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Cross cultural adaptation and psychometric 
properties of the Bengali version of the Scale 
of Oral Health Outcomes for 5-year-old children 
(SOHO-5)
Masuma Pervin Mishu1, Richard G. Watt2, Anja Heilmann2 and Georgios Tsakos2* 

Abstract 

Background: The oral health related quality of life (OHRQoL) of children in Bangladesh has not yet been measured, 
as there is no validated OHRQoL measure for that population. The aim of this study was to cross-culturally adapt 
the child self-report and parental proxy report versions of the Scale of Oral Health Outcomes for 5-year-old children 
(SOHO-5) into Bengali and test their psychometric properties: face validity, construct validity (convergent and discri-
minant validity) and reliability (internal consistency and test–retest reliability), among 5–9-year-old children and their 
parents in Bangladesh and assess associations between dental caries/sepsis and OHRQoL in this population.

Methods: The forward–backward translated Bengali SOHO-5 was piloted among 272 children and their parents to 
test its face validity. The questionnaire was administered to 788 children and their parents to evaluate its psychometric 
properties. Internal consistency of Bengali SOHO-5 was assessed using Cronbach’s alpha, and test–retest reliability was 
assessed using Kappa. Convergent and discriminant validity were assessed through nonparametric tests. The calcula-
tion of effect sizes and standard error of measurement facilitated the assessment of minimally important difference 
(MID) for SOHO-5. The associations of reporting an oral impact with caries and sepsis were assessed via logistic regres-
sion models.

Results: Both child self-report and parental proxy report questionnaires showed good face validity. Cronbach’s alpha 
scores were 0.79 and 0.87 for child and parental questionnaire, respectively. A weighted Kappa score of 0.85 dem-
onstrated test–retest reliability of child questionnaire. SOHO-5 scores were significantly associated with subjective 
oral health outcomes and discriminated clearly between different caries severity and sepsis groups. These differ-
ences were considerably higher than the MID. After adjusting for child’s age, sex, setting, maternal education and 
family income, the odds of reporting an oral impact were 2.25 (95% CI 1.98–2.56) and 4.44 (95% CI 3.14–6.28) times 
higher for each additional tooth with caries and sepsis, respectively.

Conclusion: This study provided strong evidence supporting the validity and reliability of both versions of Bengali 
SOHO-5 as OHRQoL measures. Dental caries and sepsis were associated with poor OHRQoL in this population. The 
Bengali SOHO-5 is expected to be a useful outcome measure for research and clinical purposes in Bengali speaking 
child populations.
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Background
Globally, untreated caries is the most prevalent chronic 

condition for all ages [1]. There is consistent evidence 

that dental caries has an impact on the functional and 

emotional well-being of children, and is significantly 

associated with poorer oral health related quality of 

life (OHRQoL) [2–7]. In most low- and middle-income 

countries (LMICs) more than 90% of dental decay 

remains untreated due to limited access to oral health 

care [8, 9]. As a consequence, children suffer from den-

tal pain and infection [10]. There is high prevalence of 

dental pain among children in LMICs [11–15], contrib-

uting to poor OHRQoL [16, 17].

Bangladesh is a lower-middle-income country in 

South East Asia, where oral health is still a neglected 

part of health policy [18]. While reliable national data 

for dental caries prevalence among Bangladeshi chil-

dren are not available, a 2007 survey among 1700 rural 

and slum urban children showed high prevalence of 

untreated dental caries [19]. The estimation of the 

impact of chronic diseases on health related quality 

of life (HRQoL) is important in the context of devel-

oping and evaluating interventions, and distributing 

health care resources [20]. However, so far, no study 

has measured the OHRQoL among Bangladeshi chil-

dren and there is no validated OHRQoL measurement 

scale for children in Bengali, the seventh most widely 

spoken language in the world. This highlights the need 

for a validated scale in Bengali to assess the OHRQoL 

in children.

A limited number of standardized and validated 

OHRQoL measures are available for young children 

[21–24]. In the past, many researchers considered 

young children to be unreliable respondents, preferring 

parental proxy ratings [25]. However, parental proxy 

reports alone may not represent the reality experienced 

by the child. Children and parents do not necessarily 

share similar views about OHRQoL [26]; and children 

themselves are in the best position to assess their symp-

toms and quality of life [27]. Clearly, the child’s age, 

developmental stage and social context need to be con-

sidered [28, 29] and there is evidence that 4–6-year-old 

children can report reliably on more concrete domains 

of their own general health and quality of life, includ-

ing pain and dysfunction [30]. Therefore, children aged 

five years and older could be considered as the pri-

mary source of information regarding their OHRQoL 

[31–33] and parental perspectives could supplement 

the child’s evaluation [34]. Systematic reviews showed 

that by using age appropriate questionnaires, valid and 

reliable information can be obtained from children [35, 

36].

