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Abstract

Background: Loneliness in mothers raising children can adversely impact the health of their children and lead to child
abuse, depression, and deterioration of mothers’ health. Few studies to date have specifically assessed the association
between loneliness and social factors, including the use of social network sites (SNSs), and personal factors. This study
aimed to identify predictors of loneliness in mothers raising children, with special reference to SNS use.

Methods: This cross-sectional study involved an anonymous self-reported questionnaire survey of mothers
participating in the health check-ups for their children in Nagahama City, Japan, from July 28 to September 29, 2014.
The following items were assessed: revised UCLA Loneliness Scale, “Secure” subscale of the Internal Working Model
Scale (IWMS-S), psychological distress scale (K6), abbreviated Lubben Social Network Scale (LSNS-6), and types of
communication devices and information sources. Multiple regression analysis was performed using the Loneliness
Scale score as the dependent variable.

Results: Among 763 mothers attending health check-ups for children in Nagahama City, 715 were available for the
survey. Among a total of 638 respondents, data from 523 mothers were analyzed (valid response rate: 73.1%). The
mean Loneliness Scale score + standard deviation was 36.1 +£9.7. The multiple regression analysis revealed that
loneliness was significantly associated with being financially worse-off (3 = —3.35, p =0.004) and struggling (3 =—247,
p=0.047), having a smaller family social network (3 =—0.32, p =0.032), having fewer friends (3 =— 049, p=0.001), and
having a smaller SNS network (3 =— 021, p=0.018); a lower secure subscale score on the IWMS-S (3 =-0.56, p < 0.
001); and a K6 score of 25 (3 =4.24, p < 0.001).

Conclusion: The degree of loneliness in mothers raising children was associated with a smaller social network, lower
secure attachment style, and a higher possibility of psychological distress. These factors should be considered when
developing effective interventions against loneliness in mothers raising children.

Keywords: Mothers, Raising children, Loneliness, Social network site (SNS), Social network, Social support,
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Background

Of the various mental health issues that can follow child-
birth, a fair amount is known about post-partum depression
[1]. However, our understanding of loneliness following
childbirth is limited. There is considerable evidence among
the elderly that social relationships have a significant impact
on health [2-4]. However, whether a similar relationship
exists among mothers raising children is unknown. Peplau
and Perlman defined loneliness as “the unpleasant experi-
ence that occurs when a person’s network of social relations
is deficient in some important way, either quantitatively or
qualitatively” [5]. Official statistics in Japan have shown that
one third of families had a nuclear structure, and 1.6% of
families were fatherless [6]. Furthermore, the time spent on
childcare by Japanese men with children younger than
6 years is the lowest among many countries [7-9]. In
addition to one’s own personal social network, social trust
in the neighborhood was reported to be independently as-
sociated with the risk of child physical abuse [10]. In gen-
eral, women with children are considered blessed, likely to
be surrounded by friends and family such as their child(ren)
and spouse, and are therefore often considered to be im-
mune to loneliness. However, as nuclear families have be-
come the more predominant family structure, and with
increasingly weaker regional connections, information per-
taining to childrearing is often sparse and difficult to come
by, leading to concerns about loneliness in mothers raising
children [11]. Mothers who experience a high degree of
loneliness are likely to be depressed, which in turn leads to
decreased self-esteem and poor health, and consequently
the poor health of their children and, in some cases, child
abuse [12].

Loneliness is influenced by both personal and social fac-
tors [5]. Personal factors include introverted personalities
or low self-esteem. Our self-conception is largely based on
our relationships with other people [13]. Attachment the-
ory assumes that as individuals construct relationships
with others around them, their actions are influenced by
whether the other person is useful, as well as by their esti-
mations of whether they are accepted [14]. This theory led
to the formation of the Internal Working Model of attach-
ment. Internal Working Models are based on infants’ ex-
pectations regarding the accessibility and responsiveness
of their caregivers. Hazan and Shaver proposed three pat-
terns of working models in adults that corresponded con-
ceptually to the attachment patterns of children, ie.,
“secure,” “anxious/ambivalent,” and “avoidant” [15]. The
attachment styles are also personal factors [16].

On the other hand, social factors include social net-
works and support [17]. Social networks have structural
aspects, and social support has subjective traits. Loneliness
is likely to be correlated with measures of both social net-
work and social support [4].With the proliferation of
Internet use, mothers raising children can now obtain a
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large amount of information on medical care and child
health via the Internet [18]. Social network sites (SNSs)
are defined as “web-based services that allow individuals
to (1) construct a public or semi-public profile within a
bounded system, (2) articulate a list of other users with
whom they share a connection, and (3) view and traverse
their list of connection may vary from site to site” [19].
SNSs, such as Facebook and Twitter, are web services
aimed at members who see value in user-user communi-
cation. The current generation of women who experience
pregnancy, childbirth, and childrearing uses SNSs on a
daily basis [20]. However, no study has examined how
SNS use affects loneliness in mothers raising children. It is
also unclear how loneliness is associated with personal at-
tachment styles in these mothers. To increase support for
this population, it is important to assess the actual level of
loneliness experienced by such mothers, and to identify
social and personal factors associated with loneliness.

This study aimed to identify predictors of loneliness
among mothers raising children in Japan, with special
reference to SNS use.

Methods

Study participants

This was a cross-sectional study that used the opportun-
ity provided by health check-ups to conduct a question-
naire survey. Health check-ups are held in accordance
with the Japanese health care system. Regular collective
health check-ups are provided to children during the
first four years after birth by each municipal government
[21]. A total of 28 group health check-ups for children
were held at two local public venues in Nagahama City,
Japan, between July and September 2014.

