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Abstract
Background: The aim of this cross-sectional study was to evaluate the effect of family functioning on oral health
related quality of life (OHRQoL) and dental caries status among 4- to 6-year-old Chinese pre-school children in
Malaysia.
Methodology: This study was approved by the institutional Joint Research and Ethics Committee, International Medical University, Malaysia (number 373/2016); consisted of 180 eligible pre-school children from a private school. Study
tools included demographic, clinical oral health data form, the Early Childhood Oral Health Impact Scale (ECOHIS) and
family functioning—12-item general functioning subscale. Written consent was sought prior to data collection. Data
were analysed by SPSS v.22.0; descriptive statistics for socio-demographic details, clinical information, HRQoL and FAD
scores. The parametric tests included independent sample t test and ANOVA to evaluate the associations between the
dependent variable. Binary logistic regression models were applied to assess the impacts on OHRQoL (P value < 0.05).
Results: A response rate of 80.5% was achieved. Sample means for FAD-GF12 scores ranged < 2, indicating normal
family functioning. The ECOHIS scores mean was 0.52 (SD = 0.68). In the children impact section the highest score
of impacts 20 was noted followed by family impact section with the score of 12. It was observed that children with
dental caries had a significant (P = 0.014) negative impact on OHRQoL (mean 0.72, SD = 0.50) as compared to children
with no caries (mean 0.34 SD = 0.39). The bivariate regression analysis after getting adjusted indicated three predictors
associated to poor HRQoL: having two or more siblings (OR = 4.73, P = 0.013), relationship (mother) of the respondent
to the child (OR = 2.86, P = 0.013) and having dental caries (OR = 8.12, P ≤ 0.001).
Conclusion: Findings of this study indicates that number of siblings, relationship of the respondent to the child and
dental caries status are independently associated with health-related quality of life. However, family functioning does
not mediate poor HRQoL in association to dental caries.
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Background
Dental caries is a multifactorial disease, and occurs due to
complicated interaction between the carcinogenic microbial flora, high risk behaviours and social influences [1, 2].
Children in the age group of 1–5 years have a caries pattern that differs from that of adults, It is termed as “Early
Childhood Caries (ECC)” when describing any form of
caries in infants and preschool children [3]. In a systematic review almost 90 risk factors for ECC were described
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[4], due to this complex aetiology of ECC, researchers are
now focussing into other risk factors involved besides
inappropriate feeding and oral hygiene practices [5, 6].
The scope that dental caries in young children poses as
a public health problem warrants further investigation
into the natural progression of this disease. One such factor that could mediate the development of ECC is family
functioning [7]. The factor of family functioning may also
affect child health problems e.g. dental caries. For the
basic needs such as food, shelter and security; pre-school
children are entirely reliant on their families. Preferably
these families should strive towards a conducive environment that favours the overall well-being of its individual
members [8]. Parental role is crucial in manifesting particular behaviours related to ECC, specifically children’s
oral hygiene practices and frequency of sugar consumption [9]. Along with individual parental role, good family
interaction is vital to create a healthy environment that
reflects on child’s emotional and physical health [10].
Family functioning is therefore an important family characteristic to consider when examining the child’s caries
risk.
Untreated decay can cause pain and impair the nutritional status and physical growth. ECC is a public health
problem in Malaysia affecting 75% of Malaysian preschool children, most of which remains untreated [11].
Based on the report by Health Information Management
System, Malaysia in 2012, referrals of approximately 4000
children to hospital paediatric dental services were made
due to ECC [12]. Studies have shown that dental caries present negative impact on quality of life of children
and their families. The oral health-related quality of life
(OHRQoL) is a subjective and multidisciplinary aspect
which has been studied in several countries. It embraces
broad issues in its concept, such as physical, family and
leisure characteristics, etc. [13–16] The theoretical model
explained by Kramer et al. in a study done among Brazilian pre-school children, showed association of sociodemographic, oral diseases and OHRQoL [15].
Good family functioning and strong family relationships are important predictors for children’s overall
well-being which influences on their physical, social and
emotional development [17]. The evidence behind the
association between family functioning and HRQoL is
not considerable. Related to dental caries, family functioning can be considered as a modifiable risk factor; it
can be a protective factor under good family functioning
and on the other hand as a risk factor under poor family functioning. Much is understood about dental caries
aetiology and the individual characteristics that are associated with it [2, 4, 5]. Less well understood is the effect
of family functioning of children, especially in the context of diverse multi-ethnic family relationships within
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urban and rural settings, and rapid urbanisation. Family
functioning is reported to be linked with child development process including physical and mental well-being
[12, 14, 18]. Additionally, this supportive and organized
environment also reflects on children’s good oral health
behaviours 7. Also previous studies explored the social
and psychosocial factors on child oral health and found
that the relationships were not always independent of
socioeconomic factors [19–22]Malaysia is a multi-ethnic
country with the population of 28million. Majority of the
population belongs to indigenous group called Bumiputras or Malays (nearly 70%), followed by Chinese (23%)
and Indians (7%) ethnic groups [23]. In this study only
Chinese pre-school children where included as we believe
the concept of family functioning might vary in different
ethnic population and in future we would like to explore
this concept in the remaining two ethnic groups. The aim
of this cross-sectional study was to evaluate the effect of
family functioning and caries status on oral health related
quality of life (OHRQoL) in a sample of 4 to 6-year-old
Chinese pre-school children in Malaysia. The objectives
were (1) to investigate the association between sociodemographic characteristics and family functioning (2) to
investigate the association between sociodemographic
characteristics, family functioning and dental caries status. (3) to investigate the association between sociodemographic characteristics, family functioning, dental
caries status and HRQoL. (4) to explore whether family functioning could mediate the relationship between
childhood dental caries and OHRQoL (5) to explore the
predictors of HRQoL among the study sample.

