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Abstract

Background
The aim of this cross-sectional study was to extend the earlier researches and to evaluate the effect of family functioning on oral health
related quality of life (OHRQoL) and caries status in a sample of 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 ECOHIS (Early Childhood Oral Health Impact Scale) and family functioning − 12-item general functioning subscale (GF-12). 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 used to assess the impacts on OHRQoL (P value < 0.05).

Results
A response rate of 80.5% was achieved. Sample means for FAD-GF12 items fell in the nonclinical range score < 2, indicating normal family
functioning. The ECOHIS scores mean was 0.52 (SD = 0.68). The highest score of impacts reported was 20 on the children impact section
(CIS) and 12 on family impact section (FIS). It was observed that children with dental caries had a signi�cant (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 showed that
family functioning and dental caries status were associated with the outcome. The odds suggested, children with Poor family functioning
were six times more likely to have poor OHRQoL as compared to those with good family functioning. After adjusting it with family
functioning, the odds were decreased (3.17) suggesting that poor family functioning can lower the OHRQoL.

Conclusion
Findings of this study indicates the policy makers to consider including a potentially important variable of family functioning in caries
preventive educational healthcare programmes. This would aid in assessing and improving family functioning which in turns effects the
quality of life.

Background
Dental caries occurs due to complex interaction between the biological processes in the oral cavity, individuals behaviours and societal
in�uences.1 Children in the age group of 1–5 years have a caries pattern that differs from that of adults. This pattern of dental caries was
previously known under various names as “bottle caries,” “nursing caries,” “baby bottle tooth decay,” or “night bottle mouth” due to the then
perceived primary cause which was inappropriate bottle feeding.2 But current evidence suggests that even though this habit could be an
important causative factor it need not be the only etiological factor causing dental caries in children of this age group. Therefore, it is now
recommended to use the term “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,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 environment.7 Parenting practices and family interactions may also affect child health problems e.g. dental
caries. Pre-school children are wholly dependent on their families for their basic needs such as food, shelter and security and ideally families
should provide environments that allow for the healthy, biological, social and psychological development and maintenance of its individual
members.8 The role of parents is vital in establishing speci�c behaviours related to childhood dental caries, including children's oral hygiene
and frequency of sugar consumption.9 Family functioning, which is the manner in which family members interact with each other and ful�l
their roles and responsibilities, shapes this environment that impacts their physical and emotional health.10 It 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
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untreated.11 In 2012, nearly 4000 children were referred for hospital paediatric dental services because of early childhood caries in
Malaysia.12

Studies have shown that dental caries present negative impact on quality of life of children and their families, including nutrition aspects,
behavioural oral symptoms and educational alterations. 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 (Fig. 1).15

A family is a living, evolving institution, affected by socio-economic factors as well as by the changes that shape the social environment in
which it functions. Good family functioning and strong family relationships are essential for children’s physical, social and emotional
development and well-being.17 The importance of parenting in a family arises from its role as a buffer against adversity (such as poverty or
delinquent in�uences) or mediator of damage (as in child abuse). There is limited research on parenting styles in Asian societies such as
Malaysia. In Malaysian culture families are perceived as having a collective face. In this way, the act of an individual can impact the
perception of the entire family by others and the interests of the family supersede those of the individual. Malay parents are regarded as clear
authority �gures and are obeyed without question. The relationship between family functioning and QOL is less well studied. Family
functioning may be a modi�able risk factor; if family functioning is poor, then it is a risk factor; but if it is good, then it is a protective factor.
Much is understood about its aetiology and the individual characteristics that are associated with it.2,4,5 Less well understood is the effect of
the immediate family environment and the conditions in which these children live, especially in the context of diverse multi-ethnic family
relationships within urban and rural settings, and rapid urbanisation. Family functioning was found out to be related with various aspects of
child development including physical and mental well-being.12,14,18 Based on these previous studies a positive family environment could
promote the maintenance of dentally healthy behaviours through the provision of a supportive, �exible and organized family environment
and vice versa.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 country known for its multi-ethnic characteristics where Malays (the
largest group within Bumiputras, the name of the indigenous population) are living alongside two other communities, ethnic Chinese and
ethnic Indians, who in 2010 comprised respectively 23 and 7 % of the population of 28 million.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.

