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A B S T R A C T

The incidence of transnational marriage has increased significantly in Taiwan in recent

years. Children born in immigrant families are predisposed to acculturation and learning

problems. We aimed to determine if the children of marital immigrants are more

depressed than children from native families, and examine the individual and joint effects

of various factors on their depression risk. A cross-sectional study was performed to

investigate the depression status of elementary school children in MiaoLi County, Taiwan.

A total of 676 participants, including 157 children from families in which the mother was

an immigrant and the father native to Taiwan, were recruited from 29 schools. A modified

depression scale ‘‘Depression Screen Scale for Children and Adolescents’’ for domestic

school children was used to determine depression status. Data which might relate to

depression, including demographic, family and school variables, were collected with a

structured questionnaire and analyzed with multivariate and stratification methods. The

results show that 20.4% of children from immigrant mother families and 17.1% of children

from native families exhibited depressive symptoms. The child–parent relationship, peer

relationship and academic performance in school were found by logistic regression to be

the main predictors of depression in immigrant family children. With further stratification

analysis, synergistic effects in immigrant families were found between child–parent

relationship and family climate and between peer relationship and academic performance,

raising the risk of depression in children of marital immigrants by 7.26- and 7.71-fold,

respectively. This synergistic effect was not observed in native families. This study

provides significant evidence of synergistic effects between family variables and school

variables which increase, up to more than 7-fold, the risk of depression in children of

marital immigrants. The results provide hints to parents and teachers for improving the

mental health of children in immigrant families by reducing the occurrence of depression.

� 2011 Elsevier Ltd. All rights reserved.
1. Introduction

Marital immigration families have become common in Taiwan in recent years, most of them involving immigrants from
Mainland China and Southeast Asia. Reports show that marriage migration is associated with a higher incidence of maternal
depression in Australian immigrant women from Southeast Asia (Small, Lumley, & Yelland, 2003). The Asian immigrant
wives in cross-national marriages were predisposed to acculturation and family function problems with depressive
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symptoms and developmental delays in their children (Chou, 2010). An immigrant study demonstrated that immigrant
mothers have higher depression rates than native mothers and found that poor mental health of immigrant mothers was
associated with greater stress in the immigrant children than in the native children (McNaughton, Cowell, Gross, Fogg, &
Ailey, 2004). Marital immigration families in Taiwan usually come from low socioeconomic backgrounds in rural areas (Hsia,
2000). Children from low-income and cross-cultural immigrant families have been reported to have a significantly higher
risk of developing mental disorders (Beiser, Hou, Hyman, & Tousignant, 2002). Nevertheless, limited studies have focused on
the depression status of the children of marital immigrants in Taiwan, whose mothers experience the stress of acculturation
and socioeconomic problems.

Depression has been found to be associated with other mental disorders such as anxiety disorder, oppositional disorder,
substance-use disorder, and conduct disorders (Fergusson, Boden, & Horwood, 2010). Depression in adults may originate
from their childhood family environment. In particular, children in families with low socioeconomic status, that experience
family disruption or parental divorce, or that have a history of mental disorders may be at an increased risk of developing
depression in later life (Melchior, Moffitt, Milne, Poulton, & Caspi, 2007; Tracy, Zimmerman, Galea, McCauley, & Stoep, 2008).
Data from recent studies suggest that depression in children may negatively impact their growth and development, school
performance and family relationships, and may be an important precursor to psychopathology (Bhatia & Bhatia, 2007;
Chang, Zauszniewski, Heinzer, Musil, & Tsai, 2007).

A review of the literature shows that the onset of depression symptoms is occurring at a younger age on average than
previously (Fergusson et al., 2010; Gilman, Kawachi, Fitzmaurice, & Buka, 2002). In Taiwan, 30.5% of adolescents aged 12–18
reported they had experienced depression symptoms, according to National Survey data from 1999 (Lue, Wu, & Yen, 2010).
Research conducted in 2007 that measured depression symptoms in 2227 third to sixth grade primary school children from
21 schools in four different areas, found that the prevalence of these symptoms was approximately 24%, with 4.2% having a
major depression disorder (Chang, Chen, & Lien, 2007).