All mothers who attended the health check-ups be-
tween July and September 2014 were recruited. Mothers
who received questionnaires were registered, and those
who completed the questionnaire were considered to
have consented to participate in the study.

All participants were mothers raising children under
the age of three who resided in Nagahama City at the
time of the survey. Participation was voluntary, and all
mothers received a verbal and written explanation that
they could skip over difficult questions. In order to ad-
dress any emotional discomfort resulting from filling out
the questionnaire, each participant was provided with a
tissue package that had the contact information of the
researchers and the Nagahama City childrearing consult-
ation center. Women who were unable to answer the
Japanese questionnaire (including those who could have
answered through a translator) were excluded.

Questionnaire
The questionnaire was developed based on results of an
interview and previous studies on loneliness. The pretest
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was conducted among women aged 19-39 years, and
was followed by revisions. A researcher and local gov-
ernment officials explained the study both in person and
in writing to mothers who came for the health
check-ups. Mothers who consented to participate were
given questionnaires, which were then collected directly
from the mother at the site. We used an anonymous
self-reported questionnaire.

The questionnaire contained 71 items with the following
content: basic characteristics, attachment patterns (pat-
terns showing the tendency towards easy acceptance of
help from others), loneliness, psychological distress, social
networks (number of associated people and support) [4],
and types of communication devices and information
sources (see Additional files 1 and 2).

Attachment patterns were evaluated using the Internal
Working Model Scale (IWMS) based on the Attachment
theory [14, 15, 22]. This model reveals construction pat-
terns of human relationships, which are strongly corre-
lated with loneliness. Interpersonal differences in the
Internal Working Model include four patterns that cor-
respond to the attachment patterns observed in infancy/
toddlerhood. IWMS comprises three subscales: the “se-
cure scale,” “ambivalent scale,” and the “avoidant scale.”
Each subscale has 6 items rated on a 6-point scale. Sub-
scale scores range from 6 to 36 points, with higher
scores indicating the distinctive characteristics of attach-
ment patterns. However, we used only the “secure scale”
(6 items, score range: 6—36 points), since the concept of
“secure” is the most basic of attachment patterns, and to
avoid burdening (physically and psychologically) partici-
pants in view of the pretest results and previous reports
[23]. We used the revised version of the UCLA Loneli-
ness Scale to measure loneliness [24, 25]. This instru-
ment comprises 20 items rated on a 4-point scale.
Scores (hereafter, “Loneliness Scale scores”) range from
20 to 80 points, with higher scores indicating a stronger
loneliness. Psychological distress was evaluated using the
K6 scale [26]. To evaluate social networks, we used the
Japanese version of the abbreviated Lubben Social Net-
work Scale (LSNS-6) [4, 27, 28]. For each item on this
instrument, the number of associated people in the so-
cial network was measured on a 6-point scale. Possible
scores range from 0 to 15 points, with higher scores in-
dicating a larger social network. We added “mom
friends” and “friends from SNS” as additional options
along with “family” and “friend” categories. “Mom
friends” were defined as other friends who are mothers
acquainted through one’s children.

Statistical analysis

The primary outcome was loneliness, as evaluated by
Loneliness Scale scores. First, we summarized the results
from each item of the scale using descriptive statistics. To
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examine factors associated with Loneliness Scale scores,
we calculated mean scores of the revised UCLA Loneli-
ness Scale for each item, and performed either a t-test or
analysis of variance (ANOVA). Bonferroni corrections for
multiple comparisons were also made to reduce the
chance of obtaining Type I errors. Any variable deemed
significant by univariate analysis, or those found to have a
p value < 0.2 and were important (either clinically or as re-
ported by previous studies) were identified, and their cor-
relations with Loneliness Scale scores were confirmed
using Spearman’s rank correlation coefficient. Following
this, the forced entry method was applied in the multiple
regression analysis. Loneliness Scale scores were set as the
dependent variable, which yielded an estimated partial re-
gression coefficient. The test was two-tailed, and p < 0.05
was considered statistically significant. Participants with
missing data on the UCLA Loneliness Scale or with miss-
ing data for four or more items were excluded. Missing
data for each item were not excluded, but treated as one
category in univariable analyses. JMP® Pro 11.0.0 was used
for statistical analyses.

Ethical considerations

This study was approved by the Kyoto University Gradu-
ate School and Faculty of Medicine Ethics Committee
(Approval No. E2248).

Results

Among 763 mothers attending health check-ups for chil-
dren in Nagahama City, 715 were available for the sur-
vey. Two were excluded due to repeated participation,
and 46 failed to hand in the questionnaires. A total of
638 mothers returned the questionnaires (89.2%). Of
these, those who omitted responses to at least one of the
items in the UCLA Loneliness Scale, those with four or
more items missing from basic characteristics, or those

Mothers visiting infant
health check =763
oa Shecdips 1 Missed invitation to
participate n=46
Participated in the past n=2
Recruited
n=715
Refused to participate n=7
Not responded n=70
Responded
n=638
Excluded n=115
UCLA Loneliness Scale data
missing, 4 or more basic
characteristics missing and
Analyzed may used a translator
n=523

Fig. 1 Flowchart of participant selection
- J
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Table 1 Participant characteristics
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Table 1 Participant characteristics (Continued)

Number 9% or mean SD Number % or mean SD

Age (years), n% Education level
19 or younger 5 1.0% Junior high 27 5.2%

20-29 134 25.6% High school 141 27.0%
30-39 308 58.9% Vocational/junior college 242 46.3%
40-49 40 7.6% University/graduate school 110 21.0%
No answer 36 6.9% No answer 3 0.6%
Mean (SD) 32.2(5.1) Age of oldest child (months) 43.7(39.0)

Marital status SD, Standard deviation
single / 3% who may have potentially used a translator were ex-
Married o1 97.7% cluded (total of 115 mothers). The remaining 523 ques-
Divorced 3 06% tionnaires were subject to analysis (valid response rate:
No answer 2 04% 73.1%) (Fig. 1).

