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Abstract
Background  This study aimed to examine the impact of dental caries and other potential socio-demographic factors 
on the oral health-related quality of life (OHRQoL) of preschool children from Myanmar. This was done using the Scale 
of Oral Health Outcomes for 5-year-old children (SOHO-5) as reported by both the children and their parents.

Methods  A structured questionnaire was conducted to collect demographic information about the children and 
their caregivers, as well as socioeconomic data. The OHRQoL was assessed by interviewing the children and their 
parents using the Myanmar versions of SOHO-5c and SOHO-5p, respectively. Caries experience was assessed by two 
calibrated examiners and recorded using the dmft index. The Poisson regression model was adopted to investigate 
the association between OHRQoL and dental caries including socioeconomic factors.

Results  A total of 454 pairs participated in the study. Among them, 64% of children and 70% of parents reported 
a negative impact on OHRQoL (with SOHO-5c and SOHO-5p scores exceeding 0). The mean score (SD) of the child 
self-report and parental version of the SOHO-5 was 1.86 (2.27) and 2.65 (3.13), respectively. Difficulties in eating and 
sleeping were the most commonly reported by both children and parents. The overall prevalence of dental caries was 
87% (mean dmft score:5.59, SD:4.65). The final multivariate-adjusted model revealed that children with higher caries 
experiences were more likely to have lower OHRQoL for both child self-report (RR 4.38, 95% CI 3.16–6.14, p < 0.001) 
and parental report (RR 6.07, 95% CI 4.38–8.41, p < 0.001), respectively. A lower family income had a negative impact 
on the children’s OHRQoL in child self-report (RR 1.59, 95% CI 1.26–2.04, p < 0.001) and parental report (RR 1.46, 95% CI 
1.19–1.78, p < 0.001).

Conclusion  Two-thirds of the study children and their parents perceived the negative impact on children’s OHRQoL. 
Higher caries experience and lower family income were associated with poorer OHRQoL of 5-year-old Myanmar 
children.
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Background
Dental caries is one of the most frequent chronic oral dis-
eases in children globally [1]; if left untreated, it can result 
in pain, abscess, and both local and systemic infections 
[2]. Untreated caries may give rise to consequences that 
detrimentally affect the quality of life in children [3] such 
as impairment of chewing and speaking abilities, dimin-
ished school performance, psychological disturbances, 
e.g., disturb in sleeping, and factors related to social rela-
tions, such as avoid smiling and speaking [4, 5]. Further-
more, a negative impact on the family, e.g., parents’ guilt, 
work absenteeism, and financial difficulties was reported 
among the children with untreated caries experiences [6].

Despite having decreased globally, dental caries 
remains prevalent in certain developing countries [7, 8]. 
The Republic of the Union of Myanmar, a country whose 
economic development is ongoing, was estimated to con-
tain 51.4  million people in 2014 according to Myanmar 
Population Census records. Of this population, 30% live 
in urban areas, while the remaining 70% reside in rural 
areas [9]. In spite of the introduction of a National Health 
Plan (2017–2021) aimed at achieving Universal Health 
Coverage (UHC), oral health has been given limited 
emphasis in the majority of healthcare strategies [10, 11]. 
Due to the limited ratio of dentists to the population in 
Myanmar, carrying out oral health education programs 
and the provision of oral health services throughout the 
country is a challenge [12]. Moreover, although evidence-
based programs prevention and management of dental 
caries have been implemented in certain locations [13], 
caries prevalence in school children remains high, which 
can be attributed to the lack of knowledge of oral health, 
the limited supply of restorative material and personnel 
[10, 14].

