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Abstract

Purpose Research in parental social support has chiefly ex-
amined received social support. Studies have suggested that
provided social support may also be protective for child men-
tal health problems. We aim to investigate the association
between parental social interaction (both received and provid-
ed social support) and offspring behavior problems.

Methods We analyzed the data of 982 households, including
1538 children aged 4 to 16 years, from the Japanese Study of
Stratification, Health, Income, and Neighborhood (J-SHINE)
survey conducted over 2010-2011. We used a 5-point Likert
scale to assess social interaction including parental emotional
and instrumental support received from and provided to the
spouse, other co-residing family members, non-co-residing
family members or relatives, neighbors, and friends.
Behavior problems in offspring were assessed using parental
responses to the Strengths and Difficulties Questionnaire.
Associations between parental social interaction and behavior
problems were analyzed using ordered logistic regression.
Results We found that higher maternal social interaction is
significantly associated with lower odds of both difficult and
prosocial behavior problems, while the same associations
were not found for paternal social interaction. Further, mater-
nal provided social support showed an independent negative
association with prosocial behavior problems in offspring,
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even when adjusted for received maternal social support and
paternal social interaction.

Conclusions This study showed that maternal social interac-
tion, but not paternal social interaction, might have a protec-
tive effect on offspring behavior problems. Further study is
required to investigate the effect of the intervention to increase
social participation among mothers whose children have be-
havior problems.

Keywords Social support - Child mental health - Problem
behavior - Prosocial behavior - Japan

Introduction

Behavior problems in children are a significant public health
concern and can be an early sign of potential mental health
difficulties. Childhood mental disorders can persist into adult-
hood and lead to lower educational attainment, lower employ-
ment prospects, and in turn, lower socioeconomic status [1-3].
The prevalence of children with mental health problems se-
vere enough to visit medical institutions in Japan during
2005-2006 was 4.6 % in nursery schools, 2.9 % in elementary
schools, and 4.2 % in junior high schools, respectively [4].
Although genetic factors might be responsible for the occur-
rence of child mental disorders [5—7], they do not fully ac-
count for all mental health problems [8—10], suggesting that
environmental factors may also be relevant.

Previous research suggests that aspects of a child’s social
environment, such as parental socioeconomic status [11, 12],
the presence of family conflict [13], or parental social support
[14-16], play a significant role in determining child mental
health problems. Social support generally refers to two major
types of support: instrumental and emotional support [16].
Instrumental support is defined as any type of tangible and
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practical support such as financial assistance, provision of
information, help with housekeeping, and so on [16].
Instrumental support could allow parents to invest more time
and care into their children by relieving them from the pres-
sure of limited resources and financial stress. On the other
hand, emotional support is defined as support given by family,
friends, or peers, including actively listening to a parental
problem or giving sympathy to someone, which can help the
person to feel comforted and encouraged [16].

Further, social support has two directions: receiving and
providing [17, 18]. It is well-known that receiving social sup-
port is good for health [19, 20]. Further, previous research has
suggested that providing emotional support, such as support-
ive listening to others, was associated with improved confi-
dence, self-esteem, and role-functioning compared with those
receiving help [21]. Other studies have also shown that pro-
viding support is associated with higher levels of mental
health [22], reduced depression [23], and life satisfaction
[24]. Therefore, not only does receiving social support have
benefits for wellbeing but providing social support also has a
beneficial effect.

However, previous studies on parental social support
[14—16] have only focused on the context of received support.
Provided parental social support may also have a protective
effect on child mental health problems through better parental
mental health [22, 25]. To the best of our knowledge, no study
has examined the impact of both received and provided pa-
rental social support on the mental health problems of off-
spring. Moreover, few studies have simultaneously investigat-
ed the impact of paternal and maternal social support on child
mental health problems.

We hypothesized that more frequent parental social inter-
action, that is, both social support received from others (i.e.,
the spouse, other co-residing family members, non-co-
residing family members or relatives, neighbors, or friends)
by the parent, and social support provided to others by the
parent, might be protective for child mental health problems,
or more specifically, child behavior problems. Thus, the pur-
pose of this study is to investigate the association between
parental social interaction, including provided and received
social support, and offspring behavior problems.