Materials and methods
This cross-sectional study was approved by the institutional Joint Research and Ethics Committee (number 373/2016). The sample consisted of 180 eligible
pre-school children from a private school in Malaysia.
Limited oral health data is available on private schools as
compared to public schools in Malaysia. Bases on convenience sampling, the school selected was a private setting with pre-school, primary and secondary sections.
The children studying in this school learn Mandarin as
their first language. The study sample included 4–6 years
old Chinese pre-school children. There were 7 classes
with around 25–26 students in each class. All the students were included in the study regardless of the gender.
Children who had reached the age of six but have not had
their seventh birthday on the date of examination were
included in the study.
Data collection measures

The selected questionnaires were translated into Mandarin to address the language barrier. Content and face
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validity were ensured by getting the translated versions
checked by 10 Mandarin speaking lay people. The following forms and questionnaires were used for data
collection:
1. Demographic questionnaire: A demographic questionnaire assessing the family characteristics: age of
the child, gender (male/female), staying with (both
parents/single parent), number of siblings (no sibling/one sibling/two or more), relationship to child
(father/mother), household income (up to Malaysian
Ringgit (RM) 5000/more than RM5000) was completed by parents. Based on the income classification by household, Malaysians are categorised into
three different income groups: Top 20% (T20) with
income more than RM10,000, Middle 40% (M40)
with income range between RM5000–RM10,000,
and Bottom 40% (B40) with income below RM 5000.
[24]
2. Clinical Oral Health data form: Clinical oral health
data were collected through this form. The number
of decayed, missing (due to caries) and filled deciduous teeth (dmft) were recorded. The diagnosis of caries was based on the dmft index, [25] which allows
professionals to measure and to compare the dental
caries experience in populations.
3. Oral health-related quality of life (OHRQOL)
assessed using the ECOHIS (Early Childhood Oral
Health Impact Scale): Pahel et al. [26] developed this
measure which was later validated for various populations. The Malaysian validated version by Hashim
et al. [27] was used in this study. This 13-item measure was developed to evaluate parents perception on
OHRQoL of preschool children and comprise two
sections: the Child Impact Section (CIS) with four
domains (child symptoms, function, psychological
and self-image/social interaction); and the Family
Impact Section (FIS) with two domains (parent distress and family function). Likert scale was used to
capture the responses with 0 = never; 1 = hardly ever;
2 = occasionally; 3 = often; 4 = very often; 5 = don’t
know.
4. Family functioning—12-item general functioning
subscale (GF-12): the Family Assessment Device
(FAD) is a 60-item self-report questionnaire developed to measure family functioning and the GF-12 is
its 12-item subscale [28]. This measure was assessed
among different populations and was proved to be
free from cultural bias [29] with good internal consistency. The use of this subscale is recommended as
a standalone to measure the overall family functioning due to high correlation with other FAD scales
[30]. This subscale was translated in Mandarin (Chi-
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nese version of the GF 12 subscale) [31] The cut-off
score is 2, a score of 2.00 or above indicates problematic family functioning [28].
Data collection process