The Scale of Oral Health Outcomes for 5  years old 

(SOHO-5), originally developed in 2012 in English and 

validated in a Scottish sample, includes questions for 

both children and parents with each containing seven 

items (details are in methods section) [24]. This meas-

ure has since been cross-culturally adapted for use in the 

Brazilian Portuguese [23, 37], Indonesian [38] Spanish 

[39] and Chinese languages [40]. The SOHO-5 is simple 

to use and has been shown to discriminate well between 

different caries severity groups, in relation to active car-

ies lesions, pulp involvement and dental sepsis [24, 37].

Since there is no validated OHRQoL measurement 

scale for children in Bengali and dental caries in children 

is a common problem there, it is important to validate an 

OHRQoL measure among children in Bangladesh so that 

it can then be used as a subjective outcome in research 

and clinical practice. The SOHO-5 was chosen as a suit-

able OHRQoL measure for that age group and popula-

tion, considering its simplicity and discriminant ability 

as well as very good overall psychometric performance 

in other cultures, some of which are in Asia. The aim of 

this study was to undertake a cross-cultural adaptation of 

the child self-report and parental proxy report versions of 

the SOHO-5 and test their psychometric properties: face 

validity, construct validity (convergent and discriminant 

validity) and reliability (internal consistency and test–

retest reliability), among 5–9-year-old children and their 

parents in Dhaka, Bangladesh. In addition, we aimed 

to assess associations between dental caries/sepsis and 

OHRQoL in this population.

Methods
Ethical approval for this study was obtained from the 

University College London Research Ethics Committee 

(5348/001) and the National Research Ethics Committee 

of Bangladesh (BMRC/NREC/2013–2016/879).

Instruments The SOHO-5 was used in this study. A 

detailed description of the SOHO-5 items and scoring 

for both child and parental questionnaires can be found 

elsewhere [24, 37]. In short, within the seven items of 

the child version of SOHO-5, children are asked whether 

they ever experienced difficulties due to their teeth 

on eating, drinking, speaking, playing, sleeping; and 

whether they avoided smiling due to pain in their teeth, 

Keywords: Oral health related quality of life (OHRQoL), Scale of oral health outcomes for 5-year-old children (SOHO-
5), Bengali, Children, Dental caries, Validity
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and avoided smiling due to appearance of their teeth. 

Answers are reported using a 3-point scale (no, a little, a 

lot). The parental version refers to parental proxy reports 

on the children’s OHRQoL and has six items in com-

mon with the child version, but instead of the question 

on difficulty drinking asks whether the child’s oral health 

affected their self-confidence. Answer options are on a 

5-point scale (not at all, a little, moderate, a lot, a great 

deal). The SOHO-5 scores are calculated as the sum of 

response codes, where higher scores represent a greater 

degree of oral impacts on the quality of life.

The adaptation of the Bengali SOHO-5 questionnaire 

was conducted with consideration given to the local 

culture, and in line with published standard guidelines 

[38–40]. Both the child and parental original English ver-

sions of the SOHO-5 questionnaires were forward and 

backward translated. First, two native Bengali speak-

ers who are proficient in English worked independently 

to produce the forward translation into Bengali. Then a 

consensus forward translated version was established by 

reconciling the differences between the two aforemen-

tioned versions. The consensus version was then back-

ward translated into English by an independent translator 

proficient in both languages (English and Bengali) who 

was not involved in the forward translation process. We 

further checked the resulting backward translation with 

the original English version and found no discrepancies, 

no incorrect response categories and no missing words/

phrases.

The validity and reliability testing of the derived Ben-

gali version of the SOHO-5 was conducted following 

standard procedures [44, 45].

In addition, children were asked questions about their 

oral health status. Satisfaction with oral health was 

assessed with the question “How happy are you with 

your teeth?” (answer options: very happy, a little happy, 

not happy). Presence of dental cavities was measured by 

asking “Do you have any holes in your teeth?” (answer 

options: no, yes, don’t know). Dental pain was assessed 

by asking “Have your teeth ever hurt you?” and “Do your 

teeth hurt now?” (answer options: no, a little and a lot). 

Parents were also asked about their child’s experience of 

dental pain through the questions: “Has your child ever 

had toothache in the past” and “Does your child currently 

have toothache” (answer options: no, yes). The parental 

questionnaire further included questions on socio-eco-

nomic background (parental education, monthly gross 

family income).

