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Abstract 

Background Child poverty adversely affects children’s health and social lives. Children in households receiving 
public assistance have diverse needs regarding their health and lives Therefore, they require tailored support inter-
ventions based on individual sociodemographic backgrounds and other personal attributes. However, to the best 
of our knowledge, no study has identified distinct segments of these children using self-reported data or evaluated 
the health and social support strategies for the obtained segments. This study aimed to apply a clustering technique 
to quantitatively identify the distinct segments among children in households receiving public assistance, qualita-
tively describe the segment characteristics, and suggest potentially effective health and social life support strategies 
for each segment.

Methods In the quantitative phase, we used the probabilistic latent semantic analysis (PLSA), a machine learning-
based soft clustering method, to identify the segments of children aged 10–15 years in households receiving public 
assistance. We used the segments obtained in the quantitative phase to subsequently conduct seven semi-structured 
interviews and one focus group with professionals supporting children with complex needs. The interviewees were 
asked to describe the segment characteristics and propose health and social life support strategies for each segment.

Results In total, 1,275 children were included in the quantitative analysis. PLSA identified all the segments with dis-
tinct characteristics that made sense to professionals who supported children in households receiving public assis-
tance, confirmed by qualitative findings: e.g. “children who can do things on their own” (Segment 1), “children living 
in a facility” (Segment 2), “children who are in hikikomori (social withdrawal)” (Segment 3), “children who cannot be 
bothered to answer conceptual questions about themselves” (Segment 4), and “children from households with inter-
generational public assistance use” (Segment 5). The qualitative findings also suggested various support measures 
not only for physical health but also for the social and mental health of children in households receiving public assis-
tance, for example, “financial support for higher education” for Segment 1, and “whole family support” for Segment 5.

Conclusions Children in households receiving public assistance can be categorized into distinct segments 
and would consequently benefit from tailored support strategies for their health and social lives.
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Background
Childhood poverty is a major global issue. In high-
income countries, one in every five children lives in 
relative poverty [1]. The Organization for Economic Co-
operation and Development (OECD) defines poverty 
rate as the percentage of people whose income is below 
the poverty line, which is half of the median household 
income for the entire population. In 2018, Japan’s rela-
tive child poverty rate was higher than the average rate of 
the OECD member countries (14.0% and 12.8%, respec-
tively), and it was highly ranked among the seven indus-
trialized countries (G7) [2]. The relative poverty rate of 
Japanese single-parent households with children is the 
second worst among OECD countries (50.8%).

Poverty is not simply a lack of income but also a mul-
tifaceted deprivation of respect from others and self 
in society, human rights, and social connections [3]. 
Townsend developed a deprivation index that is an 
indicator of poverty [4] and is currently used mainly in 
Europe as a way to complement the relative poverty 
rate. The index lists items, such as material goods, ser-
vices, interaction with friends, lifestyle, that people enjoy 
as a standard in society; among these, the number of 
items that the individuals cannot afford/access is added 
[5]. Many studies have applied the deprivation index to 
assess child poverty in various countries [6–9]. However, 
in Japan, only a few studies have reported child poverty 
using this index [10, 11]. Therefore, child poverty in Japan 
is yet to be assessed multidimensionally.

Numerous studies have reported that poverty nega-
tively impacts children’s health. Herein, we referred to 
the World Health Organization’s (WHO’s) definition of 
health —“Health is a state of complete physical, mental, 
and social well-being and not merely the absence of dis-
ease or infirmity” [12]. Child poverty has multidimen-
sional aspects and is associated with various chronic 
diseases; including obesity [13], asthma [14, 15], chronic 
kidney disease [16], and mortality [17]; lower educational 
attainment; poor social relationships [18–20]. Further-
more, childhood poverty is also associated with poor 
physical and mental health, disability, and mortality in 
adulthood [21–23].

Although child poverty is an aspect of poverty in soci-
ety, there are two important reasons for addressing it. 
First, we need to understand the lives and experiences of 
children living in poverty to formulate policies that aim 
to reduce poverty and properly meet children’s needs [24, 
25]. Second, interventions during childhood can improve 
children’s well-being and consequently enhance healthy 

adulthood and healthy aging because childhood poverty 
affects health outcomes in adulthood, as mentioned pre-
viously [26].

Social assistance can be considered a reliable indicator 
of poverty [27]. Approximately 1.6% of the population 
in Japan is enrolled in a public assistance program (Sei-
katsu-hogo in Japanese) [28], and 9.6% of them are aged 
< 19 years [29]. The public assistance program is a welfare 
program offered by the government designed to guaran-
tee a minimum living standard for people below the pov-
erty line. The municipal welfare office assesses people’s 
eligibility for public assistance by completing a compre-
hensive means test that examines their assets, ability to 
work, financial assistance from family members, and use 
of other social programs. In addition to complete exemp-
tion from medical and long-term care expenditures, eli-
gible households can obtain monthly financial assistance. 
Children of public assistance households are eligible for 
educational assistance. Expenses for school supplies, 
class fees, extracurricular club activities, and school 
lunches are provided to children enrolled in elementary 
and junior high schools [30].