Families of children eligible for inclusion were
approached and invited to participate. An information
leaflet, consent form and questionnaires on sociodemographic, ECOHIS and FAD were given to the children to
take home to their parents/caregivers via their homework
diaries. The primary carer was instructed to provide written consent to participate in the study and complete the
questionnaires. The filled questionnaires were collected
back from the school children by the class teachers and
were handed over to the research team. The data collection team included 15 dental undergraduate students and
six dentists. The team was standardized and calibrated
through half a day training workshop by Cariology team
at IMU. This was conducted to ensure the reliability of
the measurements in an oral examination. After obtaining written consent, a one-day visit was arranged to the
selected school where oral examinations were carried
out by the standardized team.A visual, oral examination
of the participating children was carried out using disposable mouth mirrors, without invasive probing, and
was diagnosed at the cavitation stage. The children were
examined while sitting on a chair under natural daylight.
Based on WHO recommendation, the teeth examination was started from upper right to upper left and lower
left to lower right quadrant and a tooth was considered
present when any part of it was visible [32]. Children
who were assessed with obvious caries were referred for
dental treatment. No radiographs were taken, and no
treatment was provided. Translators (schoolteachers or
supporting staff ) assistance was taken in case of language
barrier.
Data analysis

Data were entered using the software Statistical Package
for the Social Science (SPSS), v.22.0 for Windows. Data
were analysed using descriptive statistics (frequency,
mean and standard deviation) for socio-demographic
details, clinical information, HRQoL and FAD scores.
For the FAD-GF12 scoring, 4-point Likert scale was used
(1 = strongly agree to 4 = strongly disagree). For negative
items (1, 3, 5, 7, 9, 11), the scores were reversed and the
scores of the 12 items were summed up to generate the
total score. The total score is later divided by the number
of items on the subscale, this provides a final score ranging from 1.0 indicating best functioning to 4.0 indicating
worse functioning. The variable was dichotomised based
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on the cut-off score set at 2, a score of 2.00 or above indicates problematic family functioning [28].
The total score for ECOHIS was calculated by simply
summing up the response codes of the 13 items and all
‘don’t know’ responses were recoded as missing. Thus,
the overall score ranged between 0 and 52 (0–36 for the
CIS and 0–16 for the FIS). A score for the missing item
was assigned based on the average of other responses.
This was done in case of two missing responses in CIS
or one in FIS. The higher scores indicated enhanced oral
health concerns and poorer OHRQoL [15].
The parametric tests were performed to evaluate the
associations between the dependent variable (OHRQOL,
measured through ECOHIS and family functioning,
measured through the GF-12 of the Family Assessment
Device) and the independent variable of with or without
caries experience. In the comparison of the ECOHIS and
GF-12 mean scores, between the groups, the Independent Samples t Test or Analysis of variance (ANOVA) tests
were applied.
ECOHIS scores were dichotomized using the median
values as a cut-off point [33].
Descriptive, unadjusted analysis was carried out to
assess the association of the overall ECOHIS scores with
socio-demographics, dental caries status and family
functioning. Chi-squared tests, unadjusted and adjusted
binary logistic regression models were used to assess
the impacts on OHRQoL. All the independent variables
including sociodemographic, FAD and dental caries status, repoting a P value 0.2 in the adjusted calculation of
covariates were retained in the final regression model
[34].