According to the National Oral Health survey (2017), 
the mean dmft of 6-year-old-school children was 5.7 
whereas the prevalence of untreated caries was 84.1%. 
However, there is no information about the effect of 
dental caries on the oral health-related quality of life 
(OHRQoL) among young Myanmar children. Even 
though parental proxy measures are typically used to 
assess the OHRQoL of young children [15, 16], there’s a 
counterargument stating that a child’s actual oral health 
status can be effectively represented solely through par-
ent proxy reports [17]. In recent times, the Scale of Oral 
Health Outcomes for 5-year-old children (SOHO-5) 
was developed to assess the impact of dental caries on 
OHRQoL of young children using both the children and 
parental reports [18]. The findings of recent research 
established the Myanmar SOHO-5 version to have a high 
degree of reliability and validity in a 5-year-old Myanmar 
population [19]. Oral health information about Myanmar 
preschool children is scarce [20] and updated informa-
tion about the impact of dental caries on the OHRQoL of 

preschool children would be beneficial for the develop-
ment of effective oral health preventive programmes to 
improve the oral health status of the children population 
[21].

The aim of the study was to assess the impact of dental 
caries and other potential factors on oral health related 
quality of life among 5-year-old children in Mandalay, in 
addition to analyzing the agreement level between par-
ent-child pairs.

Methods
This cross-sectional study was conducted from Decem-
ber 2021 to February 2022 in Mandalay, Myanmar. Ethi-
cal approval was received from the Human Research 
Ethics Committee (HREC-DCU 2021-047) at Chulalong-
korn University.

Population and sample size calculation
The study population comprised 5-year-old children and 
their parents living in Mandalay City. Mandalay City 
is the middle part of Myanmar and the second-largest 
city which consists of seven subdistricts. According to 
the Myanmar Information Management Unit (MIMU) 
2019, the total number of 5-year-old school children 
was 21,160 in seven districts. The calculation of the sam-
ple size was performed by Poisson regression using the 
G*Power software to achieve a statistical power of 95% 
(to minimize Type II error), employing a two-sided test 
with a significance threshold of 0.05. The smallest detect-
able rate ratio (RR) for the OHRQoL was set at 1.4 when 
comparing children without caries (unexposed) to those 
with caries experience (exposed) [22]. Thus, a total of 362 
participants were determined to be necessary. Consider-
ing an estimated participation rate of 80%, it was deter-
mined that at least 452 participants would need to be 
invited to participate in the study. This study employed a 
quota sampling technique, which involved selecting par-
ticipants in proportion to the child population in each 
district (MIMU, 2019) [23]. Five-year-old children from 
14 schools across 7 districts were recruited for the study. 
Informed consent was acquired from the parent or legal 
guardian of the participants prior to the implementation. 
The inclusion criteria were children who were 5 years 
old, in good health, proficient in speaking Burmese, and 
whose parents possessed an understanding of the Bur-
mese language. Children with disabilities, developmen-
tal delays, uncooperative behavior, or those who refused 
to undergo the oral examination were excluded from the 
study.

Questionnaire survey
Regarding the child’s OHRQoL, the parent and child were 
independently interviewed face-to-face using the Myan-
mar SOHO-5 questionnaire. The SOHO-5 questionnaire 
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is composed of a child self-report and a parental report 
for the history of the child’s oral health [18]. Both reports 
were comprised of seven items, six of which were simi-
lar in terms of content. Scores on a three-point scale 
ranging from 0 to 14 were attributed to the responses 
given by the child report while a five-point scale of 0 to 
28 was assigned to the parental report (Appendix). For 
both SOHO-5c and SOHO-5p, a higher score refers to a 
greater negative impact on the OHRQoL of children.

Furthermore, the parent’s educational background and 
family income were also interviewed. The family income 
was determined by utilizing the Myanmar minimum 
wage of 4800 Kyat per day or 150,000 Kyat monthly in 
2021 as a baseline. The participants underwent interviews 
conducted by three trained interviewers on the same day 
before the clinical examinations were performed.