Children in households receiving public assistance 
receive in-kind and financial assistance; however, their 
non-material support is inadequate. These children are 
more likely to need support for health and social life 
issues than the general population. For instance, a Swed-
ish cohort study demonstrated that children in house-
holds receiving long-term social assistance showed less 
favorable physical outcomes (all-cause mortality, sui-
cide attempts, alcohol, and drug misuse) and social out-
comes (low educational attainment and social assistance 
in young adulthood) than the rest of the population [27]. 
Another cross-sectional study from Japan showed that 
children in families receiving public assistance were 
more likely to refuse to go to school than those in non-
recipient families [31]. Moreover, disparities in children’s 
health statuses have been observed among those living 
in households supported by public assistance. A Japa-
nese retrospective cohort study of children in households 
receiving public assistance revealed that the prevalence 
of chronic diseases, such as asthma, allergic rhinitis, der-
matitis, eczema, and dental diseases, was higher among 
those living in single-parent households than in non-sin-
gle-parent households [32]. These findings suggest that 
children in such households have diverse needs regard-
ing their health and social lives, and thus require tai-
lored health and social life support interventions based 
on individual sociodemographic backgrounds and other 
personal attributes.
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In Japan, several welfare offices have implemented 
model projects to support the health and social lives of 
children and their caregivers in public assistance house-
holds since 2018 [33]. Since 2021, a healthcare support 
program has been implemented to provide health and 
social care to public assistance recipients of all ages [34]. 
This program mandates welfare offices to support the 
health and social lives of public assistance recipients to 
enhance their health and quality of life. One of the main 
obstacles in conducting this program is prioritizing tar-
gets for support interventions and care planning [35]. 
Another obstacle is the strenuous task for casework-
ers to understand the health and social life of children 
living in households receiving public assistance. The 
caseworkers are local government officials in municipal 
welfare offices. Their tasks mainly comprised adminis-
trative tasks, including processing paperwork regarding 
protection applications and providing public assistance, 
and assistance through regular home visits and inter-
views with public assistance recipients. Caseworkers are 
responsible for an average of 84 households receiving 
public assistance, and they are preoccupied with their 
daily duties [36]. In addition, caseworkers at welfare 
offices are replaced every few years, which makes assis-
tance activities challenging, particularly for new case-
workers [37]. Furthermore, many caseworkers working in 
welfare offices lack sufficient experience to support chil-
dren in households receiving public assistance because 
they mainly focus on supporting the head of the public 
assistance household and do not have the chance to meet 
their children who go to school during the home visits. 
Therefore, innovative approaches should be developed 
to determine targets and provide appropriate support 
interventions for children in households receiving public 
assistance.

As uniform support interventions are not targeted at 
specific people based on their needs, some people can-
not benefit from them. Hence, to offer tailored support 
interventions to targeted individuals based on their 
needs, we applied business and social marketing theories 
and practices [38, 39] wherein the intervention begins 
by determining the“audience”—that is, certain people or 
populations to be targeted—then generates a“marketing 
mix”: product, price, place, and promotion of the ser-
vices to be offered. A marketing mix is created to fit the 
interests and characteristics of the identified audience. 
The vital process for selecting prioritized audiences is 
“segmentation.” Segmentation is the process of dividing a 
population into distinct subgroups of people (segments) 
with similar characteristics or needs, and it offers appro-
priate supportive interventions for targeted segments. 
Theoretically, offering support tailored to each segment 
is a practical strategy for meeting specific needs [40, 41]. 

Clustering is a statistical technique widely used to iden-
tify homogeneous subgroups within a heterogeneous 
population. It is an unsupervised classification in which 
all independent variables are considered simultaneously 
[42]. The key elements of good segmentation are as fol-
lows: the segments should exist in the real world rather 
than simply being statistical constructs, which means 
that the segment characteristics should make sense to the 
people who will utilize them; a manageable number of 
segments needs to be in the range of three to eight; and 
the identified segments should not be the final result but 
have room to add new findings. These elements need to 
be considered during segmentation [38].

Although the concept of segmentation has not been 
cited, numerous studies have employed approaches to 
segment children from impoverished households into 
distinct subgroups by health, including sleep patterns, 
psychiatric symptoms, maltreatment, or trauma/violence 
exposure [43–47]. Furthermore, many studies have iden-
tified subgroups of children experiencing multidimen-
sional poverty by employing unsupervised classification 
techniques such as hard clustering or latent class analy-
sis [48–53]. However, to the best of our knowledge, no 
study has identified distinct segments of children receiv-
ing public assistance, particularly using self-reported 
data. Furthermore, no previous reports have evaluated 
the health and social support strategies for the obtained 
segments. Therefore, using a self-reported questionnaire 
survey, this study aimed to employ segmentation and a 
clustering technique to identify distinct segments within 
the population of children living in households receiving 
public assistance in Japan. We also aimed to describe the 
segment characteristics and determine the health and 
social life support strategies for each segment using a 
qualitative approach.