Results
Demographic characteristics

The sample comprised of Chinese children (100%) with
a response rate of 80.5%. The reason for losses were
due to failure to obtain written consent and incomplete
responses. The mean age of the children was 5 years and
almost all of them (97.2%) were staying with both their
parents and half of the total sample (56.3%) had one sibling. The Majority of the questionnaires were responded
by mothers (64.6%). Majority of the parents had monthly
income of more than RM5000 (78.5%) (Table 1).
Family functioning

The mean score for FAD-GF12 was 1.19 (SD 0.392). Significant association was related to parent’s relationship
to the child with family functioning (P = 0.042) (Table 2).
Respondents who reported their relationship to the child
as fathers scored lower (1.10) in the FAD-GF12 when
compared to mothers (1.24).
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Table 1 Socio-demographic
(n = 144)

characteristics

of

participants

Variables

N (%)

Total

144 (100)

Age
4 years

63 (43.8)

5 years

39 (27.1)

6 years

42 (29.1)

Gender
Male

63 (43.7)

Female

81 (56.3)

Siblings
No siblings

26 (18.1)

One sibling

81 (56.3)

Two or more

37 (25.7)

Relationship to child
Father

51 (35.4)

Mother

93 (64.6)

Monthly income
Up to RM 5000
More than RM5000

31 (21.5)
113 (78.5)

Caries status

The association of sociodemographic and caries status of
the sample is presented in Table 3. Statistical significance
was noted with number of siblings (P = 0.049) and the
mean FAD-GF12 Score (P  ≤ 0.001).
HRQoL

The ECOHIS questionnaire were answered by parents, and scores ranged from 0 to 27 with a 0.52 mean
(SD = 0.68). In the CIS the highest score of impacts 20
was noted followed by FIS with the score of 12. The overall mean score indicated that dental caries had an adverse
effect on OHRQoL (P = 0.014). The difference in scores
was significant between the levels of dental caries involving all domains in both the CIS and FIS (P ≤ 0.001).
Independent variables with HRQoL

The association of socio-demographic, family functioning and dental caries status characteristics by the
ECOHIS scores of the sample are presented in Table 4.
ECOHIS scores were dichotomized (ECOHIS ≤ 6 and
ECOHIS > 6) using the median values as a cut-off point.
The univariate analysis showed that the following variables were statistically significant: relationship to the child
(P = 0.010), FAD-GF12 (P = 0.016) and dental caries status (P =  < 0.001).
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Table 2 Association between socio-demographic characteristics and GF12 FAD score of the study sample
Variables

FAD mean (SD)

Good FAD
n (%)

Poor FAD
n (%)

Total
n (%)

Total

1.18 (0.38)

117 (81.2)

27 (18.8)

144 (100)

4 years

1.17 (0.38)

52 (82.5)

11 (17.5)

63 (100)

5 years

1.21 (0.40)

31 (79.5)

8 (20.5)

39 (100)

6 years

1.19 (0.39)

34 (81.0)

8 (19.0)

42 (100)

Male

1.16 (0.36)

53 (84.1)

10 (15.9)

63 (100)

Female

1.21 (0.41)

64 (79.0)

17 (21.0)

81 (100)

No siblings

1.23 (0.43)

20 (77.0)

6 (23.0)

26 (100)

One sibling

1.21 (0.41)

64 (79.0)

17 (21.0)

81 (100)

Two or more

1.11 (0.31)

14 (37.8)

23 (62.2)

37 (100)

Father

1.10 (0.30)

46 (90.2)

5 (9.8)

51 (100)

Mother

1.24 (0.42)

71 (76.3)

22 (23.7)

93 (100)

Lower than RM 5000

1.19 (0.40)

25 (80.6)

6 (19.4)

31 (100)

RM 5000 and above

1.19 (0.39)

92 (81.4)

21 (18.6)

113 (100)

P value

Age
0.929

Gender
0.439

Siblings
0.352

Relationship to child
0.042

Monthly income
0.923

Predictors of HRQOL

Table 3 Association between socio-demographic characteristics
and caries status of the study sample
Socio-demographic