Materials And Methods
The aim of this cross-sectional study is to extend these earlier researches and to evaluate the effect of family functioning on oral health
related quality of life (OHRQoL) and caries status in a sample of 4-to 6 year-old Chinese pre-school children in Malaysia. The objectives were
(i) To investigate the association between family functioning and dental caries experience, (ii) to explore whether family functioning could
mediate the relationship between sociodemographic factors, childhood dental caries and OHRQoL (iii) to assess the impact of dental caries
on the HRQOL of the preschool children and their families. 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. This
school is an international setting with pre-school, primary and secondary sections. The children studying in this school learn Mandarin as
their �rst 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. The following forms and questionnaires were
used for data collection:

1. Demographic questionnaire: A demographic questionnaire assessing the family characteristics (e.g., number of siblings, household
income, parental education, employment status) was completed by parents.

2. Clinical Oral Health data form: Clinical oral health data were collected through this form. The number of decayed, missing (due to caries)
and �lled deciduous teeth (dmft) were recorded. The diagnosis of caries was based on the dmft index,24 which allows professionals to
measure and to compare the dental caries experience in populations.
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1. Oral health-related quality of life (OHRQOL) assessed using the ECOHIS (Early Childhood Oral Health Impact Scale): The Early Childhood
Oral Health Impact Scale (ECOHIS), initially proposed by Pahel et al.25 and later validated for a Malaysian population by Hashim et al.26

This measure was developed to assess the perception of parents on OHRQoL of preschool children and composed of 13 items divided
between two sections: the Child Impact Section (CIS) and the Family Impact Section (FIS). The CIS has four domains (child symptoms,
function, psychological and self-image/social interaction); and FIS had two domains (parent distress and family function). Answers were
recorded using a Likert scale to record how often an event had occurred during the life of the child: 0 = never; 1 = hardly ever; 2 =
occasionally; 3 = often; 4 = very often; 5 = don’t know. The total ECOHIS scores for individual domains were calculated as a simple sum
of the response codes, after recoding all ‘don’t know’ responses as missing. For those with up to two missing responses in the CIS or one
in the FIS, a score for the missing items was imputed as an average of the remaining items for that section. The CIS and FIS ECOHIS
ranged from 0 to 36 and from 0 to 16, respectively, for which higher scores indicated more oral health problems and poorer OHRQoL.

2. Family functioning - 12-item general functioning subscale (GF-12): The GF-12 is a 12 item subscale of the Family Assessment Device
(FAD) which is a 60-item self-report questionnaire developed to measure family functioning.27 This measure was assessed among
different populations and was proved to be free from cultural bias28 with good internal consistency. It can be used to measure the overall
family functioning as it correlates highly with all other FAD scales.29 This subscale was translated in Mandarin (Chinese version of the
GF 12 subscale).30 The cut-off score is 2 and any score above 2 will enable clinicians to identify problematic family functioning.27

Data collection process

Families of children eligible for inclusion were approached and invited to participate. The children of the selected school were handed an
information lea�et, consent form and questionnaires to take home to their parents/caregivers via their homework diaries. Parents were invited
to provide written consent to screen their child’s dental health and complete the questionnaires. For the dental caries diagnosis, the
participants were examined by standardized evaluators, under the supervision of paediatric dentists. A one-day visit was arranged to the
selected school where oral examinations were carried out. The oral screening was performed through disposable dental examination
equipment under natural light. Translators (school teachers or supporting staff) assistance was taken in case of language barrier. The �lled
questionnaires were collected back from the students by the class teachers and were handed over to the researchers.

Data analysis:

Data were entered using the software Statistical Package for the Social Science (SPSS), v.22.0 for Windows and analysed in terms of
descriptive statistics (frequency, mean and standard deviation) for socio-demographic details, clinical information, HRQoL and FAD scores.

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 (classi�cation according to
the presence of caries). 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. 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. Explanatory variables presenting a P value < 0.05 in the adjusted
assessment of covariates were maintained in the �nal regression model.