Help from spouse Table 1 summarizes the basic characteristics of
Ves 461 88.1% participants. Mean age (+SD) was 32.2 (+£5.1) years,
No 2 8% and 511 participants (98%) were married. Mean

Loneliness Scale scores according to each group as
No answer ]7 33% categorized by basic characteristics are shown in

No. of children Table 2. The mean (+SD) Loneliness Scale score for
1 216 413% all study participants was 36.1(+9.7) (median, 35;
2 or more 307 58.7% range, 20-74). Even after applying Bonferroni’s cor-

Employment rection (p<0.0015), health status (p<0.001) and

subjective economic status (p <0.001) were signifi-
Yes 232 44.4% . . . .

cantly associated with loneliness score. Loneliness
No 289 >53% Scale scores were highest among teenagers, followed
No answer 2 04% by participants in their 40s and 20s, with the lowest

Daycare scores observed among those in their 30s. Among
Attends 217 41.5% married women, those with spouses who did not
Does not attend 303 57.0% help with childrearing and housework had higher

levels of loneliness. With respect to health status,
No answer 3 0.6% . .
loneliness tended to increase as health status wors-

Health status ened. For subjective economic status, the lowest
Very good 362 69.2% loneliness scores were observed in those who re-
Good 137 26.2% ported that they were economically “somewhat
Fair 23 4.4% stable,” followed by those who reported that they
Poor 0 0.0% were “stable” and “somewhat unstable.” The highest

level of loneliness was reported among those who
No answer 1 0.2% . .
o . were economically “unstable.” For education level,

Subjective economic status graduates of college/graduate school had the lowest
Stable 57 10.9% Loneliness Scale scores, followed by graduates of
Somewhat stable 260 49.7% trade school/junior college and graduates of junior
Somewhat unstable 173 33.1% high, with high school graduates reporting the high-
Unstable 30 57% est degree of loneliness. Cronbach’s a for the UCLA

Loneliness Scale in the present study was 0.77.
No answer 3 0.6% .

o Data regarding the secure subscale of the IWMS

Live-in parents (IWMS-S), abbreviated version of the LSNS-6, and K6,
Yes 177 338% and Spearman’s rank correlation coefficient p for Loneli-
No 342 65.4% ness Scale scores are shown in Table 3. Significant corre-
No answer 4 0.8% lations with Loneliness Scale scores were found for the

LSNS-6 items of family, friends, mom friends, SNS,
IWMS-S, and Keé.
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Table 2 Mean (+SD) Loneliness Scale scores

Loneliness Scale score  p value*

Age (years) 0.027
19 or younger 450 + 40
20-29 354+99
30-39 353+93
40-49 386 +98

Marital status 0.132
Single 400+92
Married 360+ 97
Divorced 440 + 101

Help from spouse 0.002
Yes 356 £95
No 387+ 100

No. of children 0.948
1 36.1 96
2 or more 362 +97

Employment 0.520
Yes 356+£93
No 36.5+ 99

Daycare 0.115
Attends 369 +98
Does not attend 357 +95

Health status < 0.001
Very good 348 £ 94
Good 388 +£9.7
Fair 410+ 88
Poor

Subjective economic status <0.001
Stable 353+99
Somewhat stable 348 £ 94
Somewhat unstable 372+94
Unstable 434 +90

Live-in parents 0.769
Yes 366 +95
No 360+ 938

Highest level of education completed 0.025
Junior high 364 +96
High school 381+£99
Vocational/junior college 353+98
University/graduate school 351 +88

*T-test or one-way ANOVA

Table 4 shows the results of communication device
use and Loneliness Scale scores. All participants used
communication devices, of which smartphones were
used widely by mothers. Mothers who spent an average
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of 1-2 h (daily) on the phone within the last 3 months
showed the lowest level of loneliness. On the other hand,
mothers who spent more than 2 h or fewer than 0.5 h
on phones showed higher levels of loneliness. Most
mothers did not own a tablet or traditional cell phone.
While tablet users tended to show higher levels of loneli-
ness with increased tablet use, no significant correlation
was found between Loneliness Scale scores and time
spent on personal computers. As the duration of smart-
phone use became longer, the frequency of SNS use
tended to increase (see Additional file 3).

Tables 5 and 6 shows Loneliness Scale scores and fre-
quency of consulting with various information sources. Most
participants had contacts with “parents’and “friends” as in-
formation sources. For these sources, a higher frequency of
consultation was correlated with lower levels of loneliness.
Relative to those who did not use SNS as an information
source, those who did tended to have lower levels of loneli-
ness. A comparison of the various information sources used
twice or more per week revealed that Loneliness Scale
scores among SNS users were lower than among those who
used traditional information sources such as parents,
friends, neighbors, specialists and medical personnel (e.g,
doctors, midwives, nurses, pharmacists, daycare personnel),
television (TV)/radio/newspapers, childrearing seminars,
and mothering classes. A higher frequency of consultation
with parents and friends (more than once/week) was cor-
related with a higher frequency of SNS use (see Additional
file 4). IWMS-S and frequency of consulting were posi-
tively associated with SNS use (see Additional file 5).