Children’s oral examination
An oral examination was performed while the child 
was in a seated position on a chair under natural light. 
The caries status of the children was assessed by two 
calibrated examiners according to World Health Orga-
nization criteria (WHO) [24] using a penlight, dispos-
able dental mirror, and WHO-CPI probe. Training and 
calibration exercises were conducted on volunteers (35 
children) before the study. Caries experience in primary 
teeth was recorded in a modified oral health assessment 
form using dmft index. For the recording of the teeth, the 
following criteria were used: decayed (dt): an unmistak-
able dentine carious cavity or filled lesion with recurrent 
caries, missing (mt): extracted due to caries, filled (ft): a 

permanent filling without caries. The participants’ dmft 
score was divided into three groups, based on the scoring 
procedure of a previous study [25]: (1) dmft 0 (no caries 
experiences), (2) dmft 1–5 and (3) dmft ≥ 6.

Data analysis
Data were analyzed by using the SPSS version 22.00 soft-
ware (IBM Corp). The statistical analyses encompassed 
calculations of means, frequencies, and percentages. 
These analyses were conducted to assess the caries expe-
riences, OHRQoL among children, and the socio-demo-
graphic status of the parents. Cohen’s kappa coefficient 
was used to evaluate the intra- and inter-examiner reli-
ability for caries diagnosis.

Poisson regression analysis with robust variance was 
constructed to correlate the total SOHO-5 scores to car-
ies experiences and sociodemographic factors such as the 
child’s gender, parent’s education and family income. In 
these analyses, the outcome was treated as a count vari-
able, consistent with the approach adopted in prior stud-
ies [22, 25], and we computed rate ratios (RR) along with 
corresponding 95% confidence intervals (95% CI). All 
variables were incorporated into the final multivariate 
model; nevertheless, variables that exhibited non-signif-
icance (p > 0.05) were subsequently excluded from the 
final model. The parent-child agreement for six common 
items was evaluated by analyzing the intra-class correla-
tion coefficient (ICC) between the total and item scores 
of the child’s and parents’ reports [26]. The agreement 
level determined by the ICC was categorized as poor 
(< 0.20), weak (0.20–0.40), moderate (0.41–0.60), sub-
stantial (0.61–0.80), and excellent (0.81-1.0) [25, 27].

Results
A total of 509 child-parent pairs were invited to partici-
pate in the study, out of which 489 had received written 
consent prior to the implementation of the study, render-
ing a response rate of 96%. Twenty-nine children were 
absent, and six children refused the oral examination 
on the day of the examination, resulting in 454 children 
being enrolled in the study. There was a strong consen-
sus in the assessment of caries, indicated by a kappa value 
(k) of 0.87, which reflects high inter-examiner reliabil-
ity. Furthermore, when around 10% of the participants 
underwent a second evaluation two weeks later, the intra-
examiner reliability was found to be outstanding, with a 
kappa value of 0.90.

Table  1 revealed the caries status and sociodemo-
graphic characteristics of the participants. In total, 87% 
of the subjects had caries experiences (dmft > 0), with a 
mean dmft index of 5.59 (with a standard deviation of 
4.65). The majority of respondents for the parent version 
were mothers (87.7%). Table  2 showed the distribution 
of responses to each item in SOHO-5 reports of both 

Table 1  Characteristics of children and parents
Characteristics Frequency Percentage
Sex

  Female
  Male

234
220

51.5
48.5

Parent interviewed

  Mother
  Father

398
56

87.7
12.3

Mother’s education

  Junior secondary school
  Secondary school
  University or Post-secondary school

120
168
166

26.4
37.0
36.6

Father’s education

  Junior secondary school
  Secondary school
  University or Post-secondary school

113
159
182

24.9
35.0
40.1

Monthly household income in Kyat ($)

  > 300,000 ($162.01)
  150,000–300,000 ($ 81.01–162.01)
  < 150,000 ($ 81.01)

156
260
38

34.4
57.3
8.4

Caries experience (dmft)

  Caries free (dmft = 0)
  Moderate caries experience (dmft 1–5)
  High caries experience (dmft ≥ 6)

59
186
209

13.0
41.0
46.0
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children and parents. Overall, 64.1% of children experi-
enced an impact on oral health (SOHO-5 > 0), and this 
finding was corroborated by parental reports of 70.5%. 
The highest reported score on the child self-report ver-
sion was 11 out of 14, while the highest score on the 
parental version was 20 out of 28. The mean total score of 
the SOHO-5 was 1.86 ± 2.27 for the child self-report and 
2.65 ± 3.13 for the parental report. Of the items analyzed 
within the SOHO-5, both reports demonstrated that 

eating difficulties represented the highest impact item on 
OHRQoL, followed by difficulty in sleeping.

