association in the present study 
(OR 0.91, 95% CI 0.72– 1.15, P = 0.407), because younger age has 
been established as a risk factor for child maltreatment.9 Finally, the 
SLIM scale includes nine risk factors with scores ranging from zero 
to 34 (see Appendix A).

According to the total SLIM scale score, we divided the women 
into three categories: Low (SLIM 0– 4), Middle (SLIM 5– 10), and High 
(SLIM 11– 34) based on the distribution as shown in Table 4. The OR 
of having postpartum social problems in the Middle and High cat-
egories was 2.58 (95% CI 2.15– 2.10, P < 0.001) and 6.73 (95% CI 
4.54– 9.99, P < 0.001), respectively. The SLIM categories showed an 
association with “high- risk mother” (area under the curve 0.63, 95% 
CI 0.60– 0.65).

4  |  DISCUSSION

We developed the SLIM scale to identify mothers who may need 
social support at 1 month postpartum. The scale was feasible for 
use in a hospital setting in Japan at the first trimester. We identified 
two risk factors, “Trouble with others” and “Having someone to con-
sult with when in big trouble”, but in contrast, maternal age, marital 
status, education level, and number of prenatal check- ups, were not 
associated with postpartum social problems.

Because teen pregnancy22 and an age of 20– 24 years old9 are 
considered as risk factors for child maltreatment, we divided ma-
ternal age into under 20 years old, 20– 24 years old, and 25 years old 
and older. Although we found a non- significant association between 
maternal age and postpartum social problems in this study, we chose 
it as an index for the SLIM scale because pregnant teenagers may 
have already received high social support during pregnancy from 
a municipality, which might prevent PPD and bonding disorders. 
Social support for pregnant teenagers in Japan in recent years might 
be different from that in countries in which previous studies were 
conducted because of cultural and generational differences (i.e., 
1993 and 2000). In addition, younger mothers were more likely to 
drop out of the present study (drop- out rates: under 20 years old, 
20– 24 years old, and 25 years old and older were 28.0%, 23.0%, and 
22.6%, respectively), our findings on the non- association between 
young age and mothers who need social support might be underes-
timated. Further study using a sample with high retention rate, such 
as that of an anonymous internet survey, is needed.

The findings of the association between each item of the SLIM 
scale and postpartum social problems were consistent with those 
of previous studies. Women's feelings when pregnancy was con-
firmed have been identified as a risk factor at the 3- month neona-
tal health check- up in Japan.10 Because in this study we asked for 
women's feelings during a prenatal check- up, it is less likely that the 
women had forgotten about the first impression about their preg-
nancy. History of psychiatric disorder is an established risk factor 
for child maltreatment and PPD.11 We divided this factor into past 
and current because the suicide risk varies according to the type and 
duration of psychiatric disorder.11 Further, the association between 
maternal developmental disorder traits and child mistreatment was 
shown in a previous study.12 Because it was difficult to directly ask 
a woman whether or not she had developmental disorders, we used 
“Trouble with others” as an index of developmental disorders for the 
self- report questionnaires. As for social factors, a number of previ-
ous studies reported that poverty is a risk factor for child maltreat-
ment or PPD.13 Similar to poverty, housing instability was reported 
as a risk factor for intimate partner violence.18 In addition to phys-
ical social environment, social support should be considered, as a 
lack of such support was also reported as a risk factor for child mal-
treatment and PPD.9 Although previous reviews did not conclude 
whether childhood abused history was an associated factor, owing 
to methodological issues,23 one of the most robust risk factors for 
child maltreatment is history of childhood maltreatment. Several re-
ports from Japan showed the association between maternal history 
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TA B L E  1  Distribution of possible risk factors

Total

Prefecture

P valuea

Osaka (N = 1876, 
32.5%)

Miyagi (N = 1067, 
18.5%)

Kagawa 
(N = 190, 
3.3%)

Oita (N = 2635, 
45.7%)