Face validity

Participants Face validity was tested in January 2015 in 

a pilot study in Dhaka, Bangladesh, that included 272 

children (aged between 5 and 9 years) and their parents. 

Participants were recruited among children attending the 

Department of Paediatric Dentistry, Dhaka Dental Col-

lege Hospital (the only Government dental hospital in 

Bangladesh), and from a school located in the vicinity of 

the hospital.

Procedure Three trained interviewers conducted face-

to-face interviews with the children, using the child ver-

sion of the SOHO-5 questionnaire. The parental version 

of the questionnaire was self-administered. Feedback 

from both children and parents demonstrated appropri-

ateness and good comprehensibility. The resulting Ben-

gali version of the SOHO-5 was used for the main study.

Reliability and construct validity

Participants Participants were 788 children aged 

5–9 years and their parents, who had not been involved 

in the pilot study. Children were randomly selected and 

recruited from the same hospital, and from three ran-

domly selected schools located in the vicinity of the hos-

pital. All 5–9-years-old children attending these schools 

and their parents were invited into the study. Children 

who had any systemic diseases or acute infections, fever 

or diarrhoea during the week preceding the data collec-

tion were excluded. Details of the selection processes are 

described elsewhere [46].

Procedure The Child version of the SOHO-5 ques-

tionnaire was interviewer-administered and the paren-

tal version of the questionnaire was self-administered. 

The SOHO-5 questionnaire was administered following 

the same procedures as in the pilot study. For the chil-

dren recruited in the sample through their schools, the 

parental questionnaire was sent home with the child to 

be filled in by the parent. It was then returned to the 

school and collected by the study investigators. For the 

children recruited in the hospital, the parents completed 

the parental questionnaire during the time of their child’s 

dental examination.

The children underwent a non-invasive clinical dental 

examination to measure dental caries and sepsis, follow-

ing the WHO Oral Health Surveys—Basic Methods 2013 

[47]. The number of decayed, missing and filled teeth 

(DMFT/dmft index) and number of teeth with dental 

sepsis, assessed through the number of teeth with pulpal 

involvement, ulceration, fistula or abscess (PUFA/pufa 

index) [48], were recorded.

Data analysis

For analytical purposes, dental caries was classified 

into four categories based on severity, where caries 

free children formed a distinct group and those with 

dental caries experience were divided into tertiles. In 

this study popultion, 26.8% children were caries free 

(dmft + DMFT = 0), 26.6% were in the low caries tertile 



Page 4 of 11Mishu et al. Health Qual Life Outcomes           (2021) 19:46 

(dmft + DMFT = 1–2), 29.9% were in the moderate car-

ies tertile (dmft + DMFT = 3–5) and 16.6% were in the 

severe caries tertile (dmft + DMFT > 5). Dental sep-

sis was dichotomised into children with ‘no sepsis’ and 

those ‘having any sepsis’. The prevalence of dental sepsis 

(pufa + PUFA > 0) was 35.8%.

Internal consistency of the Bengali SOHO-5 was 

assessed using the standardised Cronbach’s alpha, as well 

as the inter-item and item-total score correlations [45]. 

Test–retest reliability was assessed for the child version 

of the questionnaire through the weighted Kappa statis-

tic, by repeated administration of the questionnaire to 

a random sub-sample of 20 children. Construct validity 

can be assessed by linking the attribute of the measure to 

some other attribute by a hypothesis or construct [45]. 

Among the different ways to establish construct validity, 

convergent and discriminant validity were used in this 

study. As such, it is expected that the measure under test 

should correlate with other measures of this construct 

and can discriminate between different clinical groups 

[45]. To test convergent validity, associations between 

the SOHO-5 score and subjective measures of oral 

health status (satisfaction with teeth, self-reported cavi-

ties, current and past dental pain) were examined using 

nonparametric tests (Kruskal–Wallis for satisfaction 

with teeth and dental pain; and Wilcoxon rank-sum for 

self-reported cavities), as the SOHO-5 scores were not 

normally distributed. For the parental version, associa-

tions with current and past dental pain were assessed by 

Wilcoxon rank-sum test. To assess discriminant validity, 

first the associations between the overall SOHO-5 score 

and dental caries severity (4 groups) and dental sepsis (2 

groups) were tested by Kruskal Wallis test and Wilcoxon 

rank-sum tests respectively. Furthermore, we estimated 

the minimally important difference (MID) for the child 

version [49], which allows to put the differences into con-

text and facilitates their interpretation. For this, we con-

sidered differences in SOHO-5 scores between distinct 

dental caries and sepsis groups. We followed distribu-

tion-based approaches and reported the effect size (mean 

difference/standard deviation) and the standard error of 

measurement (standard deviation × √1-reliability).