Methods
Study design
An explanatory sequential mixed methods design was 
used [54] wherein a quantitative phase is conducted first, 
and subsequently, a qualitative phase is implemented to 
help explain the quantitative results in more depth. This 
study comprised two phases: a quantitative phase iden-
tifying the segments of children in households receiving 
public assistance and a qualitative phase involving inter-
views with their supporters.

Quantitative phase
Data
We used cross-sectional data collected through a ques-
tionnaire survey of children aged 10–18 years living 
in households receiving public assistance in Japan as of 
January 2019. This survey was conducted to investigate 
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the living conditions of children in households receiv-
ing public assistance. We selected children aged 10–15 
years as the study population for the analysis because 
their positions in the public assistance program and the 
support they may receive differed before and after junior 
high school. That is, children aged 15 years at the end of 
compulsory education (i.e., when they graduate from jun-
ior high school) are deemed to be of working age under 
Japan’s public assistance system and need to work rather 
than pursue higher education. Enrollment in high school 
has been accepted as part of “occupational assistance,” 
with a view that it will help them become self-sufficient 
[55]. We used questionnaire survey data, including age, 
sex, household composition, sociodemographic charac-
teristics, lifestyle, family life, school life, and subjective 
information. A research Institute in Japan conducted 
this questionnaire survey and acquired data. As of Janu-
ary 2019, 140 of the 1,334 welfare offices across Japan 
agreed to participate in this survey and mailed the survey 
to public assistance households with children aged < 18 
years. We used 42 items in this survey, excluding those on 
height, weight, number of cavities under treatment, wak-
ing and sleeping hours, monthly income from employ-
ment, and reasons for learning support. All responses to 
the items were categorical (see table, Additional file 1).

Statistical analysis
Descriptive statistics were used to summarize partici-
pants’ baseline characteristics. Using probabilistic latent 
semantic analysis (PLSA), we identified segments of chil-
dren aged 10–15 years in households receiving public 
assistance. PLSA was originally developed for document 
classification and assumes latent clusters (segments) 
between documents and appearing words to be common 
topics [56]. The reason for using PLSA in this study is 
that, compared to latent class analysis (LCA), it assigns 
two columns of data to each segment simultaneously, and 
the degree of affiliation of each data to the segments is 
given based on the probability in a one-step method. In 
addition, the analytical model is stable even with a large 

number of variables [57]. LCA is a widely recognized sta-
tistical method that assigns individuals to latent classes 
based on their probability of being in classes, which is 
determined by the pattern of scores they have on cat-
egorical variables (also known as indicator or manifest 
variables). It provides estimates of class probabilities for 
each individual belonging to each class (posterior prob-
abilities) [58]. In many LCA studies, it is common to 
conduct a classify-analyze approach that involves classi-
fying individuals into latent classes using posterior prob-
abilities and then performing a subsequent analysis to 
estimate the relation between latent class membership 
and the variables of interest [59]. However, this approach 
often attenuates the estimated associations between the 
latent class variable and other variables in the final ana-
lytical model [60]. To deal with this problem, an “inclu-
sive” LCA has been proposed [60, 61]. In this approach, 
all variables to be included in the final analytical model 
are included as covariates in the classification model; that 
is, the analysis used to obtain the posterior probabilities 
is generalized to include all variables used in the final 
analytical model. However, the analytical model becomes 
unstable when the number of covariates is large, which 
requires the selection of covariates [62].

In this study, we used IDs of participants and items 
(hereafter referred to as variables) obtained from a ques-
tionnaire survey of children aged 10–15 years living in 
households receiving public assistance for two columns 
of data (Fig.  1). We assume that the ID of a participant 
(i) is characterized by variable (v) through the latent vari-
able z and define its joint probability using the following 
equation:

P(z), P(v|z), and P(i|z) were calculated using the Expec-
tation Maximization (EM) algorithm, which maximizes 
the log-likelihood function [63]. This method provides 

P(ii,vj) =

K

k=1

P(zk)P(vi|zk)P(ij|zk)

Fig. 1 Probabilistic Latent Semantic Analysis (PLSA). PLSA assigns two columns of data (IDs of participants and variables) to each segment, 
and the degree of affiliation with the segment is given based on probability
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flexibility to individuals and variables belonging to more 
than one segment and hence is soft clustering.

In this study, the number of segments was increased 
from 3 to 8 by changing the initial value five times. In 
soft clustering methods, no single fit index determines 
the optimal number of segments [64, 65]. Therefore, the 
recommended procedure for deciding the number of seg-
ments should be to jointly consider statistical fit indices, 
interpretability, and utility [66, 67]. In this study, we used 
the Akaike information criterion (AIC) [68], segment size 
[64], and interpretability of the segments [66, 67, 69]. A 
variable with a higher affiliation probability to a segment 
indicates the segment characteristics [57]. However, 
there is no fixed value for “high” affiliation probability. 
Therefore, we used variables with an affiliation prob-
ability of ≥ 0.50 to interpret and describe the segment 
characteristics because the same variable may belong to 
another segment with the remaining ≥ 0.50 probability 
if the affiliation probability threshold for a variable that 
characterizes a segment is set at ≤ 0.50.