Caries free
n (%)

Caries
n (%)

Total
n (%)

Total

73 (50.7)

71 (49.3) 144 (100)

P value

Age
4 years

32 (50.8)

31 (49.2)

63 (100)

5 years

20 (51.3)

19 (48.7)

39 (100)

6 years

21 (50.0)

21 (50.0)

42 (100)

0.993

Gender
Male

32 (50.8)

31 (49.2)

63 (100)

Female

41 (50.6)

40 (49.4)

81 (100)

0.983

Siblings
No siblings

13 (50.0)

13 (50.0)

26 (100)

One sibling

35 (43.2)

46 (56.8)

81 (100)

Two or more

25 (67.6)

12 (44.4)

37 (100)

0.050

Relationship to child
Father

28 (54.9)

23 (45.1)

51 (100)

Mother

45 (48.4)

48 (51.6)

93 (100)
31 (100)

0.455

Monthly income
Up to RM 5000

17 (54.8)

14 (45.2)

More than RM5000

56 (49.6)

57 (50.4) 113 (100)

Good family functioning 72 (61.5)

45 (38.5) 117 (100)

Poor family functioning

26 (96.3)

0.602

Family functioning: GF 12
1 (3.7)

27 (100)

< 0.001

Table 5 shows the bivariate regression analysis with unadjusted and adjusted models. Unadjusted analysis was carried out to assess the association of the overall ECOHIS
scores with socio-demographics, dental caries status and
family functioning, significance was noted for two or
more number of siblings (P = 0.067), relationship of the
respondent to the child as mother (P = 0.011) and having dental caries (P ≤ 0.001). These significant variables
were adjusted with each other up to three models based
on significance (P = 0.200). First model was adjusted
for sociodemographic variables of number of siblings
and relationship to the child, both remained significant
(P = 0.092 and P = 0.010 respectively). In the second
model family functioning was adjusted with previous two
variables and all three were significant: number of siblings (P = 0.050) and relationship to the child (P = 0.027)
and family functioning (0.020). In the final third model,
dental caries status was added which indicated that family functioning is no more significant (P = 0.917) whereas
having two or more siblings (P = 0.013), relationship of
the respondent to the child (P = 0.013) and dental caries
status (P ≤ 0.001) were significantly associated with the
HRQoL. The odds suggested; children with two or more
siblings were more likely to have poor HRQoL (4.73),
whose responses were filled by mothers were more likely
to have poor HRQoL (2.86) and those with dental caries
were more likely to have poor HRQoL (8.12) as compared
to those with no caries.
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Table 4 The sociodemographic, family functioning and dental caries status characteristics by the ECOHIS scores (total ≤ 6 and > 6)
Variables

ECOHIS Scores
mean (SD)

ECOHIS ≤ 6
n (%)

ECOHIS > 6
n (%)

Total
n (%)

Total

1.72 (0.44)

78 (54.2)

66 (45.8)

144 (100)

P value

Age
4 years

0.45 (0.47)

37 (58.7)

26 (41.3)

63 (100)

5 years

0.65 (0.51)

18 (46.2)

21 (53.8)

39 (100)

6 years

0.53 (0.50)

23 (54.8)

19 (45.2)

42 (100)

0.462

Gender
Male

0.55 (0.51)

32 (50.8)

31 (49.2)

63 (100)

Female

0.51 (0.48)

46 (56.8)

35 (43.2)

81 (100)

0.474

Siblings
No siblings

0.47 (0.42)

16 (61.5)

10 (38.5)

26 (100)

One sibling

0.51 (0.53)

48 (59.3)

33 (40.7)

81 (100)

Two or more

0.61 (0.45)

14 (37.8)

23 (62.2)

37 (100)

0.068

Relationship to child
Father

0.42 (0.43)

35 (68.6)

16 (31.4)

51 (100)

Mother

0.59 (0.52)

50 (46.2)

43 (53.8)

93 (100)

0.010

Monthly income
Up to RM 5000

0.53 (0.57)

16 (51.6)

15 (48.4)