Finally, logistic regressions were conducted to assess 

associations between dental caries/sepsis and the dichot-

omized SOHO-5 score (‘no oral impact’ versus ‘at least 

one oral impact’). The SOHO-5 score (outcome) was 

dichotomized because 43.4% children reported no oral 

impacts. Two separate sets of models were run, one with 

dental caries as the exposure and one with dental sepsis 

as the exposure. First, we estimated the unadjusted asso-

ciation and this was followed by a model adjusting for 

child’s age and sex, study setting (hospital versus school), 

maternal education, and family income. Data analysis 

was performed using STATA 13 [50]. Both unadjusted 

and adjusted odds ratios and their respective 95% confi-

dence intervals (CI) were reported. All regression analy-

ses were based on complete data as there were only 73 

observations (9.3%) with missing data.

Results
In total, 788 children participated in the study (237 

recruited from the hospital and 551 from the schools) 

and 725 (92%) parents completed the parental question-

naires. Their mean age was 7.1 years (95% CI 7.05–7.19) 

and 388 (49.2%) were boys.

More than 56.6% of children reported at least one oral 

impact on their quality of life. Children’s SOHO-5 scores 

ranged from 0 to 14, with a median of 1 and a mean of 

1.79 (95% CI 1.62–1.96). We found a similar overall prev-

alence from parental reports (58.5%), and scores ranged 

from 0 to 25 with a median of 1 and a mean of 3.45 (95% 

CI 3.08–3.81).

Difficulty eating was the most commonly reported 

impact, followed by difficulty sleeping (Table 1).

For the child version, inter-item correlations ranged 

from 0.18 to 0.53, with a mean inter-item correlation of 

0.35 (Additional file  1: Table shown in supplementary 

file). Item-total correlations ranged from 0.33 to 0.39. The 

standardized Cronbach’s alpha was 0.79, indicating good 

internal consistency, and it did not increase when any 

of the items was deleted (except for one item: difficulty 

drinking) (Table 2).

The weighted Kappa statistic was 0.85 for the SOHO-5 

scores of the child version, demonstrating excellent test–

retest reliability. For the parental proxy reports, inter-

item correlations ranged from 0.17 to 0.69 with a mean 

inter-item correlation of 0.48 (Additional file  1: Table 

shown in supplementary file). Item-total correlations 

ranged from 0.45 to 0.57. The standardized Cronbach’s 

alpha was 0.87 and it did not increase when any of the 

items was deleted (except for one item: avoid smiling due 

to pain) (Table 3).

Children’s SOHO-5 scores were significantly associated 

with self-reported current dental pain, past experience of 

dental pain, satisfaction with oral health status and pres-

ence of cavities (Table 4). Children who reported severe 

current dental pain had significantly higher SOHO-5 

scores (mean = 5.07; 95% CI 4.49, 5.64), indicating worse 

quality of life, than those without current dental pain 

(mean = 0.60; 95% CI 0.49, 0.72). Considerable differ-

ences in SOHO-5 were found in relation to the experi-

ence of dental pain. Furthermore, children who were 

very satisfied with their teeth had significantly lower 

SOHO-5 scores (mean score = 0.70; 95% CI 0.55, 0.85) 

compared to children who were not satisfied with their 
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teeth (mean = 3.42; 95% CI 2.89, 3.95). Similarly, those 

who did not report dental cavities had significantly lower 

SOHO-5 scores (mean = 0.44; 95% CI 0.33, 0.56) than 

those who reported cavities (mean = 3.05; 95% CI 2.78, 

3.32).

For discriminant validity, there were clear and signifi-

cant differences in the SOHO-5 scores between different 

clinical dental caries and dental sepsis groups (Table 4). 

The mean SOHO-5 score was 0.06 (95% CI 0.00, 0.12) for 

children with no caries, being gradually higher for each 

group with higher caries severity and up to 3.50 (95% 

CI 3.02, 3.99) for the severe caries group. Children diag-

nosed with dental sepsis (pufa + PUFA > 0) had signifi-

cantly higher SOHO-5 scores (mean = 3.42; 95% CI 3.10, 

3.74) than children without dental sepsis (mean = 0.89; 

95% CI 0.74, 1.02).