Results
The sample comprised children of Chinese nationality (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. Most of the questionnaires were answered by mothers (64.6%).
Parents’ level of education varied from secondary (14.6%) to tertiary level (85.4%). Majority of the parents were employed (77.8%) with
monthly income of more than Malaysian Ringgit 5000 (approximately USD 1250) (78.5%). (Table 1)
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Table 1
Socio-demographic characteristics of

participants (n = 144)
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)

Staying with  

Both parents 140 (97.2)

Single parent 3 (2.8)

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 31 (21.5)

More than RM5000 113 (78.5)

The frequency of the impact on family functioning of the sample according to the parent’s answers are presented in Table 2. Overall,
compared with pre-established cut-off scores for clinically elevated functioning, sample means on all FAD-GF12 items fell in the nonclinical
range score < 2, indicating normal family functioning. The association of sociodemographic details of the sample with FAD-GF12 is
presented in Table 3.
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Table 2
Frequency of the impact on family functioning of children from 4 to 6 years old and their families, according to the parents’ answers.

Impact section Strongly agree
(SA)

n (%)

Agree
(A)

n (%)

Disagree
(D)

n (%)

Strongly disagree
(SD)

n (%)

Mean
(SD)

Planning family activities is di�cult because we
misunderstand each other

4 (2.8) 20
(13.9)

66 (45.8) 53 (36.8) 1.81
(0.78)

In times of crisis we can turn to each other for support. 77 (53.5) 65
(45.1)

0 (0) 2 (1.4) 1.49
(0.57)

We cannot talk to each other about the sadness we feel. 6 (4.2) 16
(11.1)

79 (54.9) 43 (29.9) 1.90
(0.75)

Individuals are accepted for what they are. 89 (61.8) 51
(35.4)

1 (0.7) 3 (2.1) 1.43
(0.62)

We avoid discussing our fears and concerns. 5 (3.5) 12
(8.3)

84 (58.3) 43 (29.9) 1.85
(0.70)

We can express feelings to each other. 62 (43.1) 73
(50.7)

6 (4.2) 3 (2.1) 1.65
(0.66)

There are lots of bad feelings in the family. 1 (0.7) 2 (1.4) 72 (50.0) 69 (47.9) 1.55
(0.57)

We feel accepted for what we are. 60 (41.7) 78
(54.2)

5 (3.5) 1 (0.7) 1.63
(0.58)

Making decisions is a problem for our family. 3 (2.1) 12
(8.3)

83 (57.6) 46 (31.9) 1.81
(0.67)

We are able to make decisions about how to solve problems. 56 (38.9) 86
(59.7)

2 (1.4) 0 (0) 1.63
(0.51)

We don't get along well together. 1 (0.7) 2 (1.4) 59 (41.0) 82 (56.9) 1.46
(0.56)

We con�de in each other. 70 (48.6) 66
(45.8)

4 (2.8) 4 (2.8) 1.60
(0.68)

The frequency of the impact on family functioning of the sample according to the parent’s answers are presented in Table 2. Overall,
compared with pre-established cutoff scores for clinically elevated functioning, sample means on all FAD-GF12 items fell in the
nonclinical range score < 2, indicating normal family functioning.
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Table 3
Association of socio-demographic with GF12 FAD score of the sample.

Variables FAD Mean (SD) Good FAD

n (%)

Poor FAD

n (%)

Total

n (%)

p-value

Total 1.18 (0.38) 117 (81.2) 27 (18.8) 144 (100)  

Age          

4 years 1.17 (0.38) 52 (82.5) 11 (17.5) 63 (100) 0.929

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)  

Gender          

Male 1.16 (0.36) 53 (84.1) 10 (15.9) 63 (100) 0.439

Female 1.21 (0.41) 64 (79.0) 17 (21.0) 81 (100)  

Staying with          

Both parents 1.19 (0.39) 114 (81.4) 26 (18.6) 140 (100) 0.521

Single parent 1.33 (0.57) 2 (66.7) 1 (33.3) 3 (100)  

Siblings          

No siblings 1.23 (0.43) 20 (77.0) 6 (23.0) 26 (100) 0.352

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)  

Relationship to child          

Father 1.10 (0.30) 46 (90.2) 5 (9.8) 51 (100) 0.042

Mother 1.24 (0.42) 71 (76.3) 22 (23.7) 93 (100)  