Materials and Methods
Sample

We based our analysis on data from the Japanese Study of
Stratification, Health, Income, and Neighborhood (J-SHINE)
survey [26]. The survey was conducted in four municipalities
in and around metropolitan Tokyo from October 2010 until
February 2011. Participants were residents ranging from 25 to
50 years of age who were randomly selected from the electoral
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roll. Trained surveyors made at least five visits to reach the
originally selected sample after sending an invitation letter. If
they agreed to participate in the study, the participants were
asked to provide written informed consent. The questionnaire
was administrated by a computer-aided personal instrument
(CAPI). The CAPI questionnaire was accessible via the inter-
net from the participant’s personal computer or on a provided
laptop computer. Details of the questionnaire adopted in the J-
SHINE surveys are available at http://park2010.itc.u-tokyo.
ac.jp/dhsb/project.html. The protocol and informed consent
procedure of J-SHINE were approved by the ethics commit-
tees of the Graduate School of Medicine of The University of
Tokyo. The total sample size of the main survey was 4357
(response rate=31.3 %) and 1873 spouses/partners of the ini-
tial respondents also provided valid responses (response
rate=61.9 %). Of this sample, we extracted the data of 982
households that included both a mother and father, and chil-
dren aged 4 to 16 years (n of children=1538).

Assessment of Parental Social Interaction

We focused on parental social interaction, i.e., received and
provided social support, within the respondent’s social net-
work. As per a previous study [27], social interaction was
assessed by summation of both the respondent’s and their
spouse’s social support, including instrumental and emotional
support. Received instrumental and emotional support was
assessed using the following question: “When you need some
help in your daily life, how much practical support do you
receive from the people around you?” and “When you need
some help in your daily life, how much helpful guidance do
you receive from the people around you?,” respectively.
Provided instrumental and emotional support was assessed
as follows: “When people around you are in trouble, how
much practical support do you provide them?” and “When
people around you are in trouble, how much helpful guidance
do you provide them?,” respectively. “People” was defined as
the respondent’s spouse, other co-residing family members,
non-co-residing family members or relatives, neighbors, and
friends. Respondents and their spouse (i.e., the mother or fa-
ther of the child) answered questions individually and speci-
fied their own level of agreement using the 5-point Likert
scale. We summed up the scores separately for received and
provided support, and summed up both scores to obtain the
total social interaction score. We divided the total into high,
middle, and low tertiles.

Assessment of Offspring Behavior Problems

Behavior problems in offspring were assessed based on paren-
tal responses to the Strengths and Difficulties Questionnaire
(SDQ) [28] for children aged 4-16 years using a validated
Japanese version of the questionnaire [29]. The SDQ is a
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Likert psychometric scale (0, not true; 1, somewhat true; 2,
certainly true) that asks parents to rate offspring behavior and
comprises 25 items that describe behavioral difficulties in four
subscales and prosocial behavior problem in one subscale.
Behavioral difficulties are included emotional symptoms, con-
duct problems, hyperactivity-inattention problems, and peer
relationship problems. One scale of prosocial behavior prob-
lems measures consideration of other people’s feelings, such
as showing kindness if someone is hurt, or volunteering to
help others. Each subscale of the SDQ was scored by sum-
ming up five items ranging from O to 10. If some items were
missing, the scores were scaled up in proportion if at least
three items were correctly marked. For the total difficulties
score, we summed up four subscales of behavioral difficulties
(range 0-40). Then, the total difficulties score and prosocial
problem score were allocated among the clinical, borderline,
or normal range as proposed by Matsuishi et al. [29].

Characteristics of Parents, Children, and Households

Maternal or paternal characteristics including age, educational
level and psychological health were assessed via question-
naire. Parental educational level was grouped into three cate-
gories: graduated from high school or less, some college, and
college or more. In this study, psychological distress, which
showed a strong relationship with social support [30-33], was
assessed using a translated and validated version of the K6
scale [34], for which internal consistent reliability and validity
were reported to be acceptable for the Japanese version [35].
The K6 scale employs 5-point response options from 0 (=none
of the time) to 4 (=all of the time) with a scale score range of
0-24. In this study, parents were classified into two groups:
those with and without psychological distress according to
recommended cut-off points (a total K6 score of 5 or more,
and 0-4, respectively) [36].

Child characteristics were age and sex, and household var-
iables included annual household income and number of chil-
dren living in the household. Annual household income was
reported from 15 income bands. We equivalized household
income by dividing the median of each band, with the square
root of the number of household members. Further,
equivalized income was divided into three categories by their
distribution levels: less than 3 million yen (#=263,26.9 %), 3
to 4.19 million yen (n=266, 27.1 %), and more than 4.2 mil-
lion yen (n=306, 31.2 %).