In order to put these differences in context, we calcu-

lated the respective effect sizes and the standard error of 

measurement. The mean difference of SOHO-5 scores 

between those with no caries and those grouped into 

the mild, moderate and severe caries groups were 1.51, 

2.51 and 3.44 points respectively in SOHO-5 score. The 

respective effect sizes (ES) were 0.99, 1.43 and 1.69 (ES 

expressed in standard deviation units), which are consid-

ered large according to Cohen’s established criteria [51] 

and they were also gradually higher as groups with higher 

caries severity were compared to the no caries group. 

However, as ES are expressed in standard deviation units, 

they do not provide an indication of the actual mean-

ingful difference in SOHO-5 score units. The respective 

standard error of measurement (SEM) estimates were 

0.70, 0.81, and 0.93. SEM is expressed in actual units, ie 

Table 1 Frequency of parent and child reported SOHO-5 items and dental pain (max. N = 725)

Parent reported prevalence of impacts 
and dental pain (%)

Children reported prevalence and severity of impacts 
and dental pain

No (%) Little (%) A lot (%)

SOHO-5 items

1. Difficulty eating 55.0 49.0 31.6 19.4

2. Difficulty drinking Not assessed 85.3 10.5 4.2

3. Difficulty speaking 15.9 90.0 6.8 3.2

4. Difficulty playing 12.8 93.3 4.7 2.0

5. Avoid smiling (due to pain) 23.6 86.1 9.5 4.3

6. Avoid smiling (due to appearance) 11.6 91.4 6.5 2.2

7. Difficulty sleeping 31.3 71.9 16.9 11.2

8. Self confidence affected 21.7 Not assessed

Dental pain

Dental pain (ever) 52.8 44.9 33.6 21.4

Dental pain (current) 42.9 58.5 28.2 13.3

Table 2 Internal consistency of  children’s SOHO-5 

scores (self-reported): Item total correlation coefficients 

and Cronbach’s Alpha

Items Item total 
correlation

Cronbach’s Alpha 
if item deleted

Difficulty eating 0.35 0.77

Difficulty drinking 0.40 0.80

Difficulty speaking 0.34 0.75

Difficulty playing 0.34 0.75

Avoid smiling (due to pain) 0.33 0.74

Avoid smiling (due to appearance) 0.39 0.79

Difficulty sleeping 0.34 0.75

Standardized Cronbach’s alpha: 0.79

Table 3 Internal consistency of  children’s SOHO-5 scores 

(parent reported): Item total correlation coefficients 

and Cronbach’s Alpha

Items Item total 
correlation

Cronbach’s Alpha 
if item deleted

Difficulty eating 0.46 0.84

Difficulty speaking 0.48 0.85

Difficulty playing 0.49 0.85

Avoid smiling (due to pain) 0.57 0.89

Avoid smiling (due to appearance) 0.45 0.83

Difficulty sleeping 0.46 0.83

Self confidence 0.46 0.83

Standardized Cronbach’s alpha: 0.87
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Table 4 Children’s SOHO-5 scores (self-reported): associations with subjective and clinical indicators of oral health (N = 725)

a Kwallis test

b Wilcoxon rank-sum test

c Children that reported ‘don’t know’ (6.8%) in the question on the presence of dental cavities were excluded from this analysis

Oral health indicators Percentage (%) SOHO-5 scores Median 
(25–75 percentile)

SOHO-5 scores Mean 
(95% CI)

p

Current dental paina

No 58.5 0 (0–1) 0.60 (0.49, 0.72)  < 0.001

A little 28.2 2 (1–3) 2.70 (2.43, 2.98)

A lot 13.3 4 (3–7) 5.07 (4.49, 5.64)

Ever had dental paina

No 44.9 0 (0–0) 0.36 (0.23, 0.48)  < 0.001

A little 33.6 2 (1–3) 2.14 (1.91, 2.37)

A lot 21.4 3 (1–6) 4.24 (3.82, 4.67)

Satisfaction with oral healtha

Not satisfied 16.8 3 (1–6) 3.42 (2.89, 3.95)  < 0.001

A little satisfied 37.3 2 (1–4) 2.50 (2.22, 2.78)

Very satisfied 45.9 0 (0–1) 0.70 (0.55, 0.85)

Presencec of dental cavitiesb

No cavity 45.6 0 (0–0) 0.44 (0.33, 0.56)  < 0.001

Have cavity 47.5 2 (1–4) 3.05 (2.78, 3.32)

Dental cariesa

dmft + DMFT = 0 26.8 0 (0–0) 0.06 (0.00, 0.12)  < 0.001

1–2 26.6 0 (0–0) 1.57 (1.28, 1.86)

3–5 29.9 1 (0–2) 2.57 (2.26, 2.89)

 > 5 16.6 2 (1–3) 3.50 (3.02, 3.99)