Monthly income          

Lower than RM 5000 1.19 (0.40) 25 (80.6) 6 (19.4) 31 (100) 0.923

RM 5000 and above 1.19 (0.39) 92 (81.4) 21 (18.6) 113 (100)  

Signi�cant �ndings were noted with parents’ relationship to child with family functioning (p value 0.042). The association of
sociodemographic and FAD-GF12 score with caries status of the sample is presented in Table 4. Statistical signi�cance was noted with
number of siblings and the mean FAD-GF12 Score. The ECOHIS questionnaire were answered by parents, The ECOHIS scores ranged from 0
to 27 with a 0.52 mean (SD = 0.68). The highest score of impacts reported was 20 on the CIS and 12 on FIS. The result from this study
observed that less than half of children (41.7%) were reported to have suffered from teeth, mouth and jaw pain in the child impact section.
The most frequently reported was the item related to “been irritable or frustrated” (58.3%) followed by items related to “missed nursery,
kindergarten or school” (50.7%) and “had trouble of sleeping” (44.5%). In the family impact section, the most frequently reported was the item
related to “been upset” (35.5%) (Table 5). When the mean overall score was analysed, it was observed that dental caries had a negative
impact on OHRQoL (P = 0.014). Considering each domain, there was a signi�cant difference in scores between the levels of dental caries
regarding all domains included in the CIS and FIS (P < 0.001) except for DS (P = 0.580) and DFF (P = 0.006) (Table 6). The association of
socio-demographic, family functioning and caries status with ECOHIS ≤ 1 and ECOHIS ≥ 1 scores of the sample is presented in Table 7. The
univariate analysis showed that the following variables were statistically signi�cant: FAD-GF12 (P = 0.001) and dental caries status (P = < 
0.001).
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Table 4
Distribution of caries status on socio-demographic characteristics (n = 149)

Socio-demographic Caries free

n (%)

  Caries

n (%)

Total

n (%)

p-value

Total 73 (50.7)   71 (49.3) 144 (100)  

Age          

4 years 32 (50.8)   31 (49.2) 63 (100) 0.993

5 years 20 (51.3)   19 (48.7) 39 (100)  

6 years 21 (50.0)   21 (50.0) 42 (100)  

Gender          

Male 32 (50.8)   31 (49.2) 63 (100) 0.983

Female 41 (50.6)   40 (49.4) 81 (100)  

Staying with          

Both parents 70 (50.0)   70 (50.0) 140 (100) 0.568

Single parent 3 (75.0)   1 (25.0) 4 (100)  

Siblings          

No siblings 13 (50.0)   13 (50.0) 26 (100) 0.050

One sibling 35 (43.2)   46 (56.8) 81 (100)  

Two or more 25 (67.6)   12 (44.4) 37 (100)  

Relationship to child          

Father 28 (54.9)   23 (45.1) 51 (100) 0.455

Mother 45 (48.4)   48 (51.6) 93 (100)  

Monthly income          

Up to RM 5000 17 (54.8)   14 (45.2) 31 (100) 0.602

More than RM5000 56 (49.6)   57 (50.4) 113 (100)  

Family Functioning: GF 12          

Good FAD 72 (61.5)   45 (38.5) 117 (100) < 0.001

Poor FAD 1 (3.7)   26 (96.3) 27 (100)  
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Table 5
Frequency of the impact on quality of life of children from 4 to 6 years old and their families, according to the parents’ answers, because of

dental caries
Impact section Domains Never

n (%)

Hardly
ever

n (%)

Occasionally

n (%)

Often

n (%)

Very
often

n (%)

Don’t
know

n (%)

Mean
(SD)

Children impact section  

1. How often does your child… Feel teeth, mouth and
jaw pain?

DS 84
(58.3)

45
(31.3)

15 (10.4) 0 0 0 0.52
(0.68)

How often does your child…because of teeth problems or dental treatments?  