N % N % N % N % N %

Maternal age, years

25+ 5173 89.7 1691 90.1 965 90.4 164 86.3 2353 89.3 0.032

20 to <25 529 9.2 158 8.4 85 8.0 23 12.1 263 10.0

<20 54 0.9 25 1.3 12 1.1 1 0.5 16 0.6

Missing 12 0.2 2 0.1 5 0.5 2 1.1 3 0.1

Feelings when pregnancy 
was confirmed

Happy 4176 72.4 1389 74 760 71.2 140 73.7 1887 71.6 0.504

Unexpected but happy 1402 24.3 424 22.6 267 25.0 44 23.2 667 25.3

Unexpected and 
confused/did not 
know what to do/no 
feelings/other

184 3.2 61 3.3 37 3.5 6 3.2 80 3.0

Missing 6 0.1 2 0.1 3 0.3 0 0 1 0

History of psychiatric 
disorder

No 5442 94.3 1762 93.9 1005 94.2 185 97.4 2490 94.5 0.538

Yes (past) 248 4.3 83 4.4 47 4.4 4 2.1 114 4.3

Yes (current) 72 1.2 29 1.5 13 1.2 1 0.5 29 1.1

Missing 6 0.1 2 0.1 2 0.2 0 0 2 0.1

Trouble with others

No 5266 91.3 1733 92.4 957 89.7 174 91.6 2402 91.2 0.200

Sometimes 472 8.2 136 7.2 102 9.6 14 7.4 220 8.3

Often 26 0.5 6 0.3 7 0.7 2 1.1 11 0.4

Missing 4 0.1 1 0.1 1 0.1 0 0 2 0.1

Financial status

Rich 3402 59.0 1149 61.2 602 56.4 117 61.6 1534 58.2 0.163

Not rich 2169 37.6 665 35.4 428 40.1 67 35.3 1009 38.3

Poor 184 3.2 53 2.8 36 3.4 6 3.2 89 3.4

Missing 13 0.2 9 0.5 1 0.1 0 0 3 0.1

Change of living place

No 5375 93.2 1760 93.8 1001 93.8 182 95.8 2432 92.3 0.136

Sometimes 357 6.2 101 5.4 61 5.7 8 4.2 187 7.1

Often 34 0.6 14 0.7 5 0.5 0 0 15 0.6

Missing 2 0.03 1 0.1 0 0 0 0 1 0.04

Having someone to consult 
with when in big trouble

A few 5531 95.9 1798 95.8 1026 96.2 187 98.4 2520 95.6 0.562

One 220 3.8 72 3.8 37 3.5 3 1.6 108 4.1

None 14 0.2 4 0.2 4 0.4 0 0 6 0.2

Missing 3 0.1 2 0.1 0 0 0 0 1 0.04
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of child abuse and their own child maltreatment or their psychiat-
ric disease.14 As it was difficult to ask for maternal history of child 
abuse in a hospital setting, we used “Satisfaction of relationship with 
parents” as an index of history of child abuse for self- report ques-
tionnaires. In conjunction with childhood maltreatment history, inti-
mate partner violence15 and unmarried status9 are also risk factors 
for child maltreatment, and intimate partner violence was confirmed 
to be associated with mothers who need social support during the 
postpartum period.

Lower education was related to physical punishment of children 
in Japan.16 In this study, however, we found that several factors, such 
as maternal education and prenatal check- up, were not significantly 
associated with postpartum social problems. Education until the 
completion of junior high school is mandatory in Japan, so we rated 

this index as “junior high school”, “drop out of high school”, and “high 
school or higher.” This might have led to sampling bias, i.e. mothers 
with lower education were more likely to drop out. Hence, we did 
not find an association between maternal education and postpar-
tum social problems. Inadequate prenatal check- ups were associated 
with increased risk of physical child abuse,17 but it was not the case 
in the present study. When asking the number of prenatal check- 
ups, we used three times or less as inadequateness according to the 
Japanese guideline for pregnant women with inadequate prenatal 
check- ups. Again, we need to recategorize the frequency of prenatal 
check- ups, such as those who had no prenatal check- ups.

The novelty of this study is that we selected and weighted nine 
risk factors as the SLIM score, which ranges from 0 to 34, and cate-
gorized them into three groups— low (SLIM score: 0– 4), middle (SLIM 

Total

Prefecture

P valuea

Osaka (N = 1876, 
32.5%)

Miyagi (N = 1067, 
18.5%)

Kagawa 
(N = 190, 
3.3%)

Oita (N = 2635, 
45.7%)