It appears that the risk factors for depression in children and adolescents involve multiple and complex factors
including personal characteristics, and family and school environments (Wu, Kao, Yen, & Lee, 2007). Personal
characteristics include among others, gender, body weight, and sleeping behavior (Erickson, Robinson, Haydel, & Killen,
2000). Of the familial components, socioeconomic status, family climate (Gilman et al., 2002), parenting style, and the
depression history of parents (Freres, Gillham, Reivich, & Shatte, 2002; Mesman & Koot, 2000) are identified as risk factors
for depressive symptoms in children. In addition, depression in mothers has been shown to increase the risk of their
children suffering emotional and behavioral problems (Elgar, McGrath, Waschbusch, Stewart, & Curtis, 2004). Support
from family and teachers were shown to reduce the risk of depressive symptoms and anxiety in Latino immigrant youth
(Potochnick & Perreira, 2010). Of the school environment factors, peer relationships, support and academic performance
have all been shown to affect children’s mental health and to relate to depression (Lin et al., 2008). In another study,
children who had relatively few friends tended to experience depressive symptoms (Schwartz, Gorman, Duong, &
Nakamoto, 2008). The goal of this research was to investigate the relationship between depression status and personal
characteristics, family, and school factors for children of female marital immigrants to Taiwan. We assessed the
independent and joint effects of related factors using multivariate and stratification methods to examine which variables
were significant and to determine their interactive odds risk of depression in children from marital immigrant versus
native Taiwanese families.

2. Methods

2.1. Study subjects

To investigate the depression status of elementary school children, a total of 36 elementary schools in MiaoLi County
whose students attended government-assisted after-school programs in 2009 were contacted. The 36 schools were
scattered at the west side of 10 more populous towns in the County, whereas the residual 8 towns were primarily located on
the mountain areas of the east side of the County. Twenty-nine schools agreed to join the study, with a total of 1643
students from grades three to six thus selected from the after-school programs. This study was approved by the Institute
Review Board, Tri-Service General Hospital, National Defense Medical Center (Approval number: 098-05-239). Parents
were informed of the study’s content before the research was carried out and given the opportunity to decline to let their
children participate. Moreover, the children could decline to participate at any time. Surveys and physical measurements
(height and weight) were completed during after-school class hours. Finally, 676 questionnaires were completed and
analyzed.

2.2. Measurement of depressive symptoms

The ‘‘Depression Screen Scale for Children and Adolescents’’ developed by Kao-Pin Chang for domestic children and
adolescents (Chang, 2009) was used for measuring the depression status of the children. The scale was developed from
the Diagnostic and statistical manual of mental disorder, 3rd and 4th edition by the American Psychiatric Association,
Reynolds Child Depression Scale (RCDS), Children’s Depression Inventory by Kovacs (CDI) and Beck Depression Inventory

(BDI). There were 34 items in Chang’s scale covering five factors including (1) depression-dysphoric mood; (2)
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hopelessness; (3) low-self esteem; (4) somatic and psychomotor complaints; (5) conduct-social problems. Participants
were asked to indicate how frequently he or she had experienced the listed items during the last two weeks and each item
was scored from 0 to 4. Substantial internal consistency of the scale was indicated by a Cronbach’s alpha of 0.94. Scores
greater than 33 using receiver operating characteristic analysis was classified as being indicative of a possible depression
disorder and the cut-off point corresponded to 94.9% of 98 cases in the hospital depressed outpatients from Chang’s study
(2009).

2.3. Measurement of independent variables

Following a review of the literature, a questionnaire was designed to measure three main factors: personal
characteristics, family concern and school concern. These variables were assessed with 39 items in the questionnaire.
Personal demographic characteristics were measured, including age, gender, and nocturnal sleep duration on weekdays
(including bedtime and rise time). Body mass index (BMI) was calculated as weight/height2 in kg/m2. The children’s BMIs
were separated into normal and abnormal (underweight, average and overweight) groups based on Department of Health
criteria, Taiwan, ROC. Normal weight was defined as a BMI between the 5th and 84th percentile for age and sex, overweight
was defined as a BMI � 85th percentile, and underweight as a BMI < 5th percentile. To help with the cost of attending the
after-school class, children from vulnerable families could apply for County government assistance. Thus, to assess a family’s
socioeconomic status, teachers helped to indicate if children received the government assistance.

