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Abstract

Objective: To examine the association between mothers’ health-related quality of life 

(HRQOL) and their children’s HRQOL and behavior in low-income families.

Methods: Mothers of 278 children aged 6–12 years from low-income families were invited to 

complete the Child Health Questionnaire Parent Form 50 (CHQ-PF50) and the Strength and Dif-

ficulties Questionnaire (SDQ) for their children as well as the 12-item Short-Form Health Survey 

version 2 (SF-12v2) and the Patient Health Questionnaire-2 (PHQ-2). Multiple linear regressions 

with mother–child pairs as the unit of analysis were performed to examine the associations between 

maternal and child variables with adjustment of mother- and child-level confounders.

Results: Compared with the general population, low-income mothers had a lower mean SF-

12v2 mental component summary score and their children also had lower mean CHQ-PF50 physi-

cal and psychosocial summary scores and SDQ total difficulties score. Children of mothers with 

SF-12v2 scores below the population mean of 50 had significantly worse CHQ-PF50 scores and 

higher SDQ total difficulties scores. The mother’s PHQ-2 depression status had no association with 

the child’s CHQ-PF50 scores.

Conclusion: Our findings suggest that more attention should be paid to reducing the negative 

impact of health problems on mothers’ daily roles in childcare in low-income families.

Keywords: Health-related quality of life; child health; child behavior; low income

Introduction

Health-related quality of life (HRQOL) assess-

ment uses a multidimensional approach to 

assess an individual’s perception of the impact 

of health problems on the functioning and sat-

isfaction in different domains of life [1]. Such 

perception is susceptible to the influences 

of socioeconomic status across age groups 

[2–5]. A population-based health surveillance 

conducted in the United States from 1993 to 

2002 observed worse HRQOL among low-

income women [4]. A similar conclusion was 

drawn from the 2005–2006 National Health 

Measurement Study in the United States [3]. 

Our earlier study also found that Chinese adults, 

especially women from low-income families, 

had poorer HRQOL than the general popula-

tion [5]. In the European KIDSCREEN pro-

ject, family socioeconomic status was shown to 

be a predictor of HRQOL of childhood, with 

children from low-income households hav-

ing poorer HRQOL than those from high- and 

middle-income households [2]. Given these 

socioeconomic status disparities in health, spe-

cial attention should be paid to the HRQOL of 

children from low-income families.

http://www.fmch-journal.org
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Low-income families are exposed to many stressors that 

can increase their risk of health problems [6, 7]. Serious 

mental illnesses such as major depression in mothers can 

adversely affect child development [8–10]. A meta-analysis 

of 193 studies found a positive relationship between maternal 

depression and child internalizing, externalizing, and general 

mental disorders [8]. Depression often leads to disrupted par-

enting that can cause tension and conflicts between mothers 

and their children [11]. Children of depressed mothers were 

found to exhibit more emotional and behavioral problems [8, 

12, 13]. However, it is not clear whether subclinical mental 

health problems (i.e. not meeting the full diagnostic criteria 

for mental disorders in the Diagnostic and Statistical Manual 

of Mental Disorders, fourth edition) [14–16] in mothers would 

affect the quality of life and/or behavior of their children. 

Furthermore, is it the negative moods (e.g. depressive symp-

toms) per se or the impairment in role functioning from the 

mental health problem (i.e. HRQOL) in the mother that would 

affect the child more? Answers to this question will help to 

establish the significance of HRQOL as a health outcome of 

mothers. We believe the focus on HRQOL that measures the 

functional impact of health problems instead of the presence 

of disease is novel and would open up new intervention pos-

sibilities for the improvement of quality of life and behavior 

in children. This study aimed (1) to assess the HRQOL and 

behavior of children from low-income families and (2) to 

examine the association between maternal HRQOL and child 

HRQOL and behavior. We hypothesized that (1) children from 

low-income families have poorer HRQOL and more behavio-

ral problems than those from the general population and that 

(2) poor HRQOL of mothers is associated with poor HRQOL 

and behavioral problems in children, independent of the pres-

ence of maternal depression.