Dental sepsisb

pufa + PUFA = 0 64.2 0 (0–1) 0.89 (0.74, 1.02)  < 0.001

pufa + PUFA > 0 35.8 3 (2–5) 3.42 (3.10, 3.74)
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SOHO-5 score, and indicates what can be considered as 

measurement error. The mean differences between the 

caries groups were much higher than the SEM, indicat-

ing a clinically meaningful difference in SOHO-5 scores 

between these distinct clinical groups. Similarly, the 

mean difference of SOHO-5 scores between children 

with and those without dental sepsis was 2.53, corre-

sponding to an ES of 1.12, which is again indicative of a 

large difference. Furthermore, the aforementioned dif-

ference in SOHO-5 scores considerable exceeded the 

respective SEM of 1.04 that could be considered as the 

minimum difference in SOHO-5 scores that is clinically 

meaningful.

Significant associations were also observed for the 

parental version of SOHO-5 with having current dental 

pain, past experience of dental pain, and presence of cavi-

ties and dental sepsis (Table 5).

The results of both unadjusted and adjusted logistic 

regression models showed significant and strong asso-

ciations between dental caries experience and reporting 

oral impacts (Table  6). For each additional tooth with 

dental caries and dental sepsis, the odds of reporting oral 

impacts increased by 2.37 (95% CI 2.09, 2.69, P < 0.001) 

and 5.18 (95% CI 3.69, 7.26, P < 0.001) times respectively 

in the unadjusted model. After adjustment for child’s age 

and sex, study setting (hospital versus school), maternal 

education, and family income as potential confound-

ers, the odds of reporting an oral impact was 2.25 (95% 

CI 1.98–2.56) times for each additional tooth with den-

tal caries and 4.44 (95% CI 3.14–6.28) times for each 

additional tooth with dental sepsis (P < 0.001 for both 

associations).

Discussion
This study was the first to employ the SOHO-5 scale to 

measure OHRQoL among Bangladeshi children. The 

results provided strong evidence of good psychometric 

properties for both the child self-report and the parental 

proxy report Bengali versions of the SOHO-5 (Additional 

file  2 for the Bengali SOHO-5 child and parental proxy 

questionnaires)..

Table 5 Children’s SOHO-5 scores (parent reported): associations with  subjective and  clinical indicators of  oral health 

(N = 725)

a Wilcoxon rank-sum test

b Kwallis test

Oral health indicators SOHO-5 scores median (25–75 
percentile)

SOHO-5 scores mean (CI) p

Current dental paina  < 0.001

No 0 (0–1) 1.14 (0.85, 1.44)

Yes 5 (2–10) 6.54 (5.93, 7.15)

Ever had dental paina  < 0.001

No 0 (0–0) 0.71 (0.46, 0.96)

Yes 4 (2–9) 5.91 (5.35, 6.46)

Dental cariesb

dmft + DMFT = 0 0 (0–0) 0.17 (0.06, 0.29)  < 0.001

1–2 1 (0–3) 2.54 (1.96, 3.11)

3–5 3 (1–7) 4.67 (4.02, 5.32)

 > 5 6 (2–12) 7.77 (6.64, 8.91)

Dental sepsisa  < 0.001

pufa + PUFA = 0 0 (0–2) 1.51 (1.22, 1.74)

pufa + PUFA > 0 5 (2–11) 6.78 (6.07, 7.53)

Table 6 Associations of  child reported SOHO-5 scores with  clinical indicators of  oral health: unadjusted and  adjusted 

logistic regression models (adjusted for age, sex, study setting, maternal education and family income) (N = 715)

Exposure Unadjusted Adjusted

OR 95% CI p OR 95% CI p

Dental caries 2.37 2.09, 2.69  < 0.001 2.25 1.98, 2.56  < 0.001

Dental sepsis 5.18 3.69, 7.26  < 0.001 4.44 3.14, 6.28  < 0.001
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A detailed and established procedure for cross-cul-

tural adaptation was followed, which ensured that the 

true meaning of the questions was retained in the Ben-

gali SOHO-5. Overall, both child and parental Bengali 

SOHO-5 versions demonstrated very good face validity. 

The sample consisted of 5–9-year-old children, while 

the original SOHO-5 study included only 5–6-year-olds. 

Older children may have comprehended the questions 

better and answered them more easily due to their more 

advanced cognitive development [52].

In terms of reliability, all inter-item correlations were 

positive and all item-total correlations were above the 

0.20 arbitrary threshold [45]. In addition, none of the 

correlations was high enough to indicate redundancy of 

any item. Both child and parental SOHO-5 versions had a 

standardized Cronbach’s alpha clearly above the arbitrary 

threshold of 0.70 that indicates good internal consistency 

reliability. The value of alpha did not improve when any 

of the items were deleted, with one exception when it 

marginally increased. However, this is not sufficient justi-

fication to drop this item from the Bengali SOHO-5 as all 

other reliability results indicated excellent performance. 