Results from multiple regression analysis are presented
in Table 7. Explanatory variables, from the perspective of
characteristics, included subjective economic status,
health status, IWMS-S (considered an important personal
factor), and K6. Age was not selected as an explanatory
variable based on previous studies [22, 29] and possible
collinearity with other variables. From the perspective of a
mother’s relationship with her child, we selected “daycare
enrollment” and the four items of LSNS-6 considered to
be important social factors (“family,” “friends,” “mom
friends,” and “SNS”). Finally, we selected “use frequency of
books and magazines” from information sources, and
“smartphone use time” from communication devices. Cor-
relation coefficients between explanatory variables were
all 0.6 or lower.

These 11 variables were used as explanatory variables to
predict Loneliness Scale scores. Significant associations
with high levels of loneliness were found for low scores
for the LSNS-6 items of “family,” “friends,” and “SNS”;
low IWMS-S scores; and high K6 scores. With regard to
subjective economic status, the level of loneliness was sig-
nificantly higher among people with the highest economic
status relative to those with intermediate status. Moreover,
those with the lowest economic status had a higher level
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Table 3 Correlations between loneliness scores and IWMS-S, LSNS-6, and K6

Number Percent Mean SD Spearman*® p value
Internal Working Model (secure type) 509 206 55 -0.52 <0.001
LSNS-6 family 521 88 27 -033 <0.001
LSNS-6 friends 518 7. 33 -043 <0.001
LSNS-6 mom friends 521 5.0 39 -032 < 0.001
LSNS-6 SNS 513 6.5 48 -033 <0.001
K6 511 33 35 028 <0.001
-4 363 71.0%
5-12 139 27.2%
13- 9 1.8%

SD, Standard deviation

IWMS, Internal Working Model Scale

LSNS-6, abbreviated version of the Lubben Social Network Scale
*Spearman’s rank correlation coefficient (p)

of loneliness relative to that among those with the highest
economic status.

Discussion

The present study found that low support from SNS friends
significantly correlated with high levels of loneliness among
mothers raising children, even after adjusting for economic
instability, low support from family and friends, low
IWMS-S score, and psychological distress. This study is the
first to report “personal factors,” “actual use status of com-
munication devices,” and “information sources” as factors
associated with loneliness among mothers raising children
under the age of 3 years.

We found that loneliness tended to be lower as personal
networks created through SNSs as well as traditional net-
works of family and friends grew. A higher frequency of
consultation with parents and friends (more than once/
week) was correlated with a higher frequency of SNS use.
A previous study reported that Internet communications
may reduce feelings of loneliness among the elderly and
adolescents [30, 31]. Similarly, the present study showed
that SNS use may also reduce loneliness among mothers
raising children. The beneficial role of bidirectional infor-
mation support, including SNSs, provided by public or
commercial services warrants further research. Interest-
ingly, loneliness levels among those who used SNSs at a
rate of twice or more/week tended to be lower than those
of mothers who obtained their information from other
sources. The number of friends on SNSs among university
students was reported to be associated with social support
and health [32]. Thus, the potential of social relationships
via SNSs to alleviate loneliness among mothers raising
children is worth investigating.

Our results also suggest a U-shaped relationship between
the time spent on smartphones and loneliness. The time
spent on smartphones by mothers raising children was sig-
nificant; namely, relative to those who did not have a

smartphone, and very little smartphone use (<0.5 h) was
associated with higher levels of loneliness. Longer smart-
phone use (2-3 h, >3 h) was also associated with higher
levels of loneliness. These results suggest an optimal range
of smartphone use which may be associated with lower
levels of loneliness. Although determining whether a causal
relationship exists will require further investigation, this
finding allows us to understand the characteristics of those
requiring support, and may provide basic resources and in-
formation as we develop ways to support them. Among the
few mothers who used tablets/gaming devices, those who
spent more time on tablets/gaming devices tended to be
lonelier. The length of time on these devices may also re-
flect the time spent alone in the house, and could indicate
that these individuals are moving farther and farther away
from social support, e.g., actual human relationships.

A low secure attachment style and psychological distress
(K6) were associated with loneliness. The IWMS reveals
construction patterns of human relationships, which are
strongly correlated with loneliness. Secure attachment rep-
resents one’s ability to control negative emotions and be-
haviors appropriately and achieve a sense of safety through
the effective use of assistance received from others. A low
secure attachment style increases loneliness because one
cannot effectively receive support from others. Ultimately,
this is thought to influence one’s responses to changes in
actual social relationships, as well as how an individual ef-
fectively avoids loneliness by minimizing or lessening it [5].
The fact that loneliness was associated with psychological
distress, in the context of mental health of mothers raising
children, suggests the need to provide support to these
mothers to reduce their loneliness. When providing sup-
port to prevent anxiety and child abuse among mothers
raising children, in addition to social factors (e.g., SNS use),
personal factors such as the tendency to be positively aware
of support from others, and the potential for psychological
distress should be considered.
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Table 4 Communication device use and Loneliness Scale scores
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Communication device* Number Percent Loneliness Scale score p value
(mean +SD)
Traditional cell phones 522 0.052
Don't have 432 82.8% 356+£98
<05h 61 11.7% 37.8+85
05-1h 12 23% 41.0+£87
1-2°h 9 1.7% 430+84
2-3h 6 1.1% 348104
23h 2 0.4% 380
Don't know 0 0.0%
No answer 1
Smartphones 522 0.001
Don't have 65 12.5% 384+85
<05h 48 9.2% 364 £10.1
05-1h 13 21.6% 349+90
1-2°h 138 26.4% 33.7+9.1
2-3h 96 18.4% 37.5+£10.1
23h 53 10.2% 387113
Don't know 9 1.7% 408+6.2
No answer 1
Tablets 522 0.041
Don't have 431 82.6% 36.1+98
<05h 59 11.3% 343+£87
05-1h 18 3.4% 362+99
1-2°h 8 1.5% 398+58
2-3h 5 1.0% 478+39
23h 1 0.2% 46.0
Don't know 0 0.0%
No answer 1
Personal computers 521 0.625
Don't have 268 51.3% 358+99
<05h 190 36.4% 36.1+95
05-1h 26 5.0% 36.7£94
1-2h 17 33% 381+95
2-3 h 5 1.0% 428+53
23h 15 2.9% 364+£9.2
Don't know 0 0.0%
No answer 2