Methods

Participants

The mother–child pairs were identified from participants of 

a cohort study that evaluated the effect of health empower-

ment as part of a community family support program on the 

long-term development of children from low-income families 

funded by a philanthropic foundation in Hong Kong [17]. 

Families were enrolled in the program in 2012 if they had (1) 

at least one family member working full-time or part-time, (2) 

one or more dependent young children studying in grade 1–3, 

(3) a monthly household income less than 75% of Hong Kong’s 

median monthly household income at the time of recruitment, 

and (4) given written consent to participate in the study. The 

details of the study were described in previous publications [5, 

17]. Mothers who were willing to participate in the research 

study provided written consent for themselves and their chil-

dren. They were then asked to complete questionnaires that 

included an update on their household income, measures of 

HRQOL, and information on the mental health of themselves 

and their children. The index child from each household 

received an assessment on cognitive skills for the estima-

tion of the IQ by a clinical psychologist using the Wechsler 

Intelligence Scale for Children Fourth Edition – Hong Kong 

(Short Form) [17].

This study received ethics approval from the Institutional 

Review Board of the University of Hong Kong (the Hospital 

Authority Hong Kong West Cluster; reference number UW 

12-517).

Study instruments

Child health measures: Trained research staff recorded 

the age and sex of each child participant reported by the par-

ents. Their HRQOL and behavioral problems were measured 

by the Chinese Child Health Questionnaire Parent Form 50 

(CHQ-PF50) [18] and the Chinese Strengths and Difficulties 

Questionnaire (SDQ) [19] respectively. Both questionnaires 

were completed by the child’s mother.

The CHQ-PF50 consists of 50 items grouped into 12 

domain scales: general health (GH), physical functioning 

(PF), role/social limitations – emotional/behavioral (REB), 

role/social limitations – physical (RP), bodily pain/discomfort 

(BP), behavior (BE), mental health (MH), self-esteem (SE), 

parent impact – emotion (PE), parent impact – time (PT), fam-

ily activities (FA), and family cohesion (FC). The raw scale 

scores are transformed into the 0–100 score range. They can 

be aggregated by weighted summation by the algorithm pub-

lished in the Child Health Questionnaire scoring manual. The 

two aggregated summary scores – physical summary (PhS) 

score and psychosocial summary (PsS) score – are further 

converted to norm-based scores where the general population 
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mean is 50 and the standard deviation is 10 [20]. Higher 

CHQ-PF50 scores indicate better HRQOL. The SDQ is a 

25-item behavioral measure with five subscales (conduct prob-

lems, hyperactivity/inattention, emotional symptoms, peer 

relationship problems, and prosocial behavior). The first four 

measure “negative” behavior, with higher scores indicating 

more behavioral problems, which are summated to a total dif-

ficulties score [21]. The prosocial behavior subscale assesses 

the presence of positive behavior in the interaction with oth-

ers, such as being helpful if someone is hurt and being kind 

to younger children. Higher scores on the prosocial behavior 

subscale indicate more positive behavior. The CHQ-PF50 and 

SDQ have been shown to be valid in the local Chinese popula-

tion [18, 19].

Mother’s sociodemographic and mental health meas-

ures: A structured questionnaire was used to collect infor-

mation on the mother’s age, educational level, marital and 

working status, and monthly household income. Mothers 

were screened for depression with the Patient Health Ques-

tionnaire-2 (PHQ-2) [22]. The PHQ-2 has been shown to be 

valid in the local Chinese population, with a score of three or 

greater being indicative of depression [23]. We also assessed 

the mother’s HRQOL by the physical component summary 

(PCS) and mental component summary (MCS) scores of the 

Chinese (Hong Kong) version of 12-item Short-Form Health 

Survey version 2 (SF-12v2). The SF-12v2 is a generic measure 

of HRQOL that has been validated and normed on the Hong 

Kong general population [24, 25]. It generates two norm-based 

summary scores on physical and mental HRQOL respectively. 

Higher SF-12v2 scores indicate better HRQOL.

Statistical analysis

Descriptive statistics on the means ± standard deviation (SD) 

of the children’s CHQ-PF50 or SDQ scores and the mothers’ 

SF-12v2 scores and the prevalence of depression as indicated 

by the PHQ-2 score were calculated. The mothers’ SF-12v2 

PCS and MCS scores were each categorized into two groups 

by the population mean threshold of 50 [26]. The mother’s 

marital status and working status were grouped into cur-

rently married versus unmarried and currently working ver-

sus not working respectively. Their educational level was 

grouped into three categories: (1) primary school or below; 

(2) secondary school; (3) university or above. The monthly 

household income was also grouped into three categories: 

(1) HK$20,000 or more, (2) HK$10,000 to HK$19,999, and 

(3) less than HK$10,000, with reference to the Hong Kong 

population median monthly household income of HK$20,000 

(US$2580) [27], and the poverty line of half of the population 

median (HK$10,000≈US$1290) [28].

Multiple linear regressions were used to examine the asso-

ciations between poor maternal HRQOL (SF12v2 PCS score 

or MCS score < 50) and screen-detected depression (PHQ-2 

score ≥3) and the children’s HRQOL (CHQ-PF50 scores) and 

behavior (SDQ scores). The unit of analysis was one-to-one 

mother–child pairs. The data were adjusted for the children’s 

age, IQ and sex, and the mothers’ sociodemographic charac-

teristics and household income in the models.

Statistical analysis was performed with the IBM SPSS 

Statistics version 21.0. Statistical significance was set at 

P<0.05 unless otherwise indicated.

Results

A total of 345 children aged 6–12 years from 310 families 

were identified from the database of the Health Empowerment 

Study [17]. Mothers of 278 children (80.6%) had completed 

the SF-12v2 and/or the PHQ-2 plus the CHQ-PF50 and/or 

SDQ for their children, and these families formed the sample 

of this study. The characteristics of the 278 mother–child pairs 

are shown in Table 1. The children were on average 8.54 years 

old (SD 1.19 years), and their mothers were 39.50 years old 

(SD 5.83 years). The mean SF-12v2 MCS score of mothers 

was 47.98 (SD 12.46), which was significantly lower than the 

general population mean of 50, and 124 (53.0%) of them had 

a score below 50. Further, 12.2% of the mothers had a PHQ-2 

score of 3 or greater (i.e. screened positive for depression).

Table 2 shows a comparison of the CHQ-PF50 and SDQ 

scores between the study children and children sampled from 

the Hong Kong general population [19, 29]. Compared with the 

general population, our study children had lower scores (worse 

health) in all domains of the CHQ-PF50 and higher scores (more 

problems) on all four negative behavioral subscales of the SDQ.

The independent associations between maternal SF-12v2 

PCS and MCS and PHQ-2 status and child CHQ-PF50 and 
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SDQ scores, with adjustment for possible confounding vari-

ables related to the children and the mother and household 

income, are shown in Table 3. A maternal SF-12v2 MCS score 

below 50 (population mean) was associated with lower scores 

Table 1. Characteristics of study participants (278 children, 

258 mothers)

 n (%)/mean (SD)

Child variables

 Mean age (years) 8.54 (1.19)

 Male 140 (50.4%)

 Female 138 (49.6%)

 Mean IQ 100.28 (14.07)

Maternal variables

 Mean age (years) 39.50 (5.83)

Currently working

 Yes 77 (27.7%)

 No 159 (57.2%)

 Missing 42 (15.1%)

Currently married 

 Yes 192 (69.1%)

 No 44 (15.8%)

 Missing 42 (15.1%)

Educational level 

 Primary or below 38 (13.7%)

 Secondary 182 (65.5%)

 University 15 (5.4%)