2. have di�culties to have hot or cold drinks DL 100
(69.4)

35
(24.3)

9 (6.3) 0 0 0 0.37
(0.60)

3. have di�culty to eat certain types of food DL 97
(67.4)

32
(22.2)

12 (8.3) 3
(2.1)

0 0 0.45
(0.89)

4. have di�culties to pronounce any word DL 89
(61.8)

36
(25.0)

17 (11.8) 2
(1.4)

0 0 0.53
(0.75)

5. missed nursery, kindergarten or school DL 71
(49.3)

30
(20.8)

41 (28.5) 1
(0.7)

1
(0.7)

0 0.83
(0.92)

6. have di�culty to sleep DP 87
(60.4)

43
(29.9)

9 (6.3) 4
(2.8)

1
(0.7)

0 0.53
(0.78)

7. been irritable or frustrated DP 60
(41.7)

31
(21.5)

41 (28.5) 10
(6.9)

2
(1.4)

0 1.05
(1.05)

8. avoid smiling or laughing DAIS 84
(58.3)

45
(31.3)

12 (8.3) 3
(2.1)

0 0 0.54
(1.18)

9. had trouble of sleeping DAIS 80
(55.6)

41
(28.5)

19 (13.2) 4
(2.8)

0 0 0.63
(0.81)

Family impact section                

How often have you or another family member… because of teeth problems or dental treatment of your child?  

10. been upset DAP 93
(64.6)

39
(27.1)

8 (5.6) 4
(2.8)

0 0 0.47
(0.72)

11. felt guilty DAP 101
(70.1)

37
(25.7)

4 (2.8) 2
(1.4)

0 0 0.35
(0.61)

12. Taken time off from work DFF 103
(71.5)

30
(20.8)

11 (7.6) 0 0 0 0.36
(0.62)

13. How often has your child had dental problems or
dental treatment which caused �nancial impact to
your family?

DFF 107
(74.3)

32
(22.2)

5 (3.5) 0 0 0 0.29
(0.52)
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Table 6
Association of ECOHIS scores with caries status of the sample.

  DS

Mean (SD)

DL

Mean (SD)

DP

Mean (SD)

DAIS

Mean (SD)

DAP DFF Child
impact
section

Family
impact
section

ECOHIS
Overall

Overall

(n = 144)

0.52 (0.68) 0.54
(0.55)

0.79
(0.81)

0.57
(0.71)

0.41
(0.63)

0.32
(0.54)

0.60
(0.54)

0.37
(0.53)

0.53
(0.49)

Caries

(n = 71 )

0.55 (0.68) 0.77
(0.58)

1.05
(0.85)

0.79
(0.79)

0.60
(0.67)

0.45
(0.59)

0.81
(0.57)

0.52
(0.57)

0.72
(0.50)

Free of
caries

(n = 73)

0.49 (0.68) 0.32
(0.42)

0.53
(0.68)

0.34
(0.55)

0.24
(0.52)

0.20
(0.46)

0.39
(0.42)

0.22
(0.44)

0.34
(0.39)

Mean
diff.

(95% CI)

0.06

(-0.16,0.28)

0.45
(0.28,0.61)

0.52
(0.26,0.77)

0.45

(0.22,0.67)

0.36
(0.16,0.55)

0.24
(0.07,0.41)

0.42
(0.25,0.58)

0.30
(0.13,0.47)

0.38
(0.23,0.53)

t-
statistics

(df)

0.54 (147)
a

5.35 (147) 4.09 (147) 4.01 (147) 3.63 (147) 2.80 (147) 5.10 (147) 3.59 (147) 5.18 (147)

p-value 0.580 < 0.001 < 0.001 < 0.001 < 0.001 0.006 < 0.001 < 0.001 0.014

a Equal variance assumed

Subtitle: SD = Symptoms Domain; LD = Limitations Domain; PD = Psychological Aspects Domain; SID = Social Interaction and Self Image
Domain; PAD = Parents’ Anxieties Domain; FD = Family Function Domain
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Table 7
Association of exploratory variables with ECOHIS ≤ 1 and ECOHIS ≥ 1 scores of the sample.