Family concern variables were measured with self-stated items to define the household: living with both parents or
single-parent. As previously reported (Rhee, Lumeng, Appugliese, Kaciroti, & Bradley, 2006), the measurement scales for
children’s perception of parenting styles and family climate were primarily designed for use in assessing adolescents, and
not designed as such for use with young children. Hence, respondents normally required a longer time to complete the
questionnaire and parental assistance was often required during the process. In our study, the participants were
elementary school children and may have had difficulties completing a time-consuming questionnaire or fail to fully
comprehend the questions asked. We therefore adopted a more simplified scale designed by Chang, Chen, et al. (2007)
where children were asked about their perception of the parenting style they experienced at home: (1) authoritative,
annotated as respectful of child’s opinions with clear boundaries, (2) authoritarian, annotated as strict disciplinarian (3)
permissive, annotated as indulgent without discipline or (4) neglectful, annotated as emotionally uninvolved; while
family climate was categorized as (1) harmonious or (2) not harmonious. In Chang’s own study (2009), the simplified
scales played a vital role in recognizing depression in elementary school children. According to Chang’s results, the
depression scores for children perceived to experience an authoritative parenting style was significantly lower than the
other groups. Meanwhile, children reporting to have a harmonious family climate at home scored lower on the scale.
Measurements for the child–parent relationship were simplified with the two options of being, ‘‘close’’ or ‘‘not close’’.
School concern variables were measured with subject academic performance divided into three categories, the first,
middle and lower third, by the teachers’ assessments. Peer relationships were measured by self-report as being ‘‘close’’ or
‘‘not close’’.

2.4. Statistical analysis

All statistical analyses were conducted by using PASW Statistics 18.0 software. Chi-Square tests were used for assessing
possible associations between category variables and depression status, and Student’s t-tests and ANOVA tests were used for
comparison of continuous variables such as age and sleep duration in the grouped data.

In the set of analyses for depression, the measured score was divided according to the cut-off point of 33 into two groups.
These groups were ‘at risk’ (>33) of depression and ‘not at risk’ (�33), as independent variables using a binary logistic
regression method to assess the relationship with other possible factors. In the multivariate analyses, dichotomized
depression scores of single binary (0,1) outcome were used to fit the logistic regression model to assess associations between
depression and potential risk or protective factors. Odd ratios with a 95% confidence interval were calculated. In all of the
tests conducted, p values <0.05 were considered to indicate statistical significance.

Covariates included in the adjusted multivariate model were personal characteristics of age, sleep duration, gender, BMI,
and the family’s receipt of governmental assistance; followed by family associated variables of parent marital status, child–
parent relationship, family parenting style and family climate; and finally with the school concern variables of peer
relationship and academic performance assessment by teachers. Odds ratio of measured variables for depression were
computed by Chi-square in the unadjusted univariate model; whereas in multi-variate analysis, odds ratios were computed
with logistic regression model.

In order to examine the combined effects on the risk of depression attributable to the presence of the significant family or
school variables, logistic regression was used to identify and compare the individual and combined odds ratio on the risk of
depression. Expected combined effects for the two indicators from an additive model are calculated as (ORvariable 1 + ORvariable

2� 1), and from the multiplicative model calculated as (ORvariable 1 * ORvariable 2) as previous described (Andersson,
Alfredsson, Kallberg, Zdravkovic, & Ahlbom, 2005). Expected OR and observed OR (ORvariable 1 and variable 2) of two indicators
on depression risk were then compared and examined the existence of interaction effect. In all of the tests carried out in this
study, a p-value of <0.05 was considered to be statistically significant.
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3. Results

3.1. Description of the sample

The total sample in this study consisted of 676 participants including 323 boys and 353 girls with a mean age of 9.7 years
(range: 7–12 years), as shown in Table 1. One hundred and fifty-seven of the children came from a family with an immigrant
mother, mostly from Southeast Asia (94/157) and Mainland China (61/157), and 519 children were from native families.
Characteristics of the groups are presented in Table 2 as child, family and school-associated variables. The mean age of
children in the native families was 0.38 years older than the mean for children from immigrant families, and the mean
nocturnal sleep duration for children from native families was 0.19 h shorter than that for children from immigrant
families. There were no other statistically significant differences in the measured variables between the two groups of
children.