N % N % N % N % N %

Satisfaction of relationship 
with parents

Yes 5369 93.1 1771 94.4 979 91.8 180 94.7 2439 92.6 0.024

Little 313 5.4 82 4.4 64 6.0 6 3.2 161 6.1

No 67 1.2 17 0.9 18 1.7 4 2.1 28 1.1

Missing 19 0.3 6 0.3 6 0.6 0 0 7 0.3

Fight with partner

No 2960 51.3 979 52.2 557 52.2 93 48.9 1331 50.5 0.636

Sometimes 2648 45.9 846 45.1 481 45.1 95 50 1226 46.5

Often 143 2.5 44 2.3 28 2.6 2 1.1 69 2.6

Missing 17 0.3 7 0.4 1 0.1 0 0 9 0.3

Marital status

Married 5221 90.5 1683 89.7 975 91.4 177 93.2 2386 90.6 0.095

Plan to marry 374 6.5 128 6.8 54 5.1 10 5.3 182 6.9

Unmarried/remarried with 
children

166 2.9 61 3.3 38 3.6 3 1.6 64 2.4

Missing 7 0.1 4 0.2 0 0 0 0 3 0.1

Education level

High school or more 5518 95.7 1770 94.3 1022 95.8 187 98.4 2539 96.4 0.002

Drop out of high school 157 2.7 64 3.4 35 3.3 1 0.5 57 2.2

Junior high school 91 1.6 42 2.2 10 0.9 2 1.1 37 1.4

Missing 2 0.03 0 0 0 0 0 0 2 0.1

Number of prenatal 
check- ups

Every time 4964 86.1 1391 74.2 908 85.1 179 94.2 2486 94.3 0.992

Four times or more 34 0.6 8 0.4 6 0.6 1 0.5 19 0.7

Three times or less 6 0.1 2 0.1 1 0.1 0 0 3 0.1

Missing 764 13.3 475 25.3 152 14.2 10 5.3 127 4.8

aP values using chi- squared test.

TA B L E  1  (Continued)
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TA B L E  2  Distribution of Edinburgh Postnatal Depression Scale (EPDS) score, bonding score, and postpartum social problemsa

Total

Prefecture

P valuebOsaka Miyagi Kagawa Oita

EPDS score

Total score 3.23 ±3.45 3.34 ±3.31 2.76 ±3.19 2.64 ±3.41 3.38 ±3.62 <0.001

Category

<9 5231 90.7% 1705 90.9% 975 91.4% 177 93.2% 2374 90.1% <0.001

9+ 471 8.2% 145 7.7% 63 5.9% 13 6.8% 250 9.5%

Missing 66 1.1% 26 1.4% 29 2.7% 0 0% 11 0.4%

Bonding score

Total score 1.45 ±2.17 1.70 ±2.32 1.01 ±1.72 1.08 ±1.68 1.48 ±2.24 <0.001

Category

<5 5254 91.1% 1624 86.6% 1017 95.3% 182 95.8% 2431 92.3% <0.001

5+ 428 7.4% 174 9.3% 46 4.3% 8 4.2% 200 7.6%

Missing 86 1.5% 78 4.2% 4 0.4% 0 0% 4 0.2%

Postpartum social problems

Low 5024 87.1% 1612 85.9% 975 91.4% 172 90.5% 2265 86.0% <0.001

High 744 12.9% 264 14.1% 92 8.6% 18 9.5% 370 14.0%

aData are presented as means ± standard deviation or as number and percentage.
bP for analysis of variance or chi- squared test.

TA B L E  3  Results of logistic regression 
to predict mothers with postpartum social 
problems by information at first trimester

OR (95%CI) P value

Maternal age 0.91 (0.72– 1.15) 0.407

Feelings when pregnancy was confirmed 1.41 (1.24– 1.62) <0.001

History of psychiatric disorder 2.17 (1.78– 2.63) <0.001

Trouble with others 3.22 (2.66– 3.90) <0.001

Financial status 1.52 (1.34– 1.74) <0.001

Change of living place 1.57 (1.25– 1.98) <0.001

Having someone to consult when in big trouble 2.69 (2.06– 3.52) <0.001

Satisfaction of relationship with parents 1.93 (1.59– 2.34) <0.001

Fight with partner 1.33 (1.16– 1.53) <0.001

Marital status 1.13 (0.95– 1.35) 0.174

Education level 1.23 (0.98– 1.56) 0.077

Number of prenatal check- ups 1.51 (0.79– 2.86) 0.211

Abbreviations: CI, confidence intervals, OR, odds ratio.

TA B L E  4  Odds ratio of categorized 
SLIM score and postpartum social 
problems

Social Life Impact for Mother (SLIM) N % OR (95% CI) P value

Total score (0– 34) 1.18 (1.15– 1.20) <0.001

Category

Low (0– 4) 4667 82.0 Ref.