Variables ECOHIS Scores

Mean (SD)

ECOHIS ≤ 1

n (%)

ECOHIS ≥ 1

n (%)

Total

n (%)

p-value

Total 1.72 (0.44) 104 (72.2) 40 (27.8) 144 (100)  

Age          

4 years 0.45 (0.47) 42 (66.6) 21 (33.4) 63 (100) 0.125

5 years 0.65 (0.51) 33 (84.6) 6 (14.4) 39 (100)  

6 years 0.53 (0.50) 29 (69.0) 13 (31.0) 42 (100)  

Gender          

Male 0.55 (0.51) 46 (73.0) 17 (27.0) 63 (100) 0.501

Female 0.51 (0.48) 58 (71.6) 23 (28.4) 81 (100)  

Staying with          

Both parents 0.54 (0.50) 102 (72.9) 38 (27.1) 140 (100) 0.270

Single parent 0.07 (0.13) 1 (25.0) 3 (75.0) 4 (100)  

Siblings          

No siblings 0.47 (0.42) 18 (69.2) 8 (30.8) 26 (100) 0.378

One sibling 0.51 (0.53) 56 (69.1) 25 (30.9) 81 (100)  

Two or more 0.61 (0.45) 30 (81.0) 7 (18.9) 37 (100)  

Relationship to child          

Father 0.42 (0.43) 34 (66.7) 17 (33.3) 51 (100) 0.182

Mother 0.59 (0.52) 70 (75.3) 23 (24.7) 93 (100)  

Monthly income          

Up to RM 5000 0.53 (0.57) 20 (64.5) 11 (35.5) 31 (100) 0.280

More than RM5000 0.53 (0.47) 84 (74.3) 29 (25.7) 113 (100)  

Family Functioning: GF 12          

Good FAD 0.46 (0.47) 79 (67.5) 38 (32.5) 117 (100) 0.001

Poor FAD 0.82 (0.52) 25 (92.6) 2 (7.4) 27 (100)  

Dental caries status          

Caries free 0.33 (0.39) 43 (58.9) 30 (41.1) 73 (100) < 0.001

Caries 0.73 (0.51) 61 (85.9) 10 (14.1) 71 (100)  

The bivariate regression analysis (Table 8) showed that family functioning and dental caries status were associated with the outcome. The
odds suggested, children with Poor family functioning were six times more likely to have poor OHRQoL as compared to those with good
family functioning. In contrast, children without dental caries were four times more likely to have better OHRQoL. Family functioning can be a
mediator for the association between dental caries and OHRQoL. After adjusting against family functioning the odds for dental caries
changed. Before adjusting, children without caries were four times more likely to have better OHRQoL as compared to those with caries. After
adjusting it with family functioning, the odds were decreased (3.17) suggesting that poor family functioning can lower the OHRQoL.
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Table 8
Unadjusted and Adjusted odds of the association between ECOHIS scores and exploratory variables; Binary

regression analysis: Level 3, adjusted for Level 1,2,4 and within the same level.

  Unadjusted Adjusted

Variables OR 95% CI p-value OR 95% CI p-value

Level 1: Demographic variables            

Age            

4 years 1.00   0.137 1.00   0.142

5 years 2.75 (0.99–7.59)   2.76 (0.982–7.763)  

6 years 1.11 (0.48–2.57)   1.09 (0.464–2.601)  

Gender            

Male 1.07 (0.51–2.24) 0.851 1.15 (0.54–2.45) 0.714

Female 1.00     1.00    

Level 2: Socioeconomic variable            

Staying with            

Both parents 5.36 (0.47–60.93) 0.175 9.14 (0.58–143.5) 0.115

Single parent 1.00     1.00    

Siblings            

No siblings 1.00   0.385 1.00   0.236

One sibling 0.99 (0.38–2.59)   1.02 (0.38–2.76)  

Two or more 1.90 (0.59–6.14)   2.29 (0.69–7.63)  

Relationship to child            

Father 0.65 (0.31–1.39) 0.272 0.77 (0.35–1.65) 0.505

Mother 1.00     1.00    

Monthly income            

Up to RM 5000 1.00   0.282 1.00   0.260

More than RM5000 1.59 (0.68–3.72)   1.65 (0.68–3.97)  

Level 3:            

Family Functioning: GF 12            

Good FAD 1.00   0.018      

Poor FAD 6.01 (1.35–26.7)        