Statistical Analysis

The associations between parental social interaction and be-
havior problems were assessed using ordered logistic regres-
sion analysis, in which the odds ratio (OR) was interpreted as
the probability of outcome (i.e., behavior problem) by a one
unit increase of the explanatory variable (i.e., social support).

We used the order of the severity of behavior problems mea-
sured by the SDQ as ordered outcomes (i.e., clinical range,
borderline, and normal). Considering the correlated nature of
data for siblings from the same parent, we adjusted for the
clustering of a sibling’s correlation in the analysis; we speci-
fied to which family each child belongs and adapted the stan-
dard errors and variance-covariance matrix of the estimators
but not the estimated coefficients. The first set of models ex-
amined the association between parental social interaction and
child behavior problems, adjusting for child age and sex.
Maternal and paternal social interaction was modeled sepa-
rately. In model 2, we added household variables to model
1. We next adjusted the maternal characteristics separately
for maternal social interaction and support (received and pro-
vided) and paternal characteristics for paternal social interac-
tion and social support in model 3. In model 4, both maternal
and paternal characteristics were adjusted for at the same time.
Lastly, model 5 was adjusted for received or provided social
support to confirm which type of support was more strongly
associated with behavior problems among offspring.

We conducted sensitivity analyses in two ways. First, we
excluded the support between parents and “other co-residing
family members” from the parental social interaction score,
because “other co-residing family members” except for their
spouse could possibly include their own children. To clarify
our hypothesis, we focused on scores of received/provided
social support between the parent and their spouse, non-co-
residing family members, neighbors, and friends. Second, we
adjusted for grandparents of offspring living in the household,
because co-residence with grandparents could influence pa-
rental need for social support.

Results
Characteristics of Sample

Table 1 describes household and child characteristics. Over
80 % of SDQ respondents were the mothers of the offspring.
Mean ages of mothers and fathers were 39.5 years (standard
deviation (SD), 5.4) and 41.5 years (SD, 6.2), respectively.
The sex ratio of the children was almost identical (782 male;
50.9 %). Children’s mean age was 9.6 years (SD; 3.6), and
about half of the children (50.9 %) had no siblings, while
41.6 % had one sibling.

Prevalence and Severity of Total Difficulties and Prosocial
Problems

Further, frequency of problem behavior by SDQ and charac-
teristics of households and children is shown in Table 2.
Prevalence of total difficulties among offspring in the clinical
and borderline range was 8.4 and 10.5 %, respectively.