31 (100)

More than RM5000

0.53 (0.47)

62 (54.9)

51 (45.1)

113 (100)

Good family functioning

0.46 (0.47)

69 (59.0)

48 (41.0)

117 (100)

Poor family functioning

0.82 (0.52)

9 (33.3)

18 (66.7)

27 (100)

0.747

Family functioning: GF 12
0.016

Dental caries status
Caries free

0.33 (0.39)

53 (72.6)

20 (27.4)

73 (100)

Caries

0.73 (0.51)

25 (35.2)

46 (64.8)

71 (100)

Discussion
This cross-sectional study focused on Chinese ethnicity,
is the first study to observe family functioning as a mediating factor of disease-specific OHRQoL among preschool children with childhood dental caries in Malaysia.
Findings of this study indicates that children with two or
more number of siblings, relationship with their respondent as mother and dental caries status are independently
associated with health-related quality of life among 4 to
6-year-old pre-school Chinese children. Insight of these
impacts will aid the clinicians and researchers to evaluate
oral health needs, ascertain priorities of care and gauge
the outcomes of various treatment options.
Overall good family functioning and OHRQoL were
observed among the study sample. The reason could
be the socioeconomic factors of the sample, that only
included pre-school children from an international/
private school setting reflecting of high socioeconomic
background. More than three-fourth of the parents
belonged to medium tier—M40 income group and
contributes to 40% of the country’s total income [24].
Chinese traditional culture is known for its strong and

< 0.001

distinct family ethics, as part of this principled code of
conduct in fostering children as their responsibilities,
and in turn it ponders contentment and happiness.
Family functioning is also associated with children’s
oral health. In contrast to previous findings [9, 35], this
study found a significant association between family
functioning and childhood dental caries. Almost all the
children from poorer functioning families had dental
decay as compared to children from normal functioning families. Significant findings were noted with parents relationship to child with family functioning, it
indicates the possibility that better family functioning
is reported by fathers that is reflective of dominant role
of males in Chinese culture [36]. Expectations of mothers as compared to fathers, as they are more sensitive to
family functioning. Females are more likely to disclose
the emotional details about family functioning as compared to males [37].
Quality of life is impacted by oral health under physical, social and psychological domains [38]. Statistically
significant association between family functioning
reported by parents and assessment of their child’s
OHRQoL. This finding is consistent with previous

1.00

6 years

2.62

Two or more

0.87

More than RM5000

2.87

Poor FAD

4.87

Caries

(0.38–1.87)

(2.40–9.90)

(1.19–6.93)

(0.39–1.94)

(1.24–5.21)

(0.93–7.38)

(0.44–2.72)

(0.65–2.48)

(0.58–3.38)

0.687

< 0.001

0.019

0.747

0.011
2.64

1.00

2.48

0.067

1.00
0.96

0.837

0.474

0.439

(1.26–5.54)

(0.86–7.17)

(0.37–2.45)

95% CI

Binary regression analysis: independent variables adjusted up to 3 Models based on significance (0.2)

Bold are statistically significant

1.00

Caries free

Dental caries status

1.00

Good FAD

Family functioning: GF 12

1.00

Up to RM 5000

Monthly income

1.00

2.54

Father

Mother

Relationship to child

1.00

1.10

No siblings

One sibling

Siblings

1.27

1.00

Male

Female

Gender

0.85

1.41

4 years

Adjusted OR

p value

OR

95% CI

Model 1

Unadjusted

5 years

Age

Demographic variables

Variables

0.010

0.092

0.938

p value

3.02

1.00

2.33

1.00

3.00

1.01

1.00

Adjusted OR

Model 2

Table 5 Unadjusted and adjusted odds of the association between ECOHIS scores and exploratory variables

(1.19–7.67)

(1.09–4.97)

(1.00–9.02)

(0.38–2.66)

95% CI

0.020

0.027

0.050

0.975

p value

8.12

1.00

1.05

1.00

2.86

1.00

4.73

0.82

1.00

Adjusted OR

Model 3

(3.17–20.83)

(0.37–3.02)

(1.24–6.59)