We used Alkano (NTT Data Mathematical System 
Inc., Tokyo, Japan) for PLSA and STATA SE V.17.0 (Stata 
Corp., College Station, Texas, USA) for other statistical 
analyses.

Qualitative phase
Data
Interviewees were selected purposively from profes-
sionals with at least 3  years of experience supporting 
children with complex needs, including those in house-
holds receiving public assistance. Between February 
and December 2023, the first author, a female physician 
with clinical experience of 21 years, who had also been 
trained as a qualitative researcher, conducted seven semi-
structured interviews and one focus group via a video 
Zoom conference (Zoom Video Communications Inc., 
CA, USA). The interviewer did not know the interview-
ees before the study was conducted. Written informed 
consent was obtained from all interviewees before par-
ticipating in this study. They participated in the interview 
voluntarily and were told they could withdraw anytime.

An interview guide was used for the interviews (see 
text, Additional file 2). First, the interviewees were asked 
whether they could think of children aged 10–15 years 
in households receiving public assistance with similar 
characteristics in each segment by showing the segments 
obtained in the quantitative phase. Subsequently, inter-
viewees were asked to describe the segment characteris-
tics and recommend support strategies for each segment. 
The interviews mostly included open-ended questions 
to encourage the interviewers to express their ideas. 
The interviews were conducted, audio recorded, and 

transcribed in Japanese. Every interviewee’s confidential-
ity and privacy were ensured during the interview.

Data analysis
All interview data were translated from Japanese into 
English. Next, we analyzed the data using the qualitative 
descriptive method described by Yin [70]. After review-
ing the verbatim transcripts, text segments were divided 
into codes. All the identified codes were evaluated and 
compared to determine content overlap and similar-
ity. The codes were then classified into themes based on 
similarities and differences. All authors discussed and 
reviewed the transcribed data and themes throughout 
the process to establish credibility and trustworthiness. 
MAXQDA 2022 (VERBI GmbH, Berlin, Germany) was 
used for the data analysis. Finally, to strengthen the cred-
ibility of the results, we asked several interviewees to 
review a preliminary report for any discrepancies from 
what they intended.

Integration of quantitative and qualitative results
A joint display that integrated quantitative and qualita-
tive results into a single table was created to show how 
the qualitative results provided a good explanation and 
understanding of the quantitative findings [54, 71].

Results
Quantitative results
In total, 10,917 public assistance households with chil-
dren aged < 18 years from 140 welfare offices partici-
pated in the survey. From these, 1,972 children aged 
10–18 years responded to the questionnaire. Finally, 
the responses of 1,275 children aged 10–15 years were 
included in the analysis. Response rates could not be 
obtained for this questionnaire survey because two cop-
ies of the questionnaire were mailed to each eligible 
household, and there was no data on how many children 
lived in each household and responded to the question-
naire. The participants’ basic characteristics are listed in 
Table 1. The proportion of boys was almost the same as 
that of girls. Many participants were from single-mother 
households and elementary or junior high school stu-
dents. We included item nonresponse (missing values) 
in the analysis because we believed they could also rep-
resent significant responses from children. The table in 
Additional file  3 shows the complete characteristics of 
the participants.

A five-segment model of children aged 10–15 years in 
households receiving public assistance was determined 
to be optimal after conducting the PLSA and evaluating 
the criteria described in the Methods section. Although 
the lowest AIC value was obtained in the three-segment 
model, we could not describe the characteristics of each 
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segment because of multiple variables from each seg-
ment. Next, the segment size and interpretability of seg-
ments were considered. The five-segment model was 
determined to be optimal after discussing the results of 
the analyses among the authors and professionals (phy-
sicians, epidemiologists, social workers, and welfare 
researchers) and reaching a consensus (see details in 
Additional file 4).

Figure  2 shows variables with an affiliation probabil-
ity of ≥ 0.50 in the five-segment model for children aged 
10–15 years in households receiving public assistance.

Qualitative results
Seven professionals participated in the semi-structured 
interviews, and three were in the focus group. Their 

years of experience supporting or having supported chil-
dren with complex needs ranged between 5 and 30 years, 
with an average of 15.2 years (Table 2). The mean dura-
tion of the interview was 59.5 min. The focus group ses-
sions lasted 80 min. According to Malterud’s concept of 
“information power,” the number of interviewees in qual-
itative interview studies depends on their information, 
which is relevant to the actual study [72]. Ten interview-
ees were considered adequate because this study’s objec-
tive was specific, and they belonged to a specific group 
that supported children with complex needs.

Themes on the segment characteristics of children 
aged 10–15 years in households receiving public assis-
tance and recommended health and social life support 
strategies emerged in each segment. Key findings are 

Table 1 Basic characteristics of participants (n = 1,275)

PLSA Probabilistic latent semantic analysis
a Age is not used in the PLSA analysis

Variables n (%)

Sex Boys 595 (46.7)

Girls 649 (50.9)

Missing 31 (2.4)

Age (years)a 10 194 (15.2)

11 194 (15.2)

12 203 (15.9)

13 186 (14.6)

14 232 (18.2)

15 266 (20.9)

House composition Single-mother household 962 (75.5)

Single-father household 45 (3.5)

Two parent household 180 (14.1)

Household living with grandparent(s) 64 (5.0)

Household living with another person(s) 3 (0.2)

Other types of households 2 (0.2)

Missing 19 (1.5)

Attendance status in school Go to school 1,042 (81.7)

Tend to skip school often 229 (18.0)

Dropped out of school 3 (0.2)

Missing 1 (0.1)

The school I am enrolled in Elementary school 544 (42.7)

Junior high school 662 (51.9)

High school, technical college, or vocational school 45 (3.5)

Other schools 9 (0.7)

Not applicable 4 (0.3)

Missing 11 (0.9)

Employment status Job hunting or currently seeking a job 1 (0.1)

Not job hunting 1 (0.1)

Not applicable 1,272 (99.8)

Missing 1 (0.1)
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presented in Table 3 and are also discussed in the fol-
lowing sections. The complete results and quotes are 
shown in Additional file 5.

Integration of quantitative and qualitative results
Table 3 presents a joint display of the quantitative and 
qualitative results regarding the five-segment model 
for children aged 10–15 years in households receiving 
public assistance. The interviewees described distinct 
characteristics of all identified segments and proposed 
various support strategies for each segment.

Segment 1
The interviewees mentioned that children aged 10–15 
years in households receiving public assistance were 
described as “children who can do things on their own,” 
“children who have difficulty relying on others,” “children 
who possess high intellectual ability and self-esteem,” or 
“children who are eager to learn.”

They seem to be quite responsible and independent-
minded. I think they are the type of person who can 
handle various tasks independently by researching 

Fig. 2 Variables in the five-segment model for children aged 10–15 years in households receiving public assistance. A Segment 1, B Segment 2, C 
Segment 3, D Segment 4, and E Segment 5. Note: Variables with an affiliation probability ≥ 0.50 are listed in the figure.
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things they don’t understand or tackling challenges 
independently. (ID 4)

One recommended support strategy for children in 
Segment 1 was “supporting them by showing concern,” 
because they tended to perform tasks independently and 
had difficulty relying on others, especially those from a 
single-father household.

We need to care about these children, right? I think 
we do more so because they are from a single-father 
household. I worry about them. Fathers and their 
children do not often come to me for advice. (ID 1)

Other support strategies proposed by the interviewees 
included “free after-school place where they belong” and 
“financial support for higher education” to create an envi-
ronment conducive to learning.

For these children, I think it would be beneficial to 
have scholarships or tuition reduction programs 
available. (ID 8)

Segment 2
The interviewees described the children in Segment 2 as 
“children living in a facility,” “children living with their 
relative(s),” or “children living with their foster parents.” 
They reported that the adults who resided with these 
children ensured they attended school regularly and 
maintained good health.

You know, they are children in facilities, are they 
not? Their health is managed, and they are made 
to go to school, but it makes sense that they do not 
have the characteristics of what they want to do or 
be, does it not? (ID 1)

I think they are children who are left with their 
relative(s) and go to school because they have 
nowhere else to go. (ID 2)

Interviewees reported various support strategies for the 
children in Segment 2. However, some expressed concern 
about forming attachments with these children, given 
their living arrangements with others, and suggested pro-
viding “support to foster interpersonal relationships.”

One interviewee mentioned that children in Segment 
2 would require “support for experiencing diverse and 
enriching pleasures together” as this segment lacked the 
characteristics associated with motivation for life.

I believe that support for children in Segment 2 
is not about going to school or not going to school 
but about building experiences with them to have 
diverse and rich enjoyment in their lives. (ID 1)

Another interviewee highlighted that children residing 
in a childcare facility or under the care of foster parents 
would benefit from “a place where they could vent their 
frustrations and share their worries,” fostering an atmos-
phere where they feel comfortable voicing complaints.

Segment 3
Many interviewees characterized the children in Segment 
3 as “children who were in hikikomori (social withdrawal),” 
observing their tendency to have their rooms, a history of 
non-attendance at school, and a habit of skipping dinner.

I think of children who usually stay in their rooms, 
particularly because one of their characteristics is 
that they do not eat dinner. (ID 8)

Table 2 Characteristics of interviewees

ID Sex Present occupation (Previous occupation) Years of 
experience

Focus group (n = 3)

1 Female Support staff at the Support Center for Children and Youth 15

2 Female Support staff at the Support Center for Children and Youth
(Support staff of welfare office)

16

3 Female Support staff at the Support Center for Children and Youth
(Support staff for the support center and welfare office)

16

Semi-structured interviews (n = 7)

4 Female Psychological counselor 10

5 Female Manager of NPO to support “Children’s cafeteria” 9

6 Female School social worker (Child welfare officer) 4

7 Female Pediatric psychiatrist 22

8 Female Pediatric psychiatrist 25

9 Male Support staff for the non-profit organization 3

10 Female Public health nurse 30
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Some interviewees referred to the children in this seg-
ment as “children experiencing neglect” due to their fam-
ilies’ failure to provide them with regular meals.

Perhaps their parents do not cook. This is not due to 
a lack of appetite or poverty but rather because they 
are unable to make meals; for example, they are on 
medicine and in bed. In this circumstance, their chil-
dren may be unable to ask them to prepare meals. 
(ID 5)

The interviewees emphasized the need for “support for 
listening attentively to them” and “presence of non-family 
adults for continuous interaction” for the children in Seg-
ment 3. They highlighted the necessity of psychological 
support for those who perceived themselves as experi-
encing hikikomori or neglect.

It is crucial for us (supporters) to remain determined 
and try to connect with the children, even if they 
want to end the relationship. Despite such an atti-
tude, I believe it is important to be ready to support 
them whenever they ask for assistance. (ID 4)

In addition, some interviewees observed that “parent-
ing support for their caregivers” was required as a sup-
port strategy.

Segment 4
The interviewees described the children in Segment 4 
as “children who cannot be bothered to answer concep-
tual questions about themselves” or “children who do not 
understand the topic being discussed.” This observation 
was based on the prevalence of unanswered questions 
associated with this segment’s characteristics.

Because there were so many unanswered questions, I 
wonder if they had become bothered to answer them 
or tired of answering them. I guess that they can 
answer yes or no questions, but it may be tedious for 
them to answer the questions that they need to think 
about. (ID 4)
I believe they could not understand what they were 
being asked, and while they could answer specific 
questions like selecting boys or girls, they could not 
answer more abstract problems. (ID 8)

Some interviewees identified these children as “chil-
dren who lacked the ability to reflect on themselves,” 
noting that they appeared to have never considered 
themselves, which manifested in their minimal responses 
to questions.

These children tended to stop thinking about who 
they were in elementary or junior high school. In 

other words, many did not think about themselves 
well. I guess they felt that any answer was fine, so 
they responded this way. (ID 9)

Conversely, three interviewees refrained from describ-
ing the segment’s characteristics, because they could not 
recall any children aged 10–15 years from households 
receiving public assistance from this segment.

It is difficult to understand the characteristics of 
this segment. Several types of children appear to fall 
under this segment, do they not? (ID 5)

The interviewees recommended offering “support to 
help them think about themselves together” as a support 
strategy for the children in Segment 4. This suggestion 
stems from children expressing feelings of not adequately 
contemplating themselves or lacking clarity about their 
identities.

These children do not know how to live their lives 
and do not know themselves at all, so I think they 
need support in “increasing their resolution” (finding 
out who you are). (ID 1)
It would be helpful for children with many unan-
swered questions to have someone to discuss with 
them about themselves and why they have so many 
unanswered questions. (ID 4)

Some interviewees also proposed providing “sup-
port for independence” to help children find a bet-
ter path toward self-sufficiency with the assistance of 
supporter(s).

Segment 5
The interviewees described the children in Segment 5 as 
“children from households with unfavorable child-rearing 
environments.” These children lacked basic lifestyle hab-
its due to caregivers’ neglect or inattention to them for 
various reasons.

It is like the parents do not have the extra energy 
to care for their children. For any reason, they are 
totally unable to care for their children. They do not 
even cook. These families have to live in very small 
places. It is sad. (ID 5)

Some interviewees described these children as “chil-
dren from households with intergenerational public 
assistance use,” suggesting that their lack of basic lifestyle 
habits indicated a pattern passed down from their par-
ents, who likely grew up in a similar living environment.

The persona that comes to mind is children from 
families with intergenerational public assistance 
(use). Their grandparents have been on public assis-
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tance, as have their parents. I think having a healthy 
lifestyle is not part of the customs of these families. 
(ID 1)

These children were also portrayed as “children who 
lacked energy and hope for life” or “children who had 
many siblings.”

In Segment 5, the interviewees emphasized the neces-
sity of support for the children and the entire family: 
“whole family support.”

In many circumstances, the entire family needs to be 
supported. We also help caregivers in parenting. We 
occasionally consult with a child guidance center. 
(ID 1)

The interviewees also highlighted support strategies 
such as “support for experiencing events,” “assistance 
in acquiring basic lifestyle habits,” “providing self-study 
spaces,” and “meal support” for children in Segment 5.

Some children have never participated in events. 
They have never been to beaches, rivers, or moun-
tains. I suppose they have been in this situation all 
along. (ID 7)

Discussion
Using soft clustering analysis, we identified five distinct 
segments of children aged 10–15 years in households 
receiving public assistance. From the interviews, profes-
sionals supporting children with complex needs could 
describe the distinctive segment characteristics for all 
extracted segments; e.g. “children who can do things on 
their own” (Segment 1), “children living in a facility” (seg-
ment 2), “children who are in hikikomori” (Segment 3), 
“children who cannot be bothered to answer conceptual 
questions about themselves” (Segment 4), and “children 
from households with intergenerational public assistance 
use” (Segment 5). They also proposed various health and 
social life support strategies for each segment; e.g. “sup-
porting them by showing concern” for Segment 1, “sup-
port to foster interpersonal relationships” for Segment 2, 
“support for listening attentively to them” for Segment 3, 
“support to help them think about themselves together” 
for Segment 4, and “whole family support” for Segment 5. 
The qualitative findings of this study revealed supportive 
measures for physical health and the social and mental 
health of children in households receiving public assis-
tance, that is, for their holistic health [73].

In this study, the soft clustering technique successfully 
identified all the segments with distinct characteristics 
that made sense to professionals who supported children 
in households receiving public assistance, as confirmed 
by the qualitative findings. This finding is notable because 

it indicates a key element for good segmentation—the 
segment characteristics should make sense to the peo-
ple who will apply them, as described previously [38, 40]. 
The identified segments are also evaluated according to 
marketing segmentation criteria. These criteria include 
(1) internal validity, which assesses the match between 
segment structure and the data itself; (2) external valid-
ity, which validates the segmentation performance using 
external data; (3) identifiability/interpretability, which 
requires the segments to be recognizable and readily 
interpreted; (4) substantiality, which ensures that each 
segment has a sufficient size; (5) actionability/accessi-
bility, which ensures that each segment can be targeted 
for intervention; and (6) stability, which requires that 
the segment definition remains relatively consistent over 
time [74, 75]. The segments obtained in our study did not 
satisfy the stability and external validity criteria. Hence, 
it is imperative to conduct a longitudinal study in the 
future to demonstrate the stability of the identified seg-
ments over time. Furthermore, it is necessary to confirm 
our findings by utilizing a different dataset of children in 
households receiving public assistance.

Although all identified segments were recognizable 
and readily interpreted, the results for Segment 4 remain 
slightly controversial. Three interviewees could not recall 
children aged 10–15 years from households receiving 
public assistance because many items nonresponse were 
included in this segment. Conversely, other interviewees 
described the segment characteristics clearly as “children 
who cannot be bothered to answer conceptual questions 
about themselves,” “children who do not understand the 
topic being discussed,” or “children who lack the ability to 
reflect on themselves.” These characteristics of the chil-
dren in Segment 4 are well explained using Krosnick’s 
satisficing theory, which states that three elements influ-
ence the process of answering questions: the respond-
ent’s motivation to complete the task, the difficulty of 
the task, and the cognitive ability to perform the task [76, 
77]. Therefore, employing item nonresponse in the analy-
sis provided us with sufficient information to determine 
the characteristics of the children in Segment 4.

The segments identified in this study present vari-
ous health and social life support strategies for children 
in households receiving public assistance. These results 
support Hayashi’s view that children in households need 
support not only financially but also for their overall 
family life, places they belong to in addition to home or 
school, educational activities, and support at school [78]. 
One interviewee stated that they did not require support 
because of the reliable and intelligent characteristics of 
children in Segment 1. However, the remaining inter-
viewees emphasized that they required support due to 
these characteristics. Regarding “financial support for 
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higher education,” the current support measures for chil-
dren from public assistance households entering higher 
education remain insufficient. The percentage of high 
school students (aged 15–18 years) from public assis-
tance households who entered university was much lower 
than that of the general population (39.9% vs. 75.2%) 
[29]. This is largely attributable to the public assistance 
program’s requirement that children work after graduat-
ing from high school and should be separated from their 
households. Pursuing higher education, such as attending 
universities, makes them ineligible for public assistance, 
leading to financial hardships [55]. Recently, programs 
have been implemented to support children from public 
assistance households entering university, such as univer-
sity preparation benefits and income recognition exemp-
tions for university expenses [29]. In 2020, the Japanese 
government initiated a new program to support children 
from economically disadvantaged households in entering 
higher education. This program includes exempting or 
reducing tuition and enrollment fees and offering schol-
arships that do not have to be returned. However, the 
public awareness remains insufficient [79]. More children 
in public assistance households are expected to use this 
system.

One of the support strategies in Segment 2 was “sup-
port for experiencing diverse and enriching pleasures 
together.” The Convention on the Rights of the Child 
establishes children’s rights “to rest and leisure, to 
engage in play and recreational activities appropriate to 
the age of the child, and to participate freely in cultural 
life and the arts” [80]. However, disparities in house-
hold resources have a significant impact on children’s 
experiences, and being raised in impoverished house-
holds restricts their engagement in social activities [81]. 
This could expose children to the stigma of poverty [82]. 
Therefore, children’s experiences can be provided in their 
households and by multiple supporters and settings in 
the community.

The children in Segment 3 were described as “children 
who were in hikikomori (social withdrawal).” “Hikiko-
mori” is a condition, wherein a person avoids social par-
ticipation due to various factors and has remained at 
home for at least 6 months [83, 84]. The support strate-
gies for Segment 3 proposed by the interviewees aligned 
with interventions for hikikomori in previous studies. 
Home visits by healthcare professionals or supporters are 
essential since many withdrawn children are hesitant to 
seek help. Providing professional support to caregivers is 
crucial for alleviating their burden [85, 86].

We discovered that support strategies should be pro-
vided for the children and the entire family in Segment 
5. “Whole family support,” one of the proposed support 
strategies in Segment 5, is commonly referred to as the 

“whole family approach” in the existing literature [87, 
88]. The whole-family approach is a coordinated, holis-
tic approach to service delivery that supports families 
as a collective unit while acknowledging that individual 
family members are in need. This approach is particu-
larly critical for “children from households with inter-
generational public assistance use.” Families are thought 
to mainly affect children’s health through hereditary 
factors, financial investments, and behavioral invest-
ments for their children [89]. Additionally, values and 
expectations are passed from one generation to another. 
A Canadian study reported that children whose parents 
received social assistance were more likely to receive it 
themselves [90]; therefore, these children may be raised 
in a similar child-rearing environment in the future. To 
break the intergenerational transmission of unhealthy 
behaviors and health problems, it is crucial to encourage 
children in households that receive public assistance and 
their caregivers to adopt healthy lifestyles and promote 
health in childhood. In Japan, some local governments 
have implemented model projects to support the health 
and social lives of children and their caregivers in public 
assistance households. However, the number of such pro-
jects remains low [33]. Welfare offices should help chil-
dren and caregivers in public assistance families as family 
units as part of healthcare support programs.

Policy implications
These findings have several policy implications. Consid-
ering the demonstrated heterogeneity among children in 
households receiving public assistance, our results indicate 
that a single healthcare support program is unlikely to sat-
isfy the complex needs of all child subpopulations. Moreo-
ver, these findings suggest that our segmentation approach 
will enable care providers, such as caseworkers or health-
care providers in welfare offices, to create tailored health 
and social life support strategies for children in households 
receiving public assistance based on the identified seg-
ments. A recent nationwide survey of welfare offices dem-
onstrated that approximately 63% did not have staff with 
expertise in children [91]. Therefore, this approach, “tailor-
made welfare care,” would be highly beneficial; inexperi-
enced caseworkers, or those unfamiliar with health and 
social life support for children, can prioritize these chil-
dren with the greatest need for support measures.

In the quantitative analysis, we employed PLSA, one of 
soft clustering methods, that allows individuals to belong 
to multiple segments simultaneously, with a probability 
assigned to each segment [92]. Using this method, seg-
mented support measures can give care providers more 
flexible alternatives. For example, if a measure planned 
for a certain segment of children in a public assistance 
household is ineffective, care providers can select an 
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alternative measure for the segment to which they are 
more likely to belong [42]. This contradicts interventions 
based on segmentation using hard clustering, wherein 
individuals belong to only a single segment [92]. A seg-
mentation approach based on hard clustering is unsuc-
cessful if the support measure for the chosen segment is 
ineffective for the children in that segment.

Strengths and limitations
A major strength of this study was its integrated meth-
odology. We linked the results of a nationwide survey 
of children in households receiving public assistance to 
interviews with professionals who support these children 
to confirm segments that should “make sense” for stake-
holders regarding their utility and applicability [38]. It 
also highlights a theme that has not yet been studied to 
propose innovative approaches for identifying segments 
and providing appropriate health and social life support 
strategies for each segment among children in house-
holds receiving public assistance. Another strength is 
that using a questionnaire survey answered by children in 
households receiving public assistance enhanced the seg-
ment characteristics of these children and amplified the 
voices of supporters in the interviews.

However, this study had limitations. First, because only 
children in households receiving public assistance who 
responded to the voluntary questionnaire survey were 
included, selection bias may have existed. Children living 
in challenging environments were less likely to answer the 
questionnaire; therefore, our sample may have been under-
represented. Second, some characteristics of the children 
and support strategies for segments may have been missed. 
However, we were able to characterize them from multiple 
perspectives by interviewing professionals in various fields. 
Third, the optimal number of segments may differ based 
on the data used or individuals involved in interpreting the 
results. Therefore, we need to determine this number by 
applying the multiple criteria described in this study every 
time we analyze the results. Finally, because soft clustering 
is considered an exploratory analysis method, the latent 
clusters identified using this model should be viewed as 
heuristics to depict the population heterogeneity [93].

Conclusions
Children in households receiving public assistance can 
be categorized into distinct segments that would ben-
efit from tailored support strategies for their health and 
social lives. Further research is warranted to increase the 
data for segmentation and improve the matching of seg-
ments with health and social life support measures, lead-
ing to data-driven, tailor-made health and welfare care 
for children in households receiving public assistance.
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