The child SOHO-5 version also demonstrated excellent 

test–retest reliability.

The analysis of the construct validity indicated excel-

lent performance, as the scores were significantly asso-

ciated with different subjective measures of oral health. 

We also clearly demonstrated the ability of SOHO-5 to 

discriminate between different levels of caries severity. 

There was a graded association with worse OHRQoL for 

each more severe caries group. The associations between 

OHRQoL and clinical measures of caries and presence of 

dental sepsis were robust, as they remained significant 

and strong even after adjustment for a number of rele-

vant confounders. Furthermore, these significant differ-

ences in mean SOHO-5 scores between different clinical 

oral health groups corresponded to large effect sizes and 

were clearly higher than the MID for this setting, thereby 

being also clinically meaningful [49]. Estimating the MID 

for SOHO-5 in this setting provided added value to our 

study, as it allowed us to put the aforementioned sig-

nificant differences into context and show their clinical 

relevance. This approach should be standard practice in 

OHRQoL studies, but very few studies assessing psycho-

metric properties have gone a step further and estimated 

the MID for the validated measures.

To our knowledge, the present study is the first to 

provide evidence of associations between dental caries/

dental sepsis and self-reported OHRQoL in a Bangla-

deshi child population. These findings are in line with 

other studies from different countries, using different 

OHRQoL measures. Studies conducted in Brazil using 

the parent- reported Early Childhood Oral Health 

Impact Scale (ECOHIS) for preschool children found 

that higher ECOHIS scores were associated with higher 

caries levels [53–55], advanced carious lesions [56–58], 

pulpal involvement and dental infection [56], even after 

adjustment of socioeconomic factors [59–61]. Studies 

conducted in China [62], Hong Kong [63, 64] and India 

[65] also reported similar associations. Furthermore, the 

number of decayed and missing teeth [5], caries incre-

ment [66] and PUFA/pufa [67] were associated with 

higher Child Perception Questionnaire (CPQ 8–10 and 

CPQ 11–14) scores among children in Brazil and Egypt 

[68], and higher Child—Oral Impact on Daily Perfor-

mance (Child-OIDP) scores among children in Thailand 

[69–71] and India [72].

The present study also has some limitations. The 

study sample mainly included children of middle to 

lower-middle socioeconomic status. Further research 

on assessing OHRQoL using a representative sample 

and including a wider range of socioeconomic groups 

[73] is recommended. The use of a validated self-report 

scale to measure the OHRQoL of young children should 

be encouraged in both clinical practice and research. 

Furthermore, as severe caries is highly prevalent in this 

population and strongly associated with worse OHRQoL, 

effective interventions should be developed to reduce 

prevalence and ensure early treatment of dental caries 

in children to improve their OHRQoL. In that context, 

it was not possible to assess the responsiveness of the 

SOHO-5 through this study due to its cross-sectional 

design. Future longitudinal studies using SOHO-5 should 

complement the assessment of its psychometric prop-

erties so that it is also tested as a potential outcome 

measure to evaluate the effectiveness of oral health inter-

ventions in young children.

Conclusion
This study cross-culturally adapted the child self-report 

and parental proxy report versions of the SOHO-5 for 

Bengali children and provided strong evidence that both 

versions are valid and reliable measures of OHRQoL 

for 5–9-year-old children in this setting, demonstrating 

excellent reliability (internal consistency and test–retest 

reliability), face and construct (convergent and discrimi-

nant) validity. The Bengali SOHO-5 can prove useful for 

applications in research and clinical practice. Dental car-

ies and dental sepsis were associated with poor OHRQoL 

in this population; therefore, future research should 

focus on interventions to address the caries burden and 

improve the OHRQoL among Bangladeshi children.



Page 9 of 11Mishu et al. Health Qual Life Outcomes           (2021) 19:46  

Supplementary Information
The online version contains supplementary material available at https ://doi.
org/10.1186/s1295 5-021-01681 -4.

Additional file 1:  Supplementary Table 1. Internal consistency of 
children’s SOHO-5 scores (self-reported): inter-item correlation matrix. 
Supplementary Table 2. Internal consistency of children’s SOHO-5 scores 
(parent reported): inter-item correlation matrix.

Additional file 2. Bengali version of SOHO-5 child questionnaire and 
parental proxy questionnaire.