Middle (5– 10) 919 16.1 2.58 (2.15– 3.10) <0.001

High (11– 34) 107 1.9 6.73 (4.54– 9.99) <0.001

Abbreviations: CI, confidence intervals, OR, odds ratio; SLIM, Social Life Impact for Mother.
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score: 5– 10), and high (SLIM score: 11– 34)— to identify mothers who 
need social support during pregnancy with moderate predictability 
(area under the curve = 0.63). Our findings suggest that applying the 
SLIM scale at the first trimester may be useful in detecting women 
who have postpartum social problems in a hospital setting.

The current study is also helpful when it comes to preventing 
postpartum social problems by identifying high- risk mothers and 
to provide social support promptly from the first trimester. Social 
support programs on parenting include financial and psychoso-
cial support, and such programs are based on home visits carried 
out by health professionals, center- based parenting programs, and 
peer- to- peer groups. Nurse- managed home- visiting programs in the 
USA have resulted in improved maternal mental and physical sta-
tus, and in Europe, community- based postpartum care programs by 
healthcare professionals are provided. In the USA, the Nurse- Family 
Partnership is a home- visiting program for families that covers the 
start of the pregnancy period through to when the child is 2 years 
old. In Japan, families with newborns are entitled to the “Hello Baby” 
home- visiting program conducted by public health nurses or mid-
wives until the baby is 4 months old. Following that, the families 
receive infant health check- ups at 4 months, 1.5 years, 3 years, and 
5 years at a municipal health center. We propose that public health 
nurses should focus on mothers with high SLIM scores and should 
provide the necessary support continuously.

Nonetheless, we acknowledge that our study has several lim-
itations. First, we may have selection bias due to social desirability. 
Because mothers are generally expected to accept their babies, partic-
ipants may underreport their feelings against babies in the Mother- to- 
Infant Bonding Scale, especially when surveys were not anonymous. 
Also, women with PPD are often hesitant to divulge their mood and 
anxiety symptoms because of the guilt of having such symptoms when 
motherhood is expected to be a joyful event. Second, there might be 
measurement errors due to the survey being self- reported. We used 
“Satisfaction of relationship with parents” as an index of maternal 
history of childhood abuse. It is known that retrospective reports in 
adulthood of major adverse childhood experiences might be under-
estimated when self- reported.24 Further, such experiences might be 
underreported due to the unwillingness of individuals to disclose em-
barrassing events or painful memories. We considered that it may be 
possible to estimate the history of childhood abuse by asking pregnant 
women about their relationship with parents, because history of child-
hood abuse could be regarded as an insufficiency of parent– child rela-
tionship. Third, although we collected postpartum data at the 1- month 
health check- up of infants, timing and frequency of survey can be con-
troversial. PPD is defined strictly in the psychiatric nomenclature as a 
major depressive disorder with a specifier of postpartum onset within 
1 month after childbirth.2 However, depression in women during the 
postpartum period may start during pregnancy or may have onset be-
yond the first postpartum month. According to previous data, women 
generally increase in bonding with their infant 6 months postpartum.25 
Further study is needed to determine if the SLIM can predict wom-
en's long- term mental problems. Finally, we extracted women with 
postpartum social problems in this study, but these women may not 

necessarily maltreat their children. Further development of a more ac-
curate SLIM scale is warranted.

In conclusion, the present study suggested that the use of the 
SLIM scale at prenatal check- up in a hospital setting might be effec-
tive for obstetricians to detect mothers who will need social support 
postpartum. There is a need to investigate whether offering appro-
priate social support for the identified mothers would prevent child 
maltreatment.
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APPENDIX A

Rating scale 0 1 2 Weight of score

Maternal age
“How old are you?”

25+ 20− < 25 <20 1

Feelings when pregnancy was confirmed
“How did you feel when you found out you were 

pregnant this time?”

Happy Unexpected but 
happy

Unexpected and confused/did 
not know what to do/no 
feelings/other

1

History of psychiatric disorder
“Do you have a history of psychiatric disorder?”

No Yes (past) Yes (current) 2

Trouble with others
“Do you have difficulties getting along with others and 

get into trouble?”

No Sometimes Often 3

Financial status
“Are you financially stable?”

Yes Not so much Not at all 2

Change of living place
“Do you have a permanent place of residence?”

Yes Sometimes 
change

Often change 2

Having someone who can consult with in big trouble
“Do you have someone you can consult with when you 

really need help?”

A few One None 3

Satisfaction of relationship with parents
“Are you satisfied with the relationship with your 

parents?”

Yes Little No 2

Fight with partner
“Do you fight with your partner often?”

No Sometimes Often 1
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