(1.38–16.23)

(0.28–2.34)

95% CI

< 0.001

0.917

0.013

0.013

0.712

p value
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studies that indicated an association between family
functioning and HRQoL [39, 40].
The adverse impact of dental caries on children’s
OHRQoL is also reported in this study and is supported
by previously reported findings. These impacts include
dentofacial pain, trouble chewing and sleeping that
causes behavioural changes and compromises school
performance [41–43].
In support to the previous studies, findings of this
study confirms the relationship between the occurrence of dental caries and OHRQoL in children [14, 16,
44]. Several studies have verified the children’s parents
responses for the OHRQoL [13–16], indicating that dental caries’ impact on children’s life is frequently related
to the symptoms, limitations and psychological aspects.
The finding of this study supports the previous findings
with significance observed in all domains except in symptom domain. The lack of association between symptom
domain and caries status could be explained by the levels of caries severity observed during clinical examination. Almost all the children in this study had low severity
that could reflect on child’s perception of pain in symptoms domain. Dental caries is marked as slow progressing disease with relatively stable clinical signs (white or
light brown spots). During this stage the symptoms are
not perceived by lay individuals as an indicator of disease
activity or latency. The symptoms are more recognizable as the disease progresses (brown spots with slight or
moderate pain) [45].
Locker proposed that the link between oral disease
and HRQoL outcomes is interceded by individual’s personal and environmental factors [46]. The findings of this
study show three independent predictors for HRQoL.
The first one, children having two or more siblings were
more likely to have poor HRQoL. This finding is supported by resource dilution model (blake 1981), suggesting that a child’s development is affected by parental
resource investment in terms of financial as well as time
and attention provided to each child. This reflects on
child’s educational outcomes, healthy lifestyle and overall
wellbeing [47–49]. The second predictor to poor HRQoL
in this study is the mothers’ relationship to the child as
a respondent. Studies suggest that during caregiving
mothers have a tendency to be more tired, emotionally
stressed and upset as compared to fathers [50, 51]. It is
also evident that females tend to share more emotional
experience and can easily talk to others as compared to
males [52]. The third predictor is dental caries, our study
shows that children with dental caries are eight times
more likely to have poor HRQoL as compared to those
without caries. Previous evidence strongly supports this
finding where dental caries is a significant predictor of
HRQoL [14, 16, 53, 54]. The highly widespread dental
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ailment that affects nearly 60–90% of children is dental
caries. This results in pain and functional limitation in
children which in turns leads to poor HRQoL [55, 56].
Ungar explained the concept of resilience among children who face adversity, good family functioning can be
conceptualized as a relational protective process that predict positive outcomes [57]. However in this study family functioning does not mediate in poor OHRQoL in the
presence of dental caries.
Reliable and validated measures to assess OHRQoL
and family functioning were used in this study, which
contributes as one of the strengths. However, some probable limitations should be taken into consideration, that
includes our sample being from one school setting and
from one ethnic group that belonged to affluent social
class thus indicating for the limited generalizability.
Another concern could be of using self-report approaches
that depend on parents’ perceptions and beliefs and they
could be diverse from the actual behaviours [58]. Alternative possible limitation might be the ’Hawthorn effect’
(parents’ reactivity to modify their behaviour in order to
avoid embarrassment) [59]. Perception on family functioning may be varied based on which parent filled the
questionnaire, this is accounted for study limitation.
The cross-sectional nature of study design was one of
the limitations associated with this research. Therefore,
the results of this study are vital for clinicians and public
health specialists in Malaysia intending to determine precise interventions to improve HRQoL. This study offers a
basis for further longitudinal study studies to have more
understanding towards the role of family functioning
as a mediator between dental caries and HRQoL in the
Malaysian context.

Conclusion
Findings of this study indicates that caries status, number of siblings and relationship of the respondent to the
child are independently associated with health-related
quality of life. Health promoters should consider family functioning as an independent potential contributing
factor of dental caries. Children with dental caries have a
negative impact on HRQoL, this is an important indicator which can affect their growth, future self-esteem, and
social life.
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