3.2. Comparison of depression in children of immigrant and native families

The study sample was analyzed for depressive syndrome using the Depressive Screen Scale for Children and Adolescents
in Taiwan by Dr. Chang, and scores greater than the cut-off point of 33 were used to identify children at risk for depression.
According to the scale, the mean scores of depression in the children from marital immigrant families and children from
native families were 19.7 (SD = 18.1) and 18.0 (SD = 16.0), respectively. The proportions of children with depressive
syndrome in marital immigrant families and in native families were 20.4% and 17.1%, respectively, with the difference not
being statistically significant. Although the prevalence of child depression was not significantly different between marital
Table 1

Depression score and characteristics of children, family and school.

Variable N = 676 % Mean � SDa (range)

Depression score 676 18.40 � 16.60 (0–102)

�33 555 82.1

>33 121 17.9

Children variables
Age (years) 676 9.68 � 1.16 (7–12)

Sleep duration (h) 676 8.60 � 1.01 (5–13)

Gender

Female 353 52.2

Male 323 47.8

BMI overweight

No 397 58.7

Yes 279 41.3

Government assistance

No 459 67.9

Yes 217 32.1

Family variables
Mother ethnicity

Taiwanese 519 76.8

Southeast Asia 94 13.9

Mainland China 61 9.0

Others 2 0.3

Household type

Both parents 572 84.6

Single parent 104 15.4

Child–parent relationship

Close 505 74.7

Not close 171 25.3

Parenting style

Authoritative 616 91.1

Not authoritative 60 8.9

Family climate

Harmonious 229 33.9

Not harmonious 447 66.1

School variables
Peer relationship

Close 351 51.9

Not close 325 48.1

Academic performance

First two thirds 465 68.8

Last third 211 31.2

BMI = body mass index grouped according to Department of Health, Taiwan, ROC.
a SD = standard deviation.



Table 2

Comparison of children characteristics from native and marital immigrant families.

Native family Marital immigrant family

N = 519 N = 157 p Value

Depression score 18.0 (SE: 16.0)a 19.7 (SE: 18.1)a 0.265

�33 430 (82.9%) 125 (79.6%) 0.354

>33 89 (17.1%) 32 (20.4%)

Children variables
Mean age (years) 9.77 (SE: 0.05)a 9.39 (SE: 0.09)a <0.05

Mean sleep duration (h) 8.56 (SE: 0.04)a 8.75 (SE: 0.08)a <0.05

Gender

Female 263 (50.7%) 90 (57.3%) 0.144

Male 256 (49.3%) 67 (42.7%)

BMI overweight

No 296 (57.0%) 101 (64.3%) 0.104

Yes 223 (43.0%) 56 (35.7%)

Government assistance

No 362 (69.7%) 97 (57.3%) 0.061

Yes 157 (30.3%) 60 (42.7%)

Family variables
Household type

Both parents 433 (83.4%) 139 (88.5%) 0.120

Single parent 86 (16.6%) 18 (11.5%)

Child–parent relationship

Close 396 (76.3%) 109 (69.4%) 0.083

Not close 123 (23.7%) 48 (30.6%)

Parenting style

Authoritative 472 (90.9%) 144 (91.7%) 0.765

Not authoritative 47 (9.1%) 13 (8.3%)

Family climate

Harmonious 174 (33.5%) 55 (35.0%) 0.727

Not harmonious 345 (66.5%) 102 (65.0%)

School variables
Peer relationship

Close 278 (53.6%) 73 (46.5%) 0.120

Not Close 241 (46.4%) 84 (53.5%)

Academic performance

First two thirds 355 (68.4%) 110 (70.1%) 0.694

Last third 164 (31.6%) 47 (29.9%)

BMI = body mass index grouped according to Department of Health, Taiwan, ROC.
a SE = standard error; x2 test was used for categorical data, while independent t-test was used to analyze continuous data.
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immigrant and native families in this study, the variables associated with depression status were not the same for the two
groups.