Abbreviations

OHRQoL: Oral health related quality of life; SOHO-5: Scale of Oral Health Out-
comes for 5-year-old children; DMFT: Decayed, missing and filled teeth; PUFA: 
Pulpal involvement, ulceration, fistula and abscess.

Acknowledgements

We are sincerely grateful to Emeritus Professor Aubrey Sheiham who was one 
of the sources of inspiration and supporters of this study. We would like to 
thank to Commonwealth Scholarship Commission (CSC) for funding the study 
and all the members of the survey team and supporting institutions as well as 
all the children and their parents who participated in the study.

Authors’ contributions

MPM: Conceiving, designing and conducted the study, analyzed and inter-
preted the data and drafted the manuscript. RW, GT and AH: Contributed 
in conceiving and designing the study, provided guidance on data analysis 
and interpretation, and critically reviewing the manuscript and provided 
comments for revision. The final version of the manuscript was approved by 
all authors.

Funding

This study was financed by Common Wealth Scholarship Commission (CSC), 
UK as a part of PhD funding for the first author. The funding agencies had no 
role in study design, in data collection, analysis and interpretation of data, in 
writing report and in decision to submit the article for publication.

Availability of data and materials

The datasets generated and analysed in the current study are not publicly 
available as all the data used in the study were treated confidentially as the 
agreement with the University College London data protection; but the mini-
mal dataset that would be necessary to interpret, replicate and build upon the 
findings reported in the article are available from the corresponding author on 
reasonable request.

Ethical approval

All participant parents in the study gave written informed consent. Written 
permission was obtained from the hospital and school authority. Ethical 
approval was obtained from University College London Research Ethics Com-
mittee and National Research Ethics Committee of Bangladesh.

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

Author details
1 Department of Health Science, Faculty of Sciences, University of York, 
Heslington, York YO10 5DD, UK. 2 Research Department of Epidemiology 
and Public Health, University College London (UCL), 1-19 Torrington Place, 
London WC1E 6BT, UK. 

Received: 19 August 2019   Accepted: 20 January 2021

References

 1. Marcenes W, Kassebaum NJ, Bernabe E, Flaxman A, Naghavi M, Lopez A, 
et al. Global burden of oral conditions in 1990–2010: a systematic analy-
sis. J Dent Res. 2013;92:592–7. https ://doi.org/10.1177/00220 34513 49016 
8.

 2. Pulache J, Abanto J, Oliveira LB, Bönecker M, Porras JC. Exploring the 
association between oral health problems and oral health-related 
quality of life in Peruvian 11- to 14-year-old children. Int J Paediatr Dent. 
2016;26:81–90. https ://doi.org/10.1111/ipd.12160 .

 3. Brown A, Al-Khayal Z. Validity and reliability of the Arabic translation 
of the child oral-health-related quality of life questionnaire (CPQ11-
14) in Saudi Arabia. Int J Paediatr Dent. 2006;16:405–11. https ://doi.
org/10.1111/j.1365-263X.2006.00775 .x.

 4. Foster Page LA, Thomson WM. Caries prevalence, severity, and 3-year 
increment, and their impact upon New Zealand adolescents’ oral-health-
related quality of life. J Public Health Dent. 2012;72:287–94. https ://doi.
org/10.1111/j.1752-7325.2012.00336 .x.

 5. Barbosa TS, Tureli MCM, Nobre-dos-Santos M, Puppin-Rontani RM, Gavião 
MBD. The relationship between oral conditions, masticatory perfor-
mance and oral health-related quality of life in children. Arch Oral Biol. 
2013;58:1070–7. https ://doi.org/10.1016/j.archo ralbi o.2013.01.012.

 6. Chakravathy KP, Thippeswamy HM, Kumar N, Chenna D. Relationship of 
body mass index and dental caries with oral health related quality of life 
among adolescents of Udupi district, South India. Eur Arch Paediatr Dent. 
2013;14:155–9. https ://doi.org/10.1007/s4036 8-013-0040-9.

 7. Nora ÂD, da Silva RC, de Oliveira RR, Soares FZM, Minatel Braga M, Lenzi 
TL. Is caries associated with negative impact on oral health-related qual-
ity of life of pre-school children? A systematic review and meta-analysis. 
Pediatr Dent. 2018;40:403–11.

 8. Moynihan P, Petersen PE. Diet, nutrition and the prevention of dental 
diseases. Public Health Nutr. 2004;7:201–26.

 9. Petersen PE. The World Oral Health Report 2003: continuous improve-
ment of oral health in the 21st century - the approach of the WHO Global 
Oral Health Programme. Commun Dent Oral Epidemiol. