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i.  What is already known about the topic?
1. Child behaviour problems are associated with poorer maternal mental health.
2. Child developmental problems including speech impairment and Down
Syndrome are associated with lower maternal health-related quality of life
(HRQoL) but it is not known whether child behaviour problems are similarly
associated.
ii.  What does the paper add to existing knowledge?
1. Child behaviour problems are associated with lower maternal HRQoL at child
age 2 years.
2. Adjusting for maternal mental health attenuates the relationship between child

behaviour problems and maternal HRQoL.
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Abstract
Objectives:

1. To examine the relationship between mothers’ health-related quality of life (HRQoL)

and child behaviour problems at age 2 years.
2. To investigate whether the relationship between maternal HRQoL and child behaviour
problems is independent of maternal mental health.

Methods:
Design: Cross-sectional survey nested within a population-level, cluster randomised trial which
aims to prevent early child behaviour problems.
Participants: 1160 mothers of two year old children, in nine Local Government Areas in
Victoria, Australia.
Measures: HRQoL was measured using the Assessment of Quality of Life (AQoL-6D) and
child behaviour was measured using the Child Behavior Checklist (CBCL/1.5-5 years).
Maternal mental health was measured using the Depression Anxiety Stress Scale (DASS). Data
were collected at child age 2 years; demographic data were collected at child age 8 months.
Results: HRQoL was lower for mothers with children that had borderline/clinical behaviour
problems compared to those with children without problems (mean difference -0.14, 95% CI: -
0.16 to -0.12, p<0.001). The finding did not markedly change when adjusting for household
income, financial security, child gender, child temperament and intervention group status at
child age 8 months (mean difference -0.12, 95% CI: -0.15 to -0.09, p<0.001), but did attenuate
when additionally adjusting for concurrent maternal mental health (mean difference -0.03, 95%
Cl: -0.05 to -0.02, p<0.001).
Conclusions: Child behaviour problems were associated with lower maternal HRQoL. Child
behaviour problems prevention programmes could consider this association with maternal
HRQoL and be designed to improve and report both mothers’ and their child’s health and
wellbeing.

Key words: mental health, health-related quality of life, children, behaviour problems
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Introduction
The link between poor maternal mental health and child behaviour problems is well established*
and managing child behaviour problems has been shown to improve maternal mental health.?3
However, little is known about how maternal health-related quality of life (HRQoL) may be
affected in the presence of child behaviour problems and whether any adverse effects persist
when maternal mental health is taken into account. One of the reasons that HRQoL is of interest,
rather than only maternal mental health per se, is that to conduct cost-effectiveness analysis of
interventions, health economists need measures of life quality. Based on such measures, the
number of gained or lost Quality Adjusted Life Years (QALYS) can be calculated. With the
growing number of interventions available to manage child behaviour problems,* it is becoming
increasingly important to be able to compare the cost-effectiveness of different interventions,
thereby providing policy-makers with a sound base for their decisions as to which interventions
to implement.® When the aim is to improve overall wellbeing or to prevent psychological
disorders that constitute a diagnosis (such as depression) calculation of composite population
health outcomes (QALYs or disability-adjusted life years) is warranted.® It therefore seems
useful to implement the use of standard HRQoL measurements in community-based trials to
provide comparable outcome measures between different interventions and their ability to
improve outcomes or prevent disease burden.

HRQoL is considered to be a multidimensional construct encompassing physical,
mental and social facets of life.” There are two basic approaches to HRQoL measurement: (i)
generic instruments that include health profiles and generate so called health utilities and (ii)
specific instruments that focus on problems associated with single disease states, patient groups,
or areas of function.® Health utility may be the best measure of HRQoL for economic analyses,
since it incorporates both health status and length of life which allows for QALY calculation.®

Several studies report that caregivers of persons with a physical or mental disorder
experience lower HRQoL compared to the average population of their age and gender.*®! Most
studies investigating the mental health of parents who have a child with a physical or intellectual
disability have found worse scores, especially for maternal depression, compared to control
parents with typically developing children.'? Hedov et al. indicated that a child’s Down’s
syndrome might have a negative impact on a mother’s HRQoL and her mental health.!?
Similarly, Rudolph et al. found that mothers whose children have a speech impairment
experience poorer HRQoL.** Therefore, a child’s disability or profound developmental delay

may influence a mother’s wellbeing and such mothers are expected to experience poorer mental
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health and lower HRQoL.'*” However, children’s broader behavioural problems may likewise
have an effect on maternal HRQoL, over and above the effects of a specific condition.*®*® In a
study of children with significant delayed general development, child behavioural problems
and not developmental status at age 3 years predicted maternal physical health when the child
was 4 and 5 years old.*® The relationship between child behaviour problems and maternal health
was moderated by parenting stress and mediated by depressive symptoms.*® Thus, at least in
the mothers of children with developmental delay and behaviour problems, maternal mental
health appears to play a key role in whether mothers experience of poorer HRQoL or not.

In summary, although it is intuitively clear that child behaviour problems could have
implications for maternal HRQoL, and there is some support for this in the literature in groups
of children with various developmental problems, there is very little knowledge about the
relationship between behavioural problems in typically developing children and maternal
HRQoL. If a relationship does exist, then programmes designed to improve child behaviour
could also evaluate the impact on maternal HRQoL. The aims of this study therefore are to: (i)
examine the relationship between mother’s HRQoL and children’s behaviour problems in a
broad population-based sample, taking into account potential confounders identified a priori
(including family socioeconomic status, child gender and temperament); and (ii) investigate

whether the relationship is attenuated by poor maternal mental health.

Design

This paper draws upon data from the randomised control trial (RCT) Families in Mind, a three-
armed RCT, which aims to prevent mental health problems in children prior to school entry.
Methods for this trial have been reported elsewhere.?® Briefly, the trial comprised Arm A (a
combination of a universal, group parenting programme delivered from child age 15 to 24
months, followed by a targeted one-on-one programme for children at risk of behaviour
problems after 24 months); Arm B (targeted programme only); and Arm C (usual care services
in the community).

Data for this paper were drawn from the trial questionnaires completed at baseline (when
their child was 8 months of age) and when their child was 2 years of age, by which time families
in Arm A had received part or all of the universal parenting programme. The analysis in this
paper uses HRQoL, child behaviour and DASS data from the questionnaire at child age 2 years,
but relies on baseline data for socio-demographic variables used in adjusted models. Ethics
approval from the Royal Children’s Hospital (#29144) and Deakin University (#2010-156)

Human Research Ethics Committees was obtained.
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Setting and Participants

Families were recruited from the universal, well child Maternal and Child Health (MCH)
service in 9 local government areas (LGASs) of greater metropolitan Melbourne, Australia.
Three LGAs from each of the low, middle and high tertile-defined categories of 31 LGAs
ranked by Socio-Economic Indexes for Areas (SEIFA) index of relative disadvantage were
included. More than 80% of families attend this free service at infant age 8 months.?* Mothers
of children with a major medical condition or disability and mothers with insufficient English
to complete surveys were excluded. Of 1353 recruited families, 1340 (99%) completed the
baseline questionnaire. Of these 1340 families, 1160 (87%) completed the AQoL-6D and
CBCL at 24 months and were included in this study.