3.3. Factors associated with depression of children

Child depressions are shown in Table 3. The personal characteristic variables of age, gender, BMI and family
socioeconomic status, were not found to be significant in the test; only nocturnal sleep time duration was found to be
significantly associated with depression in native family children. Of the family-associated variables, children stating that
they lacked a close child–parent relationship were found to be at a significantly higher risk for depression (1.72-fold higher)
than children with close child–parent relationship in native families. In immigrant families, a harmonious family climate
was found to have a protective effect against depression in children: risk was lowered by 3.60- and 5.23-fold relative to those
in unharmonious family environments in the univariate and multivariate analysis, respectively. Of the school variables, a
close relationship with classmates was significant for both groups, with 1.83- and 2.74-fold lower risk of depression in native
family children and marital immigrant children, respectively, after adjusting for other measured variables. In addition,
immigrant family children with poor academic performance (in the lower third) were found to be at a 2.83-fold greater risk
of depression than other children.

3.4. Synergistic effects of variables on children depression

The variables shown in Table 3 were selected to compare individual and joint effects. Interaction between the family
climate and child–parent relationship variables, and between the peer relationship and academic performance variables on
child depression (adjusted for other variables) are shown in Table 4.

Of the family-associated variables, child–parent relationship and family climate were found to be two significant
variables associated with child depression. Comparison of the two variables for joint-expected and joint-observed effects,



Table 3

Factors associated with child depression score in univariate and multivariate analysis.

Characteristics Native mother family (N = 519) Immigrant mother family (N = 157)

Univariate OR Multivariate OR Univariate OR Multivariate OR

(95% CI) (95% CI) (95% CI) (95% CI)

Children variables
Age – 1.15 (0.93–1.41) – 0.83 (0.54–1.30)

Sleep duration – 0.69 (0.55–0.86)** – 0.91 (0.52-1.58)

Gender

Female 1 1 1 1

Male 1.32 (0.83–2.09) 1.23 (0.75–2.01) 0.54 (0.24–1.24) 0.74 (0.29–1.91)

BMI overweight

No 1 1 1 1

Yes 1.14 (0.70–1.86) 0.80 (0.49–1.30) 1.57 (0.72–3.44) 1.22 (0.48–3.10)

Government assistance

No 1 1 1 1

Yes 0.84 (0.50–1.40) 0.93 (0.53–1.62) 0.84 (0.50–1.40) 2.14 (0.76–6.06)

Family variables
Household type

Both parents 1 1 1 1

Single parent 1.35 (0.76–2.41) 1.35 (0.71–2.55) 1.60 (0.52–4.86) 1.25 (0.32–4.90)

Children–parent relationship

Close 1 1 1 1

Not close 1.96 (1.20–3.22)** 1.72 (1.02–2.92)* 2.46 (1.10–5.48)* 1.70 (0.65–4.40)

Parenting style

Authoritative 1 1 1 1

Not authoritative 1.16 (0.54–2.50) 0.87 (0.38–2.00) 0.69 (0.15–3.29) 0.45 (0.75–2.69)

Family climate

Harmonious 1 1 1 1

Not harmonious 1.55 (0.93–2.60) 1.45 (0.85–2.48) 3.60 (1.30–9.98)** 5.23 (1.66–16.58)**

School variables
Peer relationship

Close 1 1 1 1

Not close 1.70 (1.07–2.69)* 1.83 (1.12–3.00)* 3.25 (1.36–7.79)** 2.74 (1.03–7.28)*

Academic performance

First two thirds 1 1 1 1

Last third 0.99 (0.61–1.62) 0.86 (0.50–1.46) 3.03 (1.34–6.77)** 2.83 (1.10–7.25)*

* p < 0.05.
** p < 0.01.
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found that for children who stated their family environment was not harmonious lacked a close child–parent relationship.
The risk odds of depression were higher than that expected by multiplying the individual risk of the two variables. Joint
effects were also found to be different in native family and immigrant family groups: joint effects on child depression raised
the risk by 2.46-fold in native family children, and notably, by 7.26-fold in the children. Therefore, the two variables in
combination showed synergistic effect on childhood depression in immigrant family group.