@ Springer



450 Int.J. Behav. Med. (2016) 23:447-457
Table 1 Characteristics of houscholds and children Similarly, prevalence of prosocial behavior problems in the
Number (%) clinical and borderline range was 9.2 and 10.4 %, respectively.
Younger and distressed mothers tended to have offspring with
Households (n =982) total difficulties in the clinical or borderline range. Fathers
Re;ig;iims to SbQ 1209 (512) who were younger or had lower educational levels tended to
Father 255 (1 6: 6 have offspring with total difficulties in the clinical or border-
Other/unknown 3422) line range. In contrast, both maternal and paternal character-
Equivalent household income istics were not associated with prosocial behavior problems.
Less than 3 million 263 (26.9)
3-4.19 million 266 (27.1) Association Between Parental Social Interaction
More than 4.2 million 306 (312) and Behavior Problems in Offspring
Refusal/unknown 147 (15.0)
Number of siblings . L. .
0 500 (50.9) Table 3 summarizes the results of the ordered logistic regression
1 408 (41.6) model for the association between parental social interaction
2 74 (1.5) and total difficulties in offspring. In model 4, the offspring of
Maternal age mothers who had high total social interaction scores were 31 %
<30 42@3) less likely to show total difficulties (OR, 0.69; 95 % confidence
i‘;ﬁ;‘ ;(2)3 <;(3)>6 interval (CI), 0.48-1.00) than children of mothers with low total
4(;4 4 121 232:7; social interaction scores. Similarly, both mothers who received
45+ 178 (18.1) high social support and provided high social support had lower
Unknown 13 (1.3) odds of having a child with behavioral difficulties (OR, 0.64;
Maternal education 95 % CI, 0.43-0.93, OR, 0.56; 95 % CI, 0.39-0.81, respective-
High school or less 257(262) ly). On the other hand, paternal social interaction did not show
Sor,ne C(,)Hege 467 (47.6) any association with total difficulties.
University or more 244 (24.9)
Unknown 14.(1.43)
Matemnal psychological distress (K6 score) Association Between Parental Social Interaction
<5 723 (73.6) and Prosocial Behavior Problems in Offspring
5t 256 (26.1)
Unknown 3(03) Prosocial behavior problems were 52 % less likely in the off-
Paternal age spring of mothers who showed high social interaction (OR,
o eon 048195 % CI, 0.33-0.71) compared to the offspring of
35-39 214 21 8) mothers with low total social interaction scores (Table 4).
4044 310 31.6) Similarly, mothers who received and provided high social
45+ 308 (31.4) support had lower odds of having a child with prosocial be-
Unknown 17.(1.7) havior problems (OR, 0.59; 95 % CI, 0.40-0.86; OR, 0.48;
Paternal education 95 % CI, 0.34-0.70, respectively). Further, in the final analy-
High school or less 241 (24.5) . . . .
Some college 179 (18.2) sis to determine the independent effect of received and pro-
University or more 545 (55.5) vided social support in model 5, the offspring of mothers who
Unknown 17.(1.7) provided high social support were 49 % less likely to show
Paternal psychological distress (K6 score) prosocial behavior problems than the offspring of mothers
<5 706 (71.9) who provided low social support (OR, 0.51; 95 % CI, 0.33—
fj ;known 27‘2‘ 2(2)74)7) 0.79), independent from maternal received social support. On
Children (n = 1538) ’ the other hand, paternal social interaction was not associated
Child age with prosocial behavior problems of offspring.
4-6 392 (25.5)
7-9 380 (24.7) Sensitivity Analyses
10-12 381 (24.8)
12*15 223 2;97';‘) Even after the exclusion of support between parents and co-
Child sex ‘ residing members in model 5, the main results did not change
Male 782 (50.9) substantially in the sensitivity analyses; maternal social interac-
Female 748 (48.6) tion was still associated with both total difficulties and prosocial
Unknown 8(0.5) behavior problems in offspring. Similarly, the association was
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Table 2  Frequency and characteristics of households and children with problem behavior by SDQ (n=1538)
Total difficulties (n, %) Prosocial behavior (1, %)
Normal Borderline Clinical Normal Borderline Clinical

Frequency 1247 (81.1) 162 (10.5) 129 (8.4) 1236 (80.4) 160 (10.4) 142 (9.2)

Equivalent household income
Less than 3 million 355 (28.5) 43 (26.5) 42 (32.6) 357 (28.9) 48 (30.0) 35(24.7)
3-4.19 million 299 (24.0) 62 (38.3) 38 (29.5) 313 (25.3) 42 (26.3) 44 (31.0)
More than 4.2 million 398 (31.9) 35(21.6) 26 (20.2) 365 (29.5) 43 (26.9) 51(35.9)
Refusal/unknown 195 (15.6) 22 (13.6) 23 (17.8) 201 (16.3) 27 (16.9) 12 (8.5)
p for x square test <0.01 0.13

Number of siblings
0 332 (26.6) 67 (41.4) 48 (37.2) 357 (28.9) 47 (29.4) 43 (30.3)
1 711 (57.0) 77 (47.5) 57 (44.2) 679 (54.9) 90 (56.3) 76 (53.5)
2 204 (16.4) 18 (11.1) 24 (18.6) 200 (16.2) 23 (14.4) 23 (16.2)
p for x square test <0.01 0.98

Maternal age
<35 176 (14.3) 25(19.4) 20 (22.7) 195 (16.0) 23 (14.5) 18 (12.8)
35-39 379 (30.9) 63 (39.4) 40 (31.3) 394 (32.4) 48 (30.2) 40 (28.4)
40-44 459 (37.4) 41 (25.6) 48 (37.5) 444 (36.5) 55 (34.6) 49 (34.8)
45+ 214 (17.4) 25 (15.6) 11 (8.6) 183 (15.1) 33(20.8) 34 (24.1)
p for x square test <0.01 0.11

Maternal education
High school or less 332 (27.1) 45(27.8) 43 (33.6) 350 (28.8) 42 (26.4) 28 (19.7)
Some college 594 (48.5) 81 (50.0) 59 (46.1) 586 (48.2) 78 (49.1) 70 (49.3)
University or more 300 (24.5) 36 (22.2) 26 (20.3) 279 (23.0) 39 (24.5) 44 (31.0)
p for x square test 0.55 0.11