*All participants used some type of communication device

With regard to subjective economic status, we
found higher levels of loneliness in the lowest eco-
nomic class, and, unexpectedly, in the highest class.
A previous study showed that a low income increased
the prevalence of loneliness in an aged population
[33]. In addition, Sperlich reported that higher psy-
chosocial stress was found in low income mothers as

well as those who were more highly educated [34].
Kahneman argued that above a certain level of stable
income, an individual’s emotional well-being is con-
strained by other factors in their temperament and
life circumstances [35]. Our results suggest that
mothers derive little psychological benefit from in-
come when economic status is not a daily concern.
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Table 5 Loneliness and consultation frequency
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Sources Number Percent Loneliness Scale score p value*
(mean +SD)
Parents 516 0018
Never 30 5.8% 388 £ 106
Once a year 14 2.7% 419+57
Four times a year 45 8.7% 352 £ 101
Once a month 138 26.7% 373+90
Once a week 123 23.8% 351+ 101
2+ times/week 166 32.2% 350+ 97
Friends 516 <.0001
Never 56 10.9% 421 £95
Once a year 39 7.6% 378 +84
Four times a year 62 12.0% 39.1 £ 108
Once a month 210 40.7% 357 +92
Once a week 97 18.8% 324+80
2+ times/week 52 10.1% 337 +103
Neighbors 51 0.027
Never 290 56.8% 370 £ 99
Once a year 42 8.2% 362 =89
Four times a year 47 9.2% 363+ 97
Once a month 91 17.8% 346 +93
Once a week 30 5.9% 311 +£82
2+ times/week 1 2.2% 355+ 84
Specialists 514 0.020
Never 95 18.5% 390+96
Once a year 125 24.3% 360+ 97
Four times a year 134 26.1% 352 +£98
Once a month 142 27.6% 350+ 94
Once a week 9 1.8% 400 + 86
2+ times/week 9 1.8% 337 +87

*One-way analysis of variance

Finally, we found that loneliness among teenage mothers
raising children was higher than that among mothers older
in age. Teenage mothers have characteristically high social
and psychological risks [36, 37]. As such, collaboration be-
tween medical and public administration personnel be-
comes increasingly important in the creation of a proactive
and continuous social network of support from the time of
pregnancy.

Study limitations and future directions

The present study has several limitations. First, we can-
not confirm any causality given the cross-sectional na-
ture of the study. Second, generalizability of the results
may be an issue because the questionnaire survey was
conducted among mothers who came for regular health
check-ups for their children during a specified time

period. However, the mean age and employment rate of
the participants were similar to those reported in na-
tional surveys [38, 39]. Furthermore, the mean Loneli-
ness Scale score for the present study was 36.1; previous
domestic studies reported scores of 34—39 [23, 29], sug-
gesting that our participants did not substantially differ
from other mothers raising children in Japan. Third, the
attendance rate for regular health check-ups for children
in Nagahama City is over 90%. Some mothers fail to
show up due to illness, a weak household nurturing en-
vironment, or work. Women with such backgrounds
likely would have higher levels of loneliness due to
health and economic issues. As such mothers were not
included in the analysis, we may have underestimated
the effects of health status and economic stability on
loneliness. Fourth, the abbreviated version of the
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Table 6 Loneliness and channels of information

Channels Number Percent Loneliness Scale score (mean % SD) p value*
Governmental and corporate homepages 514 0425
Never 360 70.0% 362+£97
Once a year 71 13.8% 375+100
Four times a year 38 74% 354+ 101
Once a month 35 6.8% 337+80
Once a week 7 1.4% 321+£112
2+ times/week 3 0.6% 363
Company and medical homepages 517 0.114
Never 312 60.3% 364+98
Once a year 61 11.8% 372+103
Four times a year 47 9.1% 351+104
Once a month 72 13.9% 351+86
Once a week 17 33% 31.6+69
2+ times/week 8 1.5% 419+78
Personal homepages 512 0.309
Never 288 56.3% 36.6+938
Once a year 41 8.0% 369+103
Four times a year 49 9.6% 340+ 86
Once a month 68 13.3% 350+103
Once a week 39 7.6% 344£80
2+ times/week 27 53% 374+99
SNS 511 0013
Never 326 63.8% 371£96
Once a year 22 4.3% 376+103
Four times a year 22 4.3% 329+99
Once a month 59 11.5% 343492
Once a week 46 9.0% 340+10.1
2+ times/week 36 7.0% 328+88
Magazines/books 513 0.027
Never 139 27.1% 375108
Once a year 69 13.5% 365+94
Four times a year 98 19.1% 375+95
Once a month 143 27.9% 348+87
Once a week 47 9.2% 348+97
2+ times/week 17 3.3% 312482
TV/Radio 513 0.026
Never 197 384% 374+10.2
Once a year 58 11.3% 349+88
Four times a year 83 16.2% 37.7+9.1
Once a month 91 17.7% 348+97
Once a week 61 11.9% 339+89
2+ times/week 23 4.5% 34.1+£96
Pamphlets 509 0.133

Never 305 59.9% 36.7£10.1
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Table 6 Loneliness and channels of information (Continued)
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Channels Number Percent Loneliness Scale score (mean % SD) p value*

Once a year 61 12.0% 346+88

Four times a year 62 12.2% 37.7+104

Once a month 65 12.8% 336+76

Once a week 13 26% 364+83

2+ times/week 3 0.6% 37
Childrearing seminars 513 0.030

Never 292 56.9% 363+£100

Once a year 88 17.2% 38.1+£87

Four times a year 51 9.9% 362+ 100

Once a month 68 13.3% 328+82

Once a week 11 2.1% 349+109

2+ times/week 3 0.6% 33
*One-way analysis of variance
SNS Social network site
TV, television
Table 7 Factors associated with loneliness as determined by multiple regression analysis

Estimated value 95%Cl p-value

Health status

Very good Ref.