 Missing 43 (15.4%)

Monthly household income

 <HK$10,000 90 (32.4%)

 HK$10,000 to HK$19,999 106 (38.1%)

 ≥HK$20,000 34 (12.2%)

 Missing 48 (17.3%)

SF-12v2 MCS (n=234) 

 Mean score 47.98 (12.46)

 Score < general population mean of 50 124 (53.0%)

 Difference from the general population mean 2.02 (P=0.014)

SF-12v2 PCS (n=234)

 Mean score 49.22 (8.83)

 Score < general population mean of 50 100 (42.7%)

 Difference from the general population mean 0.78 (P=0.178)

PHQ-2 score (n=255) 

 Mean score 1.04 (1.40)

 Screened positive for depression (score ≥3) 34 (13.3%)

Statistical significance was determined at P <0.05.

MCS, mental component summary; PCS, physical component 

summary; PHQ-2, Patient Health Questionnaire-2; SF-12v2, 12-item 

Short-Form Health Survey version 2.

on 8 of the 12 CHQ-PF50 subscales (BP: B=−6.58, P=0.004;  

BE: B=−7.72, P=0.002; MH: B=−10.60, P<0.001; GH: 

B=−7.57, P=0.002; PE: B=−8.45, P=0.005; PT: B=−13.15, 

P< 0.001; FA: B=−10.56, P=0.001; FC: B=−8.21, P=0.021), 

lower PhS (B=−3.91, P=0.013) and PsS (B=−6.03, P<0.001) 

scores, and lower scores (worse behavior) on the SDQ proso-

cial behavior subscale (B=−0.74, P=0.010) but higher scores 

(more problems) on all four negative subscales (emotional 

symptoms: B=0.78, P=0.010; conduct problems: B=0.64, 

P=0.006; hyperactivity/inattention: B=0.95, P=0.002; peer 

relationship problems: B=0.58, P=0.027) and a higher SDQ 

total behavioral difficulties score (B=2.86, P<0.001). A 

maternal SF-12v2 PCS score below 50 was associated with 

lower scores (worse) on the BE (B=−5.17, P=0.035), PE 

(B=−8.21, P=0.005), PT (B =−10.79, P=0.002), and FA (B 

= −6.81, P=0.027) subscales of the CHQ-PF50, a lower PsS 

scores (B=−3.93, P=0.020), and higher scores (more prob-

lems) on the SDQ emotional symptoms (B=0.93, P=0.002) 

and hyperactivity/inattention (B=0.70, P=0.020) subscales 

and a higher SDQ total difficulties score (B=2.19, P=0.003). 

Maternal PHQ-2 depression-positive status was associated 

with higher scores on the SDQ emotional symptoms (B=0.92, 

P=0.047) and conduct problems (B=0.94, P=0.008) sub-

scales, but not with any of the CHQ-PF50 scores.

Discussion

Our study confirmed that children from low-income families 

had significantly poorer HRQOL especially in the psychoso-

cial domains than children from the general population. A 

population-based study of 128,044 children from low-income 

families in the United States found that multiple chronic con-

ditions were prevalent and associated with greater rates of 

urgent health care use [30], which might be part of the rea-

son for poorer HRQOL in these children. However, although 

our study children were reported to have comparable physical 

functioning, their general health was perceived to be rather 

poor by their mothers, with a mean score 5.88 points lower 

than that of their general population counterparts. This finding 

suggested that mothers may have concerns about other aspects 

of child health in addition to physical fitness.