Of the school-associated variables, peer relationships and academic performance were also found to be significantly
correlated in the immigrant family group. When these two variables were both present in children with immigrant mothers,
those that lacked a close peer relationship and were lagging in academic performance were at a depression risk 7.71-fold
Table 4

Synergistic effect of family- and school-ecological factors on depression status of children in native and immigrant families.

Variable 1 Variable 2 Native family Immigrant family

Crude OR (95% CI) AORa (95% CI) Crude OR (95% CI) AORa (95% CI)

Family climate Child–parent relationship
Harmonious Close 1 1 1 1

Harmonious Not close 1.64 (0.65–4.20) 1.40 (0.53–3.72) 0.53 (0.55–5.14) 0.50 (0.05–5.480)

Not harmonious Close 1.46 (0.78–2.74) 1.32 (0.69–2.52) 1.91 (0.58–6.31) 3.22 (0.85–12.23)

Not harmonious Not close 3.18 (1.54–6.57)* 2.46 (1.16–5.23)* 7.00 (1.20–24.54)* 7.26 (1.83–28.85)*

Peer relationship Academic performance
Close First 2/3 1 1 1 1

Close Lagged 1/3 1.62 (0.80–3.28) 1.27 (0.60–2.70) 2.40 (0.50–11.40) 2.60 (0.50–13.70)

Not close First 2/3 2.30 (1.30–4.050)* 2.29 (1.27–4.15)* 2.72 (0.88–8.45) 2.62 (0.79–8.73)

Not close Lagged 2/3 1.44 (0.69–3.01) 1.40 (0.65–3.05) 7.51 (2.35–24.02)* 7.71 (2.03–29.2)*

a Adjusted for children, family and school associated variables as shown in Table 1.
* p < 0.05.
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greater than those with a close peer relationship and better academic performance. The odds of the two combined variables
observed risk was significantly higher than the expected effect: the two variables showed an additive and multiplicative
synergistic effect on child depression.

4. Discussions

In this study, we intended to explore the risk factors for depression in elementary school children from new marital
immigrant families in Taiwan. The study focused on children from families with an immigrant mother and included children
from native families for comparison. Extensive analysis of the participants’ personal characteristics, family concern variables
and school concern variables was conducted. The prevalence of depression was measured to be 20.4% in the marital
immigrant family children, compared to 17.1% in the native family children. In other studies, using appropriate scales, the
depression rates of children and adolescents have been reported to be 9–30% in Taiwan and 10–20% in Western countries
(Chang, Zauszniewski, et al., 2007; Chang, 2009; Frigerio, Pesenti, Molteni, Snider, & Battaglia, 2001; Wu et al., 2007). Ours
are therefore consistent with previous studies.

In Taiwan, many elementary school children attend after-school care institutes rather than going home directly. After-
school programs provide supervision for children whose parents work past the end of the school day. Use of this service may
mean that many parents are unable to take their children directly home after school due to extended work hours or economic
stress. Most of the after-school programs operate for profit and in the MiaoLi area the government provides low income or
disadvantaged families with economic assistance to enable their children to attend the program. In our study, 42.7% of
immigrant families received the government assistance, compared to 30.3% of native families (Table 2). This implies that in
our study the foreign families were more vulnerable than the native families in socioeconomic terms, which from extensive
studies has been identified as a risk factor for child depression. In addition to economic stress in new immigrant families,
acculturation difficulties for the immigrant mother also increase the risk of depression. It has been reported that maternal
depression has a negative influence on children’s emotional health (Elgar et al., 2004). In the present study the relationship
between maternal depression and child depression in immigrant families was not analyzed as the mothers’ response rate
was too low (30%). Attempts will be made to address this issue in the future.