Level 4:            

Dental caries status            

Caries free 4.25 (1.88–9.61) < 0.001 3.17 (1.32–7.63) 0.01

Caries 1.00     1.00    

Discussion
This cross-sectional study focused on Chinese ethnicity, is the �rst study to observe family functioning as a mediating factor of disease-
speci�c OHRQOL among pre-school children with childhood dental caries in Malaysia. Understanding of these impacts will aid the clinicians
and researchers evaluate oral health needs, ascertain priorities of care and gauge the outcomes of treatments approaches.
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Overall good family functioning and OHRQoL were observed among 4 to 6-year-old pre-school Chinese children in this study. The reason
could be the socioeconomic factors of the sample, that only included pre-school children from an international school setting re�ecting of
high socioeconomic background. More than three-fourth of the parents had monthly income of above twelve hundred USD and almost all the
children were living with both parents with small family structure. Chinese traditional culture is known for its strong and 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.

The structure of the family is also associated with children’s dental health. In contrast to previous �ndings, this study found a signi�cant
association between family functioning and childhood dental caries. Almost all the children from poorer functioning families had dental
decay than children from normal functioning families.9,31 Signi�cant �ndings were noted with parents relationship to child with family
functioning, it indicates the possibility that better family functioning is reported by fathers that is re�ective of dominant role of males in
Chinese culture. 32

The same children were also more likely to have poor OHRQoL. Quality of life is impacted by oral health under physical, social and
psychological domains.33 In general similar association was seen with other studies that showed a relationship between family functioning
and QOL,34–36 we found a statistically signi�cant correlation between parental report of their family functioning and perception of their
child's OHRQoL. The negative impact of dental caries on children’s OHRQoL is supported by previously reported �ndings. These impacts of
oral pain, chewing and sleeping di�culties, changes in behaviours and decrease in school performance.37–39

Findings of this study con�rms the association between the presence of dental caries and OHRQoL in young children in support to the
previous studies.14,16,40 Several studies have veri�ed the children’s parents responses for the OHRQoL,13–16 indicated that the dental caries’
impact on children’s life is frequently related to the symptoms, limitations and psychological aspects. The �nding of this study support the
previous �ndings with signi�cance 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 re�ect 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).41

In relation to the previous study �nding, sociodemographic characteristics does not show substantial association with OHRQoL.42 However in
contrast to previous studies which reported families who have low socioeconomic status were more likely to rate their child‘s oral health
‘worse than other children,43 this could be due to high SES for majority of our sample. Supported by various researchers and policy makers,
common risk factor approach proves to be the most effective strategy to be incorporated for the overall well-being of individuals.44,45 Feldens
et al.45 established the relationship between healthy dietary habits and decreased caries incidence through a randomized control trial.

Locker proposed that the link between oral disease and health-related quality of life outcomes is interceded by personal and environmental
factors.46 the �ndings of this study shows strong association between family functioning and caries status with OHRQoL. Ungar explained
the construct of resilience among children who face adversity, good family functioning can be conceptualized as a relational protective
process that predict positive outcomes.47 Family functioning medicate an environment for the development of dental caries which in turn
would result in compromised OHRQoL.

The strengths of this study was evident by the use of reliable and valid instruments to assess OHRQoL and family functioning. The measures
were reported to have good psychometric properties, and they gain attention from their source in theoretical models. However, some probable
limitations should be taken into consideration, that includes our sample being from one ethnic group and belonging to a�uent social class
thus indicating for the limited generalizability. The cross-sectional nature of study design was one of the limitations associated with this
research. Another concern could be of using self-report methods that rely on parents’ perceptions and beliefs and they could be diverse from
the actual behaviours.48 Alternative possible limitation might be the 'Hawthorn effect' (parents’ reactivity to modify their behaviour in order to
avoid embarrassment).49

Conclusion
Findings of this study indicate that a potentially important variable to consider in caries preventive programmes include components to
improve family functioning which in turns effects the quality of life. A cohort study with a larger sample size should be the next step forward
towards better understanding of mediators of OHRQoL in the Malaysian context.
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Figure 1

Conceptual hierarchical framework for Oral Health-Related Quality of Life.