Maternal psychological distress (K6 score)
<5 973 (78.2) 104 (64.2) 68 (52.7) 928 (75.2) 108 (67.5) 109 (77.3)
5+ 271 (21.8) 58 (35.8) 61 (47.3) 306 (24.8) 52(32.5) 32(22.7)
p for x square test <0.01 0.08

Total score of maternal social interaction
Lower 362 (29.2) 50(30.9) 58 (45.7) 353 (28.7) 57 (35.9) 60 (42.3)
Middle 486 (39.1) 60 (37.0) 42 (33.1) 469 (38.1) 67 (42.1) 52 (36.6)
Higher 394 (31.7) 52 (32.1) 27 (21.3) 408 (33.2) 35(22.0) 30 (21.1)
p for x square test <0.01 <0.01

Maternal social support, received
Lower 374 (30.1) 50 (30.9) 66 (52.0) 374 (30.4) 56 (35.2) 60 (42.3)
Middle 489 (39.4) 65 (40.1) 37 (29.1) 477 (38.8) 66 (41.5) 48 (33.8)
Higher 379 (30.5) 47 (29.0) 24 (18.9) 379 (30.8) 37 (23.3) 34 (23.9)
p for x square test <0.01 0.02

Maternal social support, provided
Lower 346 (28.0) 50 (30.9) 59 (46.5) 344 (28.0) 57 (36.1) 54 (38.0)
Middle 450 (36.4) 61 (37.7) 41 (32.3) 437 (35.6) 59 (37.3) 56 (39.4)
Higher 442 (35.7) 51 (31.5) 27 (21.3) 446 (36.4) 42 (26.6) 32 (22.5)
p for x square test <0.01 <0.01

Paternal age
<35 135 (11.3) 19 (12.0) 18 (14.3) 145 (12.0) 16 (10.2) 11 (7.9)
35-39 249 (20.3) 54 (34.0) 33 (26.2) 276 (22.8) 30 (19.1) 30(21.4)
40-44 432 (35.3) 51(32.1) 43 (34.1) 420 (34.7) 55(35.0) 51(36.4)
45+ 408 (33.3) 35(22.0) 32(25.4) 371 (30.6) 56 (35.7) 48 (34.3)
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Table 2 (continued)

Total difficulties (1, %)

Prosocial behavior (7, %)

Normal Borderline Clinical Normal Borderline Clinical

p for x square test <0.01 0.60

Paternal education
High school or less 299 (24.5) 43 (27.0) 41 (31.8) 303 (24.9) 45 (28.7) 35(25.2)
Some college 206 (16.8) 40 (25.2) 30 (23.3) 212 (17.5) 35(22.3) 29 (20.9)
University or more 718 (58.7) 76 (47.8) 58 (45.0) 700 (57.6) 77 (49.0) 75 (54.0)
p for x square test <0.01 0.28

Paternal psychological distress (K6 score)
<5 905 (73.0) 120 (74.1) 83 (64.3) 878 (71.4) 117 (73.6) 113 (79.6)
5+ 335 (27.0) 42 (25.9) 46 (35.7) 352 (28.6) 42 (26.4) 29 (20.4)
p for x square test 0.10 0.11

Total score of paternal social interaction
Lower 376 (30.6) 54 (33.5) 43 (33.9) 372 (30.5) 51(32.5) 50 (35.5)
Middle 457 (37.2) 58 (36.0) 52 (40.9) 462 (37.9) 56 (35.7) 49 (34.8)
Higher 396 (32.2) 49(30.4) 32 (25.2) 385 (31.6) 50 (31.9) 42 (29.8)
p for x square test 0.54 0.79

Paternal social support, received
Lower 415 (33.9) 56 (34.8) 44 (34.7) 414 (34.0) 52 (33.3) 49 (35.3)
Middle 442 (36.1) 61 (37.9) 52 (40.9) 443 (36.4) 61 (39.1) 51(36.7)
Higher 368 (30.0) 44 (27.3) 31 (24.4) 361 (29.6) 43 (27.6) 39 (28.1)
p for x square test 0.67 0.96

Paternal social support, provided
Lower 393 (32.2) 59 (36.9) 47 (37.0) 389 (32.1) 59 (37.8) 51(36.2)
Middle 469 (38.4) 58 (36.3) 47 (37.0) 467 (38.5) 50 (32.1) 57 (40.4)
Higher 360 (29.5) 43 (26.9) 33 (26.0) 356 (29.4) 47 (30.1) 33(23.4)
p for x square test 0.64 0.26

Child age
4-6 305 (24.5) 51(31.5) 36 (27.9) 322 (26.1) 39 (24.4) 31 (21.8)
7-9 293 (23.5) 42 (25.9) 45 (34.9) 304 (24.6) 42 (26.3) 34 (24.0)
10-12 316 (25.3) 35(21.6) 30 (23.3) 320 (25.9) 24 (15.0) 37 (26.1)
13+ 333 (26.7) 34 (16.1) 18 (14.0) 290 (23.5) 55(34.4) 40 (28.2)
p for x square test <0.01 0.02

Child sex
Male 628 (50.4) 81 (50.0) 73 (56.6) 584 (47.5) 101 (63.1) 97 (68.8)
Female 611 (49.0) 81 (50.0) 56 (43.4) 645 (52.5) 59 (36.9) 44 (31.2)
p for x square test 0.46 <0.01

Significant values (p <0.05) are set in italics. Total numbers of cells in each group are not the same due to the missing value

co-residing in the household, though we found significant asso-
ciation between the presence of grandparents in the household
and maternal received and provided support. The results of sen-
sitivity analyses are not presented but available upon request.

Discussion

We found that high maternal social interaction is inversely
associated with total difficulties and prosocial behavior
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problems in offspring, while similar associations were not
found in paternal social interaction. Furthermore, we found
that offspring of mothers who provided high social support
were less likely to show prosocial behavior problems, inde-
pendent of received social support. This is consistent with
previous research that highlights the association between so-
cial support and child behavior problems [15]. Our findings
further add to the literature by showing that both received and
provided social support have a robust protective effect on
child behavior problems.
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Table 3 Models predicting SDQ total difficulties by parental social interaction (n=1538)

Model 1*
OR (95 % CI)

Model 2°
OR (95 % CI)

Model 3°
OR (95 % CI)

Model 4¢
OR (95 % CI)

Model 5°
OR (95 % CI)

Total score of maternal social interaction

Lower Reference Reference Reference Reference
Middle 0.68 (0.49-0.95) 0.71(0.51-1.00) 0.71* (0.51-1.00) 0.71*%* (0.50-1.01)
Higher 0.64 (0.45-0.92) 0.70 (0.49-0.99) 0.69 (0.48-0.99) 0.69*** (0.48-1.00)
p for trend 0.02 0.04 0.05 0.06

Maternal social support, received
Lower Reference Reference Reference Reference Reference
Middle 0.64 (0.46-0.88) 0.69 (0.50-0.97) 0.69 (0.49-0.96) 0.68 (0.48-0.95) 0.77 (0.54-1.11)
Higher 0.58 (0.40-0.83) 0.64 (0.45-0.92) 0.65 (0.45-0.94) 0.64 (0.43-0.93) 0.81 (0.43-1.26)
p for trend <0.01 0.02 0.02 0.02 0.33

Maternal social support, provided
Lower Reference Reference Reference Reference Reference
Middle 0.70 (0.50-0.99) 0.72 (0.51-1.01) 0.72 (0.51-1.02) 0.70 (0.48-1.00) 0.77 (0.53-1.10)
Higher 0.55 (0.39-0.78) 0.59 (0.42-0.84) 0.57 (0.38-0.78) 0.56 (0.39-0.81) 0.67**** (0.44-1.02)
p for trend <0.01 <0.01 <0.01 <0.01 0.05

Total score of paternal social interaction
Lower Reference Reference Reference Reference
Middle 0.91 (0.65-1.27) 0.92 (0.65-1.30) 0.93 (0.66-1.31) 0.87 (0.61-1.23)
Higher 0.79 (0.56-1.10) 0.80 (0.56-1.13) 0.81 (0.57-1.15) 0.88 (0.61-1.25)
p for trend 0.17 0.20 0.24 0.44

Paternal social support, received
Lower Reference Reference Reference Reference Reference
Middle 1.03 (0.74-1.42) 1.01 (0.72-1.41) 1.00 (0.72-1.40) 0.94 (0.67-1.33) 0.98 (0.68-1.40)
Higher 0.84 (0.59-1.20) 0.86 (0.60-1.23) 0.85(0.59-1.22) 0.93 (0.65-1.36) 0.98 (0.63-1.50)
p for trend 0.36 0.42 0.39 0.73 0.87