Unadjusted and adjusted associations between car-
ies experience, sociodemographic variables, and mean 
total SOHO-5 scores were shown in Tables  3 and 4. 
Both reports revealed that an increased SOHO-5 score 
(p < 0.05) was associated with higher caries experiences 
and lower family incomes. In comparison to children 
without caries experiences, those with moderate caries 

Table 2  Distribution of SOHO-5 responses to Children’s and parent’s reports
Child self-report
Item No

n (%)
A little
n (%)

A lot
n (%)

Mean (SD)

Difficulty in eating 180 (39.6) 176 (38.8) 98 (21.6) 0.82 (0.76)

Difficulty in drinking 404 (89.0) 49 (10.8) 1 (0.2) 0.11 (0.32)

Difficulty in speaking 404 (89.0) 44 (9.7) 6 (1.3) 0.12 (0.36)

Difficulty in playing 417 (91.9) 34 (7.5) 3 (0.7) 0.09 (0.30)

Difficulty in sleeping 289 (63.7) 131 (28.9) 34 (7.5) 0.44 (0.63)

Avoid smiling due to pain 383 (84.4) 64 (14.1) 7 (1.5) 0.17 (0.41)

Avoid smiling due to appearance 407 (89.6) 46 (10.1) 1 (0.2) 0.11 (0.31)

Total score 1.86 (2.27)

Parent’s report

Item Not at all (%) A little (%) Moderate (%) A lot (%) A great deal (%) Mean (SD)

Difficulty in eating 185 (40.7) 138 (30.4) 78 (17.2) 45 (9.9) 8 (1.8) 1.02 (1.06)

Difficulty in speaking 384 (84.6) 54 (11.9) 14 (3.1) 2 (0.4) 0 0.19 (0.49)

Difficulty in playing 405 (89.2) 39 (8.6) 7 (1.5) 2 (0.4) 1 (0.2) 0.14 (0.45)

Difficulty in sleeping 271 (59.7) 120 (26.4) 48 (10.6) 14 (3.1) 1 (0.2) 0.58 (0.81)

Avoid smiling due to pain 371 (81.7) 64 (14.1) 14 (3.1) 5 (1.1) 0 0.24 (0.55)

Avoid smiling due to appearance 408 (89.9) 38 (8.4) 6 (1.3) 2 (0.4) 0 0.12 (0.40)

Influence self-confidence 342 (75.3) 81 (17.8) 18 (4.0) 9 (2.0) 4 (0.9) 0.35 (0.73)

Total score 2.65 (3.12)

Table 3  Association between caries experience and sociodemographic factors with SOHO-5 score for child self-report
Covariates Unadjusted model Adjusted model

Robust RR (95% CI) p-value Robust RR (95% CI) p-value
Caries experiences
  Caries free*
  Moderate caries experiences (1–5)
  High caries experiences ( ≥ 6)

2.28 (1.61–3.23)
4.59 (3.28–6.43)

< 0.005
< 0.001

2.24 (1.58–3.18)
4.38 (3.13–6.14)

< 0.005
< 0.001

Child gender
  Female*
  Male

0.94 (0.75–1.18) 0.593 CNS

Mother’s education
  Junior secondary school*
  Secondary school
  University or Post-secondary school

1.05 (0.79–1.40)
1.01 (0.75–1.34)

0.721
0.981

CNS

Father’s education
  Junior secondary school*
  Secondary school
  University or Post-secondary school

0.89 (0.67–1.19)
0.92 (0.70–1.22)