As hypothesized, we found that lower maternal HRQOL 

scores were associated with lower HRQOL scores and worse 
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Table 2. Comparison of Child Health Questionnaire Parent Form 50 (CHQ-PF50) and Strength and Difficulty Questionnaire (SDQ) scores 

between study children and the Hong Kong general child population

Characteristics  This study 

(n=266)

 Hong Kong general child 

population (n=2721*)

 P

HRQOL (measured by CHQ-PF50)

 Age (years; range)  6–12 6–10 

 Male (%)  49.2 51.8 

 Physical functioning (PF) score  92.62 (15.15) 95 (12) 0.003

 Role functioning – emotional and behavioral (REB) score  80.22 (26.66) 94 (16) <0.001

 Role functioning – physical (RP) score  91.04 (19.92) 95 (14) 0.001

 Bodily pain (BP) score  87.33 (15.92) 96 (12) <0.001

 General behavior (BE) score  70.11 (18.27) 82 (13) <0.001

 Mental health (MH) score  76.66 (18.02) 85 (12) <0.001

 Self-esteem (SE) score  67.25 (12.40) 69 (12) 0.024

 General health perceptions (GH) score  63.12 (16.68) 69 (14) <0.001

 Parental impact – emotional (PE) score  70.30 (23.30) 79 (21) <0.001

 Parental impact – time (PT) score  74.63 (25.40) 86 (20) <0.001

 Family activities (FA) score  80.70 (21.94) 93 (14) <0.001

 Family cohesion (FC) score  60.23 (25.56) 75 (18) <0.001

 Physical summary (PhS) score  46.09 (10.88) – –

 Psychosocial summary (PsS) score  42.88 (12.59) – –

Characteristics  This study 

(n=275)

 Hong Kong general child 

population (n=3722†)

 P

Behavioral problems (measured by SDQ)

 Age (years; range)  6–12 6–12 

 Male (%)  50.5 51 

 Emotional symptoms score  3.04 (2.13) 2.5 (2.0) <0.001

 Conduct problems score  2.48 (1.78) 2.1 (1.6) <0.001

 Hyperactivity/inattention score  5.01 (2.34) 4.5 (2.3) <0.001

 Peer relationship problems score  2.85 (1.88) 2.6 (1.7) 0.020

 Prosocial behavior score  6.83 (2.06) 6.7 (2.0) 0.299

 Total difficulties score  13.26 (5.64) 11.7 (5.4) <0.001

Statistical significance was determined at P<0.05. The standard deviation is given in parentheses.

HRQOL, Health-related quality of life; CHQ-PF50, Child Health Questionnaire-Parent Form-50; SDQ, Strength and Difficulty Questionnaire.
*An independent samples t test was used to test the CHQ-PF50 score differences between study children and a Hong Kong general population 

sample of 2721 children from the Child Health Survey 2005–2006 [29].
†An independent samples t test was used to test the SDQ score differences between study children and a Hong Kong general population sample 

of 3722 children of the study reported by Lai et al. [19].

behavior among children in low-income families. The ability 

to fulfill one’s daily roles is an important indicator of quality 

of life. Impairment of the mother’s quality of life implies that 

she may not be able to cope with her daily role in childcare 

[31]. Inadequate child care, in turn, can lead to adverse child 

development affecting the child’s daily activities, emotion, 

and behavior [32, 33]. Emotional and behavioral problems in 

children may further aggravate parental stress [31, 34], leading 

to a vicious cycle, which can be more serious in low-income 

families, who are lacking resources and support in childcare.
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The 12.2% prevalence of depression by detected by the 

PHQ-2 among mothers in this study was higher than the 4.2% 

reported from the general population [23], calling for more 

attention to be paid to the prevention and treatment of mental 

health problems in low-income families. It was expected that 

PHQ-2-screened depression in the mother would be associated 

with higher scores on the SDQ emotional symptoms and con-

duct problems subscales in the child, but it was unexpected that 

there was no significant association between maternal PHQ-

2-screened depression and child HRQOL. Our findings seem 

contrary to those reported for mothers with clinically diag-

nosed depression [8–10]. One possible explanation is that the 

symptoms in screen-detected depression are less severe than 

those in clinically diagnosed depression, so the former group 

of mothers can continue to attend to the care and development 

of their children. Another possible explanation is that depres-

sive symptoms without adverse effect on HRQOL do not affect 

the mother’s roles in childcare. Further studies are needed to 

confirm our findings and to elucidate how maternal depressive 

symptoms affect the quality of life and behavior of children. On 

the other hand, the SF-12v2 MCS score measures the impact of 

mental health problems on the daily role and social function-

ing, of which childcare is the most important for mothers. The 

findings suggest that mental HRQOL may be a more sensitive 

indicator of the significance of maternal mental health problems 

than a diagnosis of depression. In the evaluation and promotion 

of mental health of mothers, we must pay attention to the impact 

of these problems on the HRQOL on both mothers and children.