Measures

Details of variables used for the analyses were described in Table 1. Child behaviour problems
were measured using the Child Behavior Checklist (CBCL) 1v2-5 year old version.?2 The CBCL
consists of 99 validated items yielding raw scores for externalizing and internalizing behaviour
problems. Raw scores were converted to standardised T-scores, which are reported in this
paper. T-scores equal to or over 60 are considered in the borderline/clinical range for children
aged 1-5 years.?®

Maternal HRQoL was measured using the Assessment of Quality of Life 6D (AQoL-6D), a 20-
item measure of adult HRQoL.?* The AQoL-6D vyields six sub-scales: independent living (4
items), mental health (4 items), coping (3 items), relationships (3 items), pain (3 items), and
senses (3 items).The AQoL is reported as a single weighted utility score, ranging from 1 (full
health) through 0 (death equivalent-HRQoL), to a lower boundary of -0.04 (states worse than
death). Weights were derived using the time trade-off technique among an Australian
community-based sample.?> AQoL scores of 0.35, 0.66, 0.80, 0.87 and 0.93 are considered to
be poor, fair, good, very good and excellent, respectively.?® A minimum clinically- or policy-
significant difference on AQoL-6D is around 0.06 (95% CI 0.03-0.08).2¢

Maternal mental health was measured using the Depression Anxiety Stress Scale (DASS),?” a
21-item scale in which mothers indicated their endorsement to statements of emotional distress
over the past week from 0 ("Not at all") to 3 ("Most of the time"). The DASS yields a total
score (possible score range 0-63) and three subscales of depression, anxiety and stress (each
seven items, possible score range 0 to 21). The DASS provides cut-point scores that indicate

risk of depression (score >18), anxiety (score >14), and stress (score >14) %’
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Socio-economic status was measured using the SEIFA Index of Relative Disadvantage, in
which each family was assigned a score based on the postcode of the recruiting MCH centre
(Mean = 1000, SD = 100).28

Infant temperament was measured using the Australian Temperament Project’s global rating
scale.?® Participants were asked to respond to the statement “Compared to other children, I think
my child is” on a 6-point Likert scale from “much easier than average” (1) to “much more
difficult than average” (6). This single item correlates moderately (r=0.51) with the 30-item

revised Australian Infant Temperament Questionnaire.*°

Analysis

Maternal and child baseline characteristics were described using percentages for categorical
variables and means and standard deviations for continuous variables. The t-test and ¥? test
were used to compare the HRQoL between mothers of children with normal behaviour and
mothers of children with clinical/borderline behaviour problems. Multiple linear regression was
used to adjust this comparison for factors identified from the literature as potential confounders
including household income, financial security, child gender, temperament and participants’
trial arm status. A further regression model was fitted, adjusting additionally for maternal

mental health. Data were analysed using Stata Version 12.0 (Texas, USA).3!

Results

Baseline characteristics of mothers included in the analyses and those not (N=180) are
presented in Table 2. Most of the analysed mothers were married (97.3%), and spoke English
as the first language (94.9%). Infant mean (SD) age was 9.0 (1.0) months and half were boys
(50.3%) and firstborn (52.1%). Few infants had a difficult temperament (6.2%). Compared to
mothers included in the analyses, those who did not provide data at 24 months were less likely

to speak English, had lower household income and lower socioeconomic status.
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Maternal HRQoL and child behaviour problems

The mean (SD) AQoL scores of the study sample was 0.83 (0.14). HRQoL scores in each
dimension for the study population were compared to the Australian female population norms
aged 24-34 years® (Figure 1). Compared to both our Victorian family study population and
broader Australian population norms, mothers with 2-year-old children who had
borderline/clinical behaviour problems had lower scores in all six AQoL-6D dimensions
(independent living, relationships, mental health, coping, pain and sense) (Figure 1). Notably,
6% of mothers of children with borderline/clinical behaviour problems had poor HRQoL
(utility score <0.44 25) compared to 1% of mothers of children without borderline/clinic
behaviour problems (p<0.001).

Results of the regression models are presented in Table 3. The mean (SD) AQoL scores of
mothers with and without children with borderline/clinical behaviour problems were 0.71 (0.17)
and 0.85 (0.13), respectively, with a mean difference of -0.14, (95% CI -0.16 to -0.12, p
<0.001). The finding did not change when we adjusted for income, socio-economic status,
financial security, child gender, child temperament and participant group status (mean
difference -0.12, 95% CI -0.15 to -0.09, p<0.001).

When adjusting for maternal mental health (DASS), the relationship between child
borderline/clinical behaviour problems and maternal HRQoL was substantially attenuated but
there was still evidence of a relationship (mean difference -0.03, 95% CI: -0.05 to -0.01,
p<0.001).

Discussion

To our knowledge, this is the first study assessing the relationship between young children’s
behaviour problems and maternal HRQoL. Mothers of toddlers with a borderline/clinical
behaviour problem had lower mean AQoL scores indicating lower mean HRQoL than mothers
of children in the normal range for behavioural symptoms. The difference in mothers’ AQoL
scores of 0.14 is considered to be clinically meaningful 233 We also found that the relationship
between young children’s behaviour problems and maternal HRQoL was statistically
independent of maternal mental health to some degree. Thus, the size of the difference between
mothers in the two groups remained clinically significant once maternal mental health was
adjusted for, albeit attenuated. This might be explained by the construct overlap between the
AQoL and the DASS instrument, both of which measure depression, anxiety, and stress
symptoms. In other words, HRQoL in mothers with poorer mental health is likely to be lower
than those with normal or good mental health. However, young children’s behaviour problems
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were associated with maternal HRQoL over and above a pure measure of maternal mental
health problems.

The mean utility scores of our sample were comparable to the AQoL-6D population norms®
(mean = 0.83, 0.20). Compared to the Australian female population in the same age group,
mothers in our study had better mental health, although lower independent living scores.
Sample scores for mothers’ relationships, coping, pain and senses were comparable to
Australian population norms. The clinically meaningful difference in mothers’ utility scores in
the present study indicated that AQoL is able to detect small changes over time, as has been
reported in other studies.®* As this is the first study examining the relationship of young
children’s behaviour problems and maternal HRQoL in a population-based sample, a direct
comparison to other studies is not possible. However, an indirect comparison with studies on
child developmental problems might be of interest. The relationship between child significant
general developmental delay (eg high-functioning autism, speech impairment, cerebral palsy)
and parents’ HRQoL has been reported in previous studies.!*3>3¢ These reported that mothers
with children who had significant general developmental delay had poorer mental health and
lower HRQoL. In prior studies, however, these findings were not converted into utilities, and
therefore no direct comparison is possible. Routine inclusion of standard measures for HRQoL
in studies could therefore be desirable.

Strengths of the present study included a large population-based sample with a broad
socio-demographic range, the use of a multi-attribute utility measure that allows for QALY's
calculation,®” and the adjustment for potential confounders of the relationship between child
borderline/clinical behaviour problems and maternal HRQoL.

Limitations include that data are cross-sectional so we cannot infer causality. The socio-
demographic variables the models were adjusted for came from measurement at child age 8
months and might have changed over 16 months. Second, the inclusion of mothers with
complete data who were more likely to speak English at home, had higher socioeconomic
status and household income may limit the extent to which we can generalise our results to
low income or non-English-speaking families. Third, the use of maternal report for both child
behaviour problems and maternal mental health may lead to responder bias since there is a
systematic relationship between maternal depression and mothers’ rating of their children on
the CBCL.38*° Nevertheless, the CBCL is a widely used and effective screening instrument
for child behaviour problems with evident external validity*® and DASS has demonstrated
excellent internal consistency and sound construct validity in both clinical and non-clinical

populations.***? More structured instruments using observation or face-to-face diagnostic
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interviews to assess mother and child’s mental health would strengthen the robustness of the
results, but are not practical in population-based studies.

Evidence for the association between maternal mental health and child behaviour
problems at 2 years has been reported.*® The study findings reported here provide evidence for
the relationship between child behaviour problems and maternal HRQoL. Policy makers could
evaluate the impact of child behaviour problem prevention programmes on the wellbeing of the
whole family and consider maternal HRQoL as an outcome in programmes designed to prevent
or treat child behaviour problems. Clinicians could also be aware that although many toddler
behaviour problems improve with time, they can impact adversely on HRQoL for some mothers

and as such, families could be offered evidence-based support and interventions.**

Conclusion
This study adds to the literature on child behaviour problems and maternal HRQoL. Maternal
mental health and wellbeing should be considered when designing and evaluating child

behaviour problems prevention programmes.
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Table 1: Description of variables used for the analyses
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Collected time

Explanation of data in the

Variables ] Collection tools
points analyses
Maternal HRQoL 2 years AQoL-6D Continuous
Categorical: (1) Normal
) ] Parent reported child range (T scores < 60), (2)
Child behavior problems 2 years ) ) ) o
behavior checklist (CBCL)  Borderline/Clinical range (T-
scores >60)
Maternal mental health 2 years Parent reported DASS Continous
Categorical: (1) difficult
Parent reported Australian (more or much more difficult
Infant temperament 8 months Infant Temperament than average), (2)
Questionnaire easy/average (easier than
average or average)
) Parent report of their child Categorical: (1) Female, (2)
Child gender 8 months
gender Male
Categorical: (1) less than
) Parent report of household $26,000, (2) $26,000 -
Household income 8 months ]
income $51,999, (3) 52,000 - 88,400,
(4) more than $88,400
) ] ) Parent report of their ]
Financial security 8 months ] ] ] Dichotomous: yes/no
financial security
SEIFA score derived from
Socioeconomic status 8 months current postcode of residence Continous

reported by parents




Table 2: Characteristics at baseline
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Characteristics

Analysed Non-analysed
(N =1160) (N =180)

Child
Age in months, mean (SD) 9.0 (1.0) 9.3(1.1)
Male, % 50.3 53.4
First born child, % 52.1 39.9
Child has difficult temperament, % 6.2 6.2
Primary caregiver
Age in years, mean (SD) 33.9 (4.6) 33.4(4.9)
Ethnicity, Anglo-Australian, % 82.5 71.5
Relationship status, Married/defacto, % 97.3 86.0
Language, English, % 94.9 85.0
Education status, Tertiary degree or higher, % 55.8 45.6
SEIFA, mean (SD) 1041.3 (39.9) 1034.6
Household income

Less than $26,000, % 1.8 5.7

$26,000 - $51,999, % 11.5 15.5

$52,000 - $88,400, % 28.5 24.4

More than $88,400, % 48.0 36.8
Feel financial security, % 83.3 65.8
Health care card, % 13.8 21.8
Primary caregiver wellbeing
Depression, mean (SD) 3.4 (4.3) 4.4 (5.8)
Stress, mean (SD) 8.4 (6.3) 8.7 (6.2)
Anxiety, mean (SD) 2.0 (2.9) 2.2 (3.6)
HRQoL (AQoL-6D), mean (SD) 0.8 (0.1) 0.8(0.1)

SD: Standard deviation
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Table 3. Unadjusted and adjusted mean differences for maternal HRQoL when children have borderline/clinical behaviour problems.

Unadjusted AQoL Model 1: Model 2: Model 1 + DASS
Adjusted AQoL " Adjusted AQoL*
Mean difference Mean difference Mean difference
N Mean (SD) (95% ClI) P value N (95% ClI) P value N (95% CI) P value
N= 1160 N=1024 N=1023
Child behaviour (CBCL)
Normal range 1028 0.85 (0.13) 901 - - 900 - -
Borderline/Clinical range 132 0.71 (0.17) -0.14 (-0.16, -0.12)  <0.001 123 -0.12 (-0.15, -0.09) <0.001 123 -0.03 (-0.05 -0.02) <0.001

" Model 1 - Adjusted for household income, financial security, child gender, temperament and intervention group status (A vs. B/C)

* Model 2 - As per Model 1 plus maternal mental health (DASS).
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Figure 1: AQoL-6D dimension scores in comparison to Australian norms
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