Paternal social support, provided
Lower Reference Reference Reference Reference Reference
Middle 0.80 (0.58-1.11) 0.81 (0.58-1.13) 0.80 (0.58-1.11) 0.84 (0.6-1.18) 0.84 (0.59-1.20)
Higher 0.79 (0.56-1.14) 0.84 (0.58-1.20) 0.86 (0.59-1.23) 0.97 (0.67-1.41) 0.98 (0.64-1.52)
p for trend 0.20 0.31 0.38 0.80 0.89

Full estimation results are available upon request from the authors. Significant values (p <0.05) are set in italics
*p=0.053; **p=0.058; ***p=0.053; ****p=0.059

# Controlled for SDQ respondents and child characteristics (age and sex)

® Adding to model 1, controlled for household variables (annual household income and the number of children)

¢ Adding to model 2, controlled for maternal characteristics (age, education level, and psychological distress) for maternal social interaction and social
support, and paternal characteristics for paternal social interaction and social support

9 Adding to model 3, controlled for both maternal and paternal characteristics (age, education level, and psychological distress)
¢ Adding to model 4, controlled for social support both received and provided

Three possible pathways may explain the association be-
tween maternal social interaction and total difficulties in off-
spring. First, social interaction directly affects maternal mental
health [32] and better parenting [37, 38], which is linked to the
child’s development of behavior regulation and cognitive
skills [39, 40]. Second, mothers who showed higher social
interaction could be more likely to interact with offspring
using a responsive and sensitive parenting approach, which
promotes warm and supportive attachment between parents

and offspring [41]. The importance of attachment for mental
health problems among children is well established [42, 43].
Third, the offspring of mothers who showed high social inter-
action might be living in environments that are rich in social
resources such as collective efficacy, including informal social
control by neighbors and friends. It has been suggested that
collective efficacy creates a feeling of mutual support in pa-
rental caregiving [44] and may have a preventive effect on
mental health problems among children in the community
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Table 4 Models predicting SDQ prosocial behavior by parental social interaction (n=1538)

Model 1*
OR (95 % CI)

Model 2°
OR (95 % CI)

Model 3¢
OR (95 % CI)

Model 44
OR (95 % CI)

Model 5°
OR (95 % CI)

Total score of maternal social interaction

Lower Reference
Middle 0.74* (0.55-1.00)
Higher 0.48 (0.33-0.70)
p for trend <0.01

Maternal social support, received
Lower Reference
Middle 0.73 (0.54-1.00)
Higher 0.59 (0.42-0.85)
p for trend <0.01

Maternal social support, provided
Lower Reference
Middle 0.79 (0.57-1.08)

Higher 0.50 (0.36-0.71)
p for trend <0.01

Total score of paternal social interaction
Lower Reference
Middle 0.85(0.61-1.18)
Higher 0.88 (0.63-1.23)
p for trend 0.45

Paternal social support, received
Lower Reference
Middle 1.01 (0.73-1.39)
Higher 0.93 (0.66-1.32)
p for trend 0.71

Paternal social support, provided
Lower Reference
Middle 0.85 (0.62-1.17)
Higher 0.8 (0.57-1.13)
p for trend 0.20

Reference

0.71 (0.52-0.97)
0.48 (0.33-0.71)
<0.01

Reference

0.71 (0.52-0.97)
0.60 (0.41-0.87)
<0.01

Reference

0.75 (0.54-1.03)
0.49 (0.35-0.71)
<0.01

Reference

0.85 (0.61-1.19)
0.89 (0.63-1.25)
0.5

Reference

1.00 (0.72-1.39)
0.94 (0.66-1.34)
0.74

Reference

0.86 (0.62-1.19)
0.81 (0.57-1.15)
0.22

Reference

0.70 (0.51-0.95)
0.48 (0.32-0.70)
<0.01

Reference
0.71(0.52-0.97)
0.59 (0.41-0.86)
<0.01

Reference

0.73** (0.52-1.01)

0.48 (0.33-0.68)
<0.01

Reference
0.85(0.61-1.19)
0.88 (0.62—-1.24)
0.47

Reference

1.00 (0.72-1.39)
0.95 (0.67-1.35)
0.88

Reference

0.83 (0.60-1.14)
0.78 (0.55-1.11)
0.16

Reference

0.71 (0.51-0.98)
0.48 (0.33-0.71)
<0.01

Reference

0.72 (0.52-1.00)
0.59 (0.40-0.86)
<0.01

Reference

0.71 (0.51-1.00)
0.48 (0.34-0.70)
<0.01

Reference

0.87 (0.62—-1.22)
0.94 (0.66-1.33)
0.71

Reference

0.97 (0.69-1.37)
0.97 (0.67-1.41)
0.88

Reference

0.88 (0.63-1.21)
0.85 (0.60-1.22)
0.38

Reference

0.84 (0.59-1.20)
0.85 (0.55-1.33)
043

Reference

0.76 (0.52-1.09)
0.51(0.33-0.79)
<0.01

Reference

1.00 (0.69-1.44)
1.06 (0.67—-1.68)
0.82

Reference

0.89 (0.62-1.27)
0.87 (0.55-1.36)
0.53

Full estimation results are available upon request from the authors. Significant values (p <0.05) are set in italics

*p=0.052; **p=0.057

# Controlled for SDQ respondents and child characteristics (age and sex)

® Adding to model 1, controlled for household variables (annual household income and the number of children)

¢ Adding to model 2, controlled for maternal characteristics (age, education level, and psychological distress) for maternal social interaction and social

support, and paternal characteristics for paternal social interaction and social support

9 Adding to model 3, controlled for both maternal and paternal characteristics (age, education level, and psychological distress)

¢ Adding to model 4, controlled for social support both received and provided

[45]. Thus, neighborhoods rich with collective efficacy—
where mothers who show high social interaction are more
likely to live—could affect behavior problems in offspring.
The reason why maternal provided social support
showed an independent protective effect on prosocial be-
havior problems, and received social support did not, is
unknown. One possible reason is that the associations be-
tween maternal behavior and offspring behavior might also
be caused by the same genetic factors. Previous research has

@ Springer

shown that prosocial behavior in children is inherited genet-
ically [46, 47]. In our study, prosocial behavior problems in
offspring may be partly due to this reason, and the same
genetic factor might be shared among mothers who show
low social interaction. Another possible reason is that
mothers who provide social support may help to develop
the social skills of their offspring [48]. Mothers play an
important role as socializers for offspring because of their
primary roles as caregiver [46]. Moreover, as mentioned in
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the Introduction, providing social support to others might be
beneficial to individuals’ wellbeing rather than just receiv-
ing support [21, 24], which in turn might have a positive
effect on child behavior. We can assume that mothers who
showed high social interaction place importance on having
stable and harmonious social environments around them,
which in turn leads offspring to learn prosocial behavior
[49, 50].

Paternal social support did not show significant association
with behavior problems in offspring. One possible reason is
gender difference in social support [51, 52]. Previous research
reported that fathers are less likely to be influenced by emo-
tional support than mothers [51]. Alternatively, we might un-
derestimate the effect of paternal social interaction in other
settings, such as the workplace, because resources of social
support differ between men and women [52]. Thus, paternal
social interaction might be protective for behavior problems in
offspring if we measure paternal social interaction, including
the work environment. Further research is needed to elucidate
the impact of paternal social interaction on behavior problems
in offspring, including parental social interaction in the
workplace.

We recognize that this study has several limitations. First,
because our analysis was cross-sectional, it was difficult to
infer causal association. For example, parents who have off-
spring with less behavior problems might have more opportu-
nities to interact with the people around them (i.e. reverse
causation). Second, we focused on limited dimensions of so-
cial support, that is, emotional and instrumental support. Other
types of social support, such as financial or informational sup-
port, might also be associated with behavior problems in off-
spring. However, the types of support in this study are easier
for parents to receive and provide [32]. Third, although the
parental version of the SDQ has been widely used, respondent
bias may exist. As the scoring of child behavior, especially
prosocial behavior, may be more susceptible to parents’ char-
acteristics [53], it may be that mothers who have positive
social interactions perceive their child’s behavior to be more
prosocial. Lastly, the generalizability of our findings is limited
because of the low response rate.

Beyond these limitations, there are several promising di-
rections for future research. A longitudinal survey is needed to
elucidate the causality of maternal social interaction and be-
havior problems in offspring, and to follow people’s relation-
ships and social support, which could change over time.
Furthermore, interventional programs for child behavior prob-
lems to promote increased social participation among
mothers, or interventions to reduce maternal social isolation,
require further investigation. Although we found no associa-
tion between paternal social support and behavior problems in
offspring, interventions that boost both maternal and paternal
social interaction might be effective for the prevention of child
behavior problems.

In conclusion, this study showed that high maternal social
interaction, but not paternal social interaction, had a protective
effect on total difficulties in offspring. Specifically, the off-
spring of mothers who provided social support are less likely
to show prosocial behavior problems. Further study is needed
to examine the mechanism of how maternal and paternal so-
cial support affects behavior problems in offspring.
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