A notable finding was a large difference of 20.47 between 

the CHQ-PF50 scores on the FA and FC subscales, indicating 

that frequent family activities may not necessarily imply strong 

cohesion in families. Adults from low-income families often 

have to work long and irregular hours. It is possible that the 

need to spend time in family activities may have conflicted with 

the demands of work and earning, which may not be conducive 

to family cohesion [35]. This finding highlights the importance 

of measuring not only the quantity but also the quality of fam-

ily interactions in the evaluation of family relationships.

The differences in the mean scores between our study 

children and the Hong Kong general child population in the 

physical-health-related domains (PF, RP, and GH) of the 

CHQ-PF50 were small although statistically significant. These 

findings suggest that low household income has a greater 

impact on children’s mental health and family interaction than 

other aspects of their life.

Another notable finding was that poor maternal mental 

HRQOL was not associated with the CHQ-PF50 scores on the 

REB subscale in spite of its associations with the CHQ-PF50 

mental health and emotional scores and the SDQ scores for 

behavioral difficulties. The REB subscale captures the extent 

to which the child’s daily functions are disturbed by internal-

izing (emotion) and/or externalizing behavioral difficulties 

(e.g. conduct problems). The presence of emotional or behav-

ioral problems and the effects of these problems on function-

ing are different constructs. The latter could be modulated 

by other factors such as support from school, peers, the and 

family. Such findings provide further support for the impor-

tance of measuring HRQOL for health evaluation to better 

understand the true impact and severity of health problems 

experienced by the person. The lack of association between 

maternal mental HRQOL and the CHQ-PF50 SE score might 

be unexpected but is reassuring. Apart from maternal influ-

ence, academic performance and peer acceptance may play a 

more important role in building children’s self-esteem.

The strength of this study was the analysis of mother–child 

paired data. The findings are important because they show 

that subclinical mental health problems can impair quality of 

life of mothers, and HRQOL might be the mediator between 

maternal mental health problems and poor child HRQOL and 

behavioral problems. This study had several limitations. First, 

this was a cross-sectional study and hence we could not con-

clude on any causal relationship between maternal HRQOL 

and child HRQOL and behavior. Second, we studied volun-

teer participants from a community family support program, 

and the findings may not be generalizable to other low-income 

families in Hong Kong. We also do not know whether the 

mother–child HRQOL association also applies to families with 

middle and high incomes. Lastly, the mother reported both of 

her own and her child’s HRQOL, which could have inflated 

the association, as mothers with poor HRQOL may perceive 

their children’s health or behavior more negatively. A further 

study using a more representative sample and another inform-

ant (e.g. the father) to assess children’s health and behavior 

should be performed to confirm the results of this study.
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Conclusion

Children from low-income families had worse HRQOL and 

more behavioral problems than children from the general 

population in Hong Kong. There were significant associa-

tions of child HRQOL and behavior with maternal HRQOL, 

which were stronger than those found with maternal screen-

detected depression. The lack of association of child HRQOL 

with screen-detected depression may be due to the symptoms 

not being severe enough to disrupt the quality of childcare 

provided by the mother. Our findings suggest the need to take 

into account not only the presence of depression but also the 

effect of mental health problems on functioning and quality of 

life in mothers in the promotion of child health, quality of life, 

and behavior. HRQOL is an important health outcome meas-

ure. More efforts and attention should be paid to improve the 

HRQOL of mothers and children from low-income families.
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