0.450
0.580

CNS

Monthly household income (MMK)
  > 300,000*
  150,000–300,000
  < 150,000

1.49 (1.28–1.75)
1.87 (1.48–2.35)

< 0.001
< 0.001

1.39 (1.19–1.62)
1.58 (1.26–1.99)

< 0.001
< 0.001

*Reference; Robust RR: Robust rate ratio; CNS: covariate not selected for final model (p > 0.05)
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experiences exhibited a SOHO-5 score 2.24 times higher 
(RR 2.24, 95% CI 1.58–3.18, p-value < 0.005), while those 
with high caries experiences had a score 4.38 times 
higher (RR 4.38, 95% CI 3.13–6.14, p-value < 0.001). Simi-
larly, in terms of the parental report, the corresponding 
values were RR 3.13 (95% CI 2.24–4.36, p-value < 0.001) 
for moderate caries experiences and RR 6.07 (95% CI 
4.38–8.41, p-value < 0.001) for high caries experiences. 
A decrease in family income exhibited a negative impact 
on the children’s OHRQoL in both child self-report (RR 
1.58, 95% CI 1.26–1.99, p < 0.001) and parental report 
(RR 1.49, 95% CI 1.24–1.80, p < 0.001). The parent-child 
pairs indicated an ICC of 0.78 (95% CI: 0.75–0.82) on the 
total score and had item ICC from 0.28 to 0.70 (Table 5).

Discussion
This is the first study reporting the association between 
early childhood caries and OHRQoL reported by chil-
dren and their parents in Myanmar where the prevalence 

of untreated ECC is very high. The findings of this study 
highlighted a significant association between dental car-
ies and OHRQoL among five-year-old children, as per-
ceived by both the children themselves and their parents. 
Caries prevalence and dmft value in children were very 
high among the participants. The items ‘difficulty eat-
ing’ and ‘difficulty in sleeping due to pain’ had the high-
est mean scores reported by both children and parents, 
which is in agreement with the previous studies [25, 28, 
29]. Overall, caries was found to be the primary oral 
clinical condition responsible for impacting all aspects 
assessed in the study. Children with higher caries expe-
rience have more chances of having a negative impact 
on their OHRQoL in this study. This result is similar to 
the previous studies in Hong Kong [30], Trinidad [3] and 
Brazil [31].

Studies conducted previously have demonstrated that 
parents’ education level and socio-economic status are 
risk factors that impact a child’s oral health and OHRQoL 
[21, 32]. The Poisson analysis of caries experiences and 
socio-demographic factors in our model revealed that 
a family income exceeding 300,000 Kyat had a positive 
impact on the OHRQoL of young children; this result 
is similar to that which was previously reported [25]. 
Children with low family income may be more likely to 
have poorer OHRQoL due to a lack of access to regular 
dental care, limited resources for preventive care, and a 
lack of prioritization for children’s oral health needs. It is 
necessary to target these groups of children by improv-
ing access to dental care to relieve pain and infection as 
well as improving the parent’s oral health knowledge and 

Table 4  Association between caries experience and sociodemographic factors with SOHO-5 score for Parent report
Covariates Unadjusted model Adjusted model

Robust RR (95% CI) p-value Robust RR (95% CI) p-value
Caries experiences
  Caries free*
  Moderate caries experiences (1–5)
  High caries experiences ( ≥ 6)

3.16 (2.27–4.41)
6.30 (4.55–8.72)

< 0.001
< 0.001

3.13 (2.24–4.36)
6.07 (4.38–8.41)

< 0.001
< 0.001

Child gender
  Female* CNS

  Male 0.92 (0.74–1.15) 0.480

Mother’s education
  Junior secondary school*

  Secondary school
  University or Post-secondary school

1.07 (0.81–1.42)
1.05 (0.80–1.40)

0.623
0.688

CNS

Father’s education
  Junior secondary school*

  Secondary school
  University or Post-secondary school

0.96 (0.72–1.28)
1.01 (0.77–1.33)