Good 151 -0 313 0.067

Fair 3.10 -030 6.51 0.074
Subjective economic status

Stable Ref.

Somewhat stable -335 —5.64 -1.05 0.004

Somewhat unstable —247 -4.90 —0.04 0.047

Unstable 0.95 —-2.66 4.57 0.605
No daycare -0.84 -2.26 0.57 0.242
LSNS-6 Family -0.31 -0.60 -0.03 0.032
LSNS-6 Friends —-049 -078 -020 0.001
LSNS-6 Mom friends 0.03 -0.20 026 0812
LSNS-6 SNS -0.21 -038 -0.03 0.018
Internal Working Model (secure type) —-0.56 -0.70 -041 <0.001
Magazine and book use -0.54 -1.59 0.50 0.307
Smartphone use

<30 min/day Ref.

30 min - 1 h/day -1.01 -3.63 162 045

1-2 h/day -1.72 —4.28 0.84 0.19

2-3 h/day 1.01 -1.70 3.72 046

3+ h/day 221 -0.83 526 0.15

I don't know 033 —5.65 6.31 091

Do not own a smartphone —-0.85 -387 2.16 0.58
K6=5 424 261 5.86 <0.001

R-squared value 0.43

R-squared value adjusted for degrees of freedom 0.41

LSNS-6, abbreviated version of the Lubben Social Network Scale
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LSNS-6 was originally developed for use with older adult
populations. The individual items are not specific to
older adults and, since there were no alternatives that
targeted young women, we considered it appropriate to
use this scale [40—42]. Fifth, we found an association be-
tween loneliness and teenage mothers, but our sample
size was small. Nonetheless, their loneliness scores were
all high (>40). In addition, the main objective for using
various communication devices can vary by use status,
but we asked about the time spent on these devices
comprehensively as one question, without asking why
mothers used their communication devices. Thus, it is
unclear whether loneliness was affected specifically by
tablet use or gaming devices, or by SNS use or talking.
Further studies will be needed regarding how communi-
cation device use may impact the loneliness of mothers
raising children.

Despite these limitations, our study is the first to
demonstrate the importance of considering social net-
works, including communication device and SNS use,
as potential ways to target loneliness among mothers
raising children.

Conclusions

Loneliness among mothers raising children was found
to be associated with sparse social relationships with
others including family, friends, and SNSs; low sense
of “secure” in the Internal Working Model Scale; and
a high likelihood for psychological distress. Our find-
ings may serve as a basic resource when considering
how to provide the appropriate support structure to
mothers raising children.

Additional files

Additional file 1: Questionnaire. The study questionnaire translated into
English. The questionnaire contained 71 items with the following
content: basic characteristics, attachment patterns (patterns showing the
tendency towards easy acceptance of help from others), loneliness,
psychological distress, social networks (number of associated people and
support), and types of communication devices and information sources.
(DOCX 40 kb)

Additional file 2: Questionnaire (Japanese). The study questionnaire in
Japanese. (DOCX 57 kb)

Additional file 3: Time of smartphone use and frequency of SNS.
(DOCX 18 kb)

Additional file 4: Consultation frequency of parents, friends, and SNS.
(DOCX 18 kb)

Additional file 5: “Secure” subscale scores of the Internal Working
Model Scale (Mean, Standard division) and frequency of various
consultations and channels. (DOCX 21 kb)
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Page 11 of 12

Acknowledgements

We thank the survey participants in Nagahama City, the Nagahama City
Health Promotion Division, members of the School of Public Health for their
instruction and support, and Takanori Hiroe of the Department of
Biostatistics Kyoto University School of Public Health for valuable
suggestions.

Availability of data and materials
Datasets used and analyzed during the current study are available from the
corresponding author on reasonable request.

Authors’ contributions

MM designed the study, collected the data, and drafted the manuscript. MK
assisted with the interpretation of results.YT advised on the study design and
data analysis. TN reviewed the draft manuscript and supervised the entire
process. All authors read and approved the final manuscript.

Ethics approval and consent to participate

This study was approved by the Kyoto University Graduate School and
Faculty of Medicine Ethics Committee (Approval No. E2248).

A researcher and local government officials explained the study both in
person and in writing to mothers who came for health check-ups. Mothers
who consented to participate were given questionnaires, which were then
collected directly from the mothers at the site. We used an anonymous self-
reported questionnaire.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Center for Genomic Medicine, Kyoto University Graduate School of
Medicine, Shogoinkawahara-cho, Sakyo-ku, Kyoto 606-8507, Japan. *Kyoto
University School of Public Health, Yoshida Konoe-cho, Sakyo-ku, Kyoto
606-8501, Japan.

Received: 8 January 2017 Accepted: 25 July 2018
Published online: 16 August 2018

References

1. Earls MF. The committee on psychosocial aspects of child and family health.
Incorporating recognition and management of perinatal and postpartum
depression into pediatric practice. Pediatrics. 2010;126(5):1032-9.

2. Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-
year follow-up study of Alameda County residents. Am J Epidemiol. 1979;
109:186-204.

3. Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and empirical
review of consequences and mechanisms. Ann Behav Med. 2010;40:218-27.
https://doi.org/10.1007/512160-010-9210-8.

4. Lubben JE, Gironda MW. Centrality of social ties to the health and well-
being of older adults. In: Berkman B, Harooytan LK, editors. Social work and
health care in an aging society. New York: Springer; 2003. p. 319-50.

5. Peplau LA, Perlman D. Perspectives on loneliness. In: Peplau LA, Perlman D,
editors. Loneliness: a sourcebook of current theory, research and therapy.
New York: Wiley-Interscience; 1982. p. 1-18.

6. Ministry of Health, Labour and welfare:

Heisei27nen kokuminseikatsukisotyousanogaikyou. [Comprehensive Survey
of living Conditions 2015] http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/
k-tyosa15/dl/02.pdf. (2015). Accessed 29 Jun 2018.

7. Ministry of Internal Affairs and Communications: heisei23nen,
syakaiseikatsukihontyousa.[Survey on time use and leisure activities 2006]
http//www.stat.go,jp/data/shakai/2011/ (2012). Accessed 29 Jun 2018.

8. Eurostat: How Europeans spend their time everyday life of women and men
data 1992-2002. http://ec.europa.eu/eurostat/en/web/products-
pocketbooks/-/KS-58-04-998 (2004). Accessed 29 Jun 2018.


https://doi.org/10.1186/s12905-018-0625-x
https://doi.org/10.1186/s12905-018-0625-x
https://doi.org/10.1186/s12905-018-0625-x
https://doi.org/10.1186/s12905-018-0625-x
https://doi.org/10.1186/s12905-018-0625-x
https://doi.org/10.1007/s12160-010-9210-8
http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa15/dl/02.pdf
http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa15/dl/02.pdf
http://www.stat.go.jp/data/shakai/2011
http://ec.europa.eu/eurostat/en/web/products-pocketbooks/-/KS-58-04-998
http://ec.europa.eu/eurostat/en/web/products-pocketbooks/-/KS-58-04-998

Mandai et al. BMC Women's Health (2018) 18:131

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Bureau of Labor Statistics: American Time Use Survey 2015. http://www.
bls.gov/tus/ (2016). Accessed 29 Jun 2018.

Fujiwara T, Yamaoka Y, Kawachi I. Neighborhood social capital and infant
physical abuse: a population-based study in Japan. Int J Ment Health Syst.
2016 Feb 27;(10):13-016-0047-9. eCollection 2016

Ministry of Health, Labour and Welfare: Heisei 22 nen,
kouseiroudouhakusho. [Annual Health, Labour and Welfare Report 2010-
2011] http://www.mhlw.go jp/wp/hakusyo/kousei/10/dl/02-02-04.pdf. (2010).
Accessed 29 Jun 2018.

Chung EK, McCollum KF, Elo IT, Lee HJ, Culhane JF. Maternal depressive
symptoms and infant health practices among low-income women.
Pediatrics. 2004;113(6):523-9.

Peplau LA, Miceli M, Morasch B. Loneliness and self-evaluation. In: Peplau
LA, Perlman D, editors. Loneliness: a sourcebook of current theory, research
and therapy. New York: Wiley-Interscience; 1982. p. 135-51.

Bowlby J. The role of attachment in personality development. In: A secure
base: parent-child attachment and healthy human development. New York:
Basic Books; 1988. p. 119-36.

Hazan C, Shaver P. Romantic love conceptualized as an attachment process. J
Pers Soc Psychol. 1987,52:511-24. https//doi.org/10.1037/0022-3514.52.3.511.
Mikulincer M, Shaver PR. Adult attachment and affect regulation. In: Cassidy
J, Shaver PR, editors. Handbook of attachment: theory, research, and clinical
applications. 2nd ed. New York: The Guilford Press; 2008. p. 503-31.
Cacioppo JT, Fowler JH, Christakis NA. Alone in the crowd: the structure and
spread of loneliness in a large social network. J Pers Soc Psychol. 2009 Dec;
97(6):977-91. https://doi.org/10.1037/a0016076.

Bouche G, Migeot V. Parental use of the internet to seek health information
and primary care utilization for their child: a cross-sectional study. BMC
Public Health. 2008;8:300. https://doi.org/10.1186/1471-2458-8-300.

Boyd DM, Ellison NB. Social network sites: definition, history, and
scholarship. J Comput-Mediat Comm. 2008;13:210-30. https://doi.org/
10.1111/1.1083-6101.2007.00393 x.

Ministry of Internal Affairs and Communications: Heisei26nen tusinriyoudou
koutyousa.[Communications Usage Trend Survey, 2014] http.//www.soumu.go.
jp/johotsusintokei/statistics/statistics05.html (2015). Accessed 29 Jun 2018
Maternal and Child Health Act. Act No. 141 of 1965 (Aug 18, 1965). Japanese.
http://law.e-gov.gojp/htmldata/S40/S40H0 141 html. Accessed 29 Jun 2018.
Takuma T, Toda K. Aichakuriron kara mita seinen no taijintaido: Seijinban
aichaku sutairu shakudo sakusei no kokoromi. [interpersonal attitudes
among youth from the perspective of the attachment theory: an attempt to
create an adult version of the attachment style scale]. the journal of social
sciences and humanities. 1988;196:1-16. Japanese

Baba C, Murayama H, Taguchi A, Murashima S. Nyuuyouji o motsu hahaoya no
kodokukan to shakai tono kanren ni tsuite. [loneliness and social relations
among mothers with infants social network and social support from family
and friends]. Japanese journal of public health. 2013;60(12):727-37. Japanese
Russell D, Peplau LA, Cutrona CE. The revised UCLA loneliness scale: concurrent
and discriminant validity evidence. J Pers Soc Psychol. 1980;39(3):472-80.
Kudoh T, Nishikawa M. Kodokukan ni kansuru kenkyu (1): Kodokukan shakudo
no shinraisei/datousei no kentou. [a study of the feeling of loneliness (1): the
reliability and validity of the revised UCLA loneliness scale]. Japanese journal of
experimental social psychology. 1983;22(2):99-108. Japanese.

Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6
and K10 screening scales for psychological distress in the Australian
National Survey of mental health. Psychol Med. 2003;33:357-62.

Lubben J, Blozik E, Gillmann G, Lliffe S, Von Renteln KW, Beck JC, et al.
Performance of an abbreviated version of the Lubben social network scale
among three European community dwelling older adult populations.
Gerontologist. 2006;46:503-13.

Kurimoto A, Kurita S, Ohkubo T, Tsubota-utsugi M, Asayama K, Takahashi K,
et al. Nihongo ban Lubben Social Network Scale Tanshuku ban (LSNS-6) no
sakusei to shinraisei oyobi datousei no kentou [Reliability and validity of the
Japanese version of the abbreviated Lubben Social Network Scale].
Japanese Journal of Geriatrics. 2011,48(2):149-57. Japanese

Satoh M, Tadaka E, Arimoto A. Toshibu zaiju no nyuyouji o motsu hahaoya
no kodokukan ni kanren suru youin. [factors associated with loneliness
among mothers with 4-month-old or 18-month-old infants in an urban area
in Japan]. Japanese journal of public health. 2014,61(3):121-9. Japanese
Chen YR, Schulz PJ. The effect of information communication technology
interventions on reducing social isolation in the elderly: a systematic review.
J Med Internet Res. 2016 Jan 28;18(1):e18.

31

32.

33

34,

35.

36.

37.

38.

39.

40.

42.

Page 12 of 12

Shaw LH, Gant LM. In defense of the internet: the relationship between
internet communication and depression, loneliness, self-esteem, and
perceived social support. Cyberpsychol Behav. 2002 Apr;5(2):157-71.

Nabi RL, Prestin A, So J. Facebook friends with (health) benefits? Exploring
social network site use and perceptions of social support, stress, and well-
being. Cyberpsychol Behav Soc Netw. 2013;16:721-7.

Savikko N, Routasalo P, Tilvis RS, Strandberg TE, Pitkala KH. Predictors and
subjective causes of loneliness in an aged population. Arch Gerontol Geriatr.
2005 Nov-Dec41(3):223-33.

Sperlich S, Arnhold-Kerri S, Geyer S. What accounts for depressive symptoms
among mothers? : The impact of socioeconomic status, family structure and
psychosocial stress. Int J Public Health. 2011 Aug;56(4):385-96.

Kahneman D, Deaton A. High income improves evaluation of life but not
emotional well-being. Proc Natl Acad Sci U S A. 2010 Sep21;107(38):16489—
16493. doi: https://doi.org/10.1073/pnas.1011492107. Epub 2010 Sep7.
Hudson DB, Elek SM, Campbell-Grossman C. Depression, self-esteem,
loneliness, and social support among adolescent mothers participating in
the new parents project. Adolescence. 2000;35(139):445-53.

Reid V, Meadows-Oliver M. Postpartum depression in adolescent mothers:
an integrative review of the literature. J Pediatr Health Care. 2007,21:289-98.
Ministry of Health, Labour and Welfare: Heisei27nen Jinkou doutai toukei
(kakuteisuu )no gaikyou. [Overview of the Annual statistical bulletin on
population dynamics, 2015 (fixed) ] http://www.mhlw.go.jp/toukei/saikin/
hw/jinkou/kakutei15/index.html (2016). Accessed 29 Jun 2018.

Ministry of Health, Labour and Welfare: Heisei 25 nen Kokumin seikatsu
kisochousa no gaikyou. [Overview of the National Livelihood Survey, 2013]
http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa13/dl/02.pdf (2013).
Accessed 29 Jun 2018

Jagannath V, Unnikrishnan B, Hegde S, Ramapuram JT, Rao S, Achappa B, et
al. Association of depression with social support and self-esteem among
HIV positives. Asian J Psychiatr. 2011,4(4):288-92.

Teo AR, Fetters MD, Stufflebam K, Tateno M, Balhara Y, Choi TY, et al.
Identification of the hikikomori syndrome of social withdrawal: psychosocial
features and treatment preferences in four countries. Int J Soc Psychiatr.
2015,61(1):64-72.

Watabe M, Kato TA, Teo AR, Horikawa H, Tateno M, Hayakawa K, et al.
Relationship between trusting behaviors and psychometrics associated with
social network and depression among young generation: a pilot study.
PLOS One. 2015;10(3):e0120183.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.bls.gov/tus
http://www.bls.gov/tus
http://www.mhlw.go.jp/wp/hakusyo/kousei/10/dl/02-02-04.pdf
https://doi.org/10.1037/0022-3514.52.3.511
https://doi.org/10.1037/a0016076
https://doi.org/10.1186/1471-2458-8-300
https://doi.org/10.1111/j.1083-6101.2007.00393.x
https://doi.org/10.1111/j.1083-6101.2007.00393.x
http://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html
http://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html
http://law.e-gov.go.jp/htmldata/S40/S40HO141.html
https://doi.org/10.1073/pnas.1011492107
http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei15/index.html
http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei15/index.html
http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa13/dl/02.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study participants
	Questionnaire
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Study limitations and future directions

	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