In both the multivariate and stratified analyses, we assessed whether the family and school factors had independent or
interactive effects on child depression status. Two family variables, family climate and child–parent relationship, were
associated with child depression status, particularly for the children of immigrant mothers. The two variables showed a
multiplicative effect on the child depression risk ratio, increasing it by 7.26-fold. In the family environment, parents play a
determining role in the depression status of their children; improvement of the child–parent relationship would greatly help
their emotional health. Of the school variables, the child’s academic performance and peer relationships were reflected in the
depression status of the children of immigrant mothers. This is compatible with Schwartz’s finding that peer relationships
and academic achievement are interacting predictors of depressive symptoms in elementary school children (Schwartz et al.,
2008). Lue also found a negative relationship between a child’s academic performance and their expressed emotion and
proposed that academic performance plays an important role in the child–parent relationship in Chinese society and
therefore influences depression status. In our data, we found that academic performance and peer relationships had a
multiplicative effect on the risk ratio of child depression, increasing the risk by 7.71-fold. From this observation, school
teachers may play an important role in evaluating depression status in children via their academic performance and peer
relationship, and thus could help to promote the emotional health of children, as other studies have suggested (Freres et al.,
2002; Shek, 2002).

We showed in Table 4 that two family variables (family climate and child–parent relationship) and two school variables
(academic performance and peer relationships) have synergistic effects which modify the risk of child depression. However,
exactly how these two sets of variables interact with each other in determining depression risk in children was not
investigated in this study, since the number of depression cases was too few to be analyzed with effective power.

The mean nocturnal sleep time of children with immigrant mothers was 8.75 (SD = 0.98) hours, which is significantly
longer than the 8.56 (SD = 1.02) hours in the native family sample. Shorter nocturnal sleep duration was associated with
depression status in the native family group, but not in the immigrant family group. Sleep length has been reported
elsewhere to be associated with depression in children and adolescents (Gangwisch et al., 2010; Moore et al., 2009; Yen,
King, & Tang, 2010), and our results for children in the native family group are consistent with this. Longer sleep duration as
seen in the immigrant mother group of children, was not found to be a risk factor for depression status. However, in both the
immigrant and native families, the nocturnal sleep time of the children was patently shorter than the recommended time for
children of this age. The mean nocturnal sleep duration of all of the children in the sample reported here was 8.6 (SD = 1.01)
hours. This is much shorter than that reported by Iglowstein, Jenni, Molinari, and Largo (2003), who reported an average of
9.8 h for 8–12 year-old children, or Szymczak, Jasinska, Pawlak, and Zwierzykowska (1993), who determined a total sleep
duration of 10.2 h in 10-year-olds. In our study, the percentage of children with a sleep duration less than 8 h was
significantly higher in the depressed group (26.4%) than in the non-depressed children (10.8%). Other studies have shown
that children’s bedtimes and rise times both correlate with depression (Gangwisch et al., 2010). These two sleep variables
were also analyzed in this study. Most of the children in the native group stated their bedtime as 9–10 pm, with children with
a bedtime after 10 pm found to be at increased risk of depression. The effect of sleep duration on child depression can be
improved through the use of earlier set bedtime routines.
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Participants in this study were selected from a school-based population so the findings and results could be more
generalized than if a clinical population had been used. Data for children from immigrant and native families were collected
to allow comparisons and to determine if children in marital immigrant families are more likely to suffer depression than
children from native families.

4.1. Limitations

Although marital immigration is common in rural areas such as MiaoLi County, other confounding variables such as urban
setting were not evaluated. The risk factors presented here are not necessarily applicable to municipal areas in which the
degree of urbanization and the other factors might not be the same. Selection bias may be present as students who did not
attend the after-school program were not included in this study. Most of the excluded children may go home directly after
school with one of their parents and as a result may have a better relationship with their parents. Therefore, the results
presented here may over-estimate the impact of child–parent relationship on child depression in the general population.
Nevertheless, the enhanced joint effects of family and school variables on child depression in immigrant families still shows a
point to be noted and worthy of concern.

5. Conclusions

Many previous studies have addressed the risk that family or school variables have on adolescent and child depression by
considering the adjusted effect of each variable independently. Thus, those studies may have underestimated the joint
interactive effects of variables on the risk of depression. In this paper, we have shown that the synergistic effects between
two family variables and between two school variables, raised the risk of childhood depression by up to 7-fold, particularly
for children from immigrant families. We suggest that efforts need to be focused on improving the school and family
environments of children from immigrant families and that it is especially important for parents and teachers to be aware of
the common risk factors for, and symptoms of, depression to identify high risk children and thereby prevent/reduce the
incidence of childhood depression.
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