0.781
0.935

CNS

Monthly household income (MMK)
  > 300,000*

  150,000–300,000
  < 150,000

1.30 (1.15–1.48)
1.77 (1.47–2.13)

< 0.001
< 0.001

1.21 (1.06–1.36)
1.49 (1.24–1.80)

< 0.005
< 0.001

*Reference; Robust RR: Robust rate ratio; CNS: covariate not selected for final model (p > 0.05)

Table 5  Correlations between parent-child pairs for SOHO-5 
total and items score
Item Parent-child ICC 

(95% CI)
p-value

Total score 0.78 (0.75–0.82) < 0.001

Difficulty in eating 0.70 (0.65-0.74) < 0.001

Difficulty in speaking 0.52 (0.45–0.58) < 0.001

Difficulty in playing 0.49 (0.42–0.56) < 0.001

Difficulty in sleeping 0.66 (0.61–0.71) < 0.001

Avoid smiling due to pain 0.62 (0.56–0.68) < 0.001

Avoid smiling due to appearance 0.28 (0.20–0.37) < 0.001
ICC: Intraclass correlation coefficient
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encouraging positive oral health behaviors with parental 
involvement.

Initiating preventive measures and fundamental treat-
ments in early childhood is crucial, as this period offers 
the most cost-efficient opportunity for intervention [33]. 
This approach should include considering sources of 
dietary fluoride, such as fluoridated water or milk. More-
over, it’s important to implement school health programs 
that establish consistent toothbrushing practices and 
encourage healthy dietary choices. These strategies are 
vital in managing Early Childhood Caries (ECC) in young 
children [34]. Additionally, the use of silver diamine fluo-
ride has recently emerged as a notable, non-invasive, and 
economical option for treating caries [35]. This treat-
ment is particularly beneficial in reaching children in 
remote or underserved regions, thereby enhancing dental 
care accessibility. This is especially relevant for children 
and families living in poverty in Myanmar, where there 
is a high prevalence of ECC and a general lack of qual-
ity dental care. Further work is required to investigate the 
impact of alternative caries management on the improve-
ment of OHRQoL in children in Myanmar.

Approximately two-thirds of the children and the 
parents demonstrated an adverse effect on OHRQoL 
(SOHO-5 score > 0) of the children for at least one item. 
This finding also showed that children’s self-reports can 
be reliable for their oral health information and the per-
ceptions of parents compared with the children’s percep-
tion allow a more comprehensive evaluation of the child’s 
OHRQoL [29]. Despite the high caries prevalence in this 
study, the mean total SOHO-5 scores of both reports 
demonstrated low overall scores on OHRQoL of the chil-
dren. This finding suggests that the primary concerns in 
Myanmar were disturbances in eating and sleeping func-
tions. Differences in cultural beliefs and societal values 
related to child oral health may play a role in this aspect.

It is important to acknowledge the limitations of this 
study. The present study is a cross-sectional design and 
therefore, there was no evidence for causality between 
dental caries and OHRQoL of children and we cautiously 
generalize from the study sample to other populations. 
Therefore, the results could not be generalized to all 
Myanmar children. However, the acceptable participation 
rate, sufficient sample size, use of a validated instrument, 
and good inter and intra-examiner reliability assure the 
findings of this study. Nevertheless, the present findings 
could provide crucial information on the association of 
dental caries status and OHRQoL of Myanmar 5-year-old 
children for the public health policymakers regarding the 
future development of oral health promotion programs 
for preschool children. Future longitudinal studies are 
recommended to investigate the causal effect of den-
tal caries on OHRQoL of the children and their parents 
using a presentative sample.

Conclusion
Two-thirds of both the children and their parents per-
ceived a negative impact on the children’s OHRQoL. 
Children with higher caries experience and lower family 
income are likely to have poorer OHRQoL. It is recom-
mended to promote collaboration among healthcare pro-
fessionals, dental associations, community organizations, 
and government bodies to develop a comprehensive 
approach aimed at enhancing the quality of life of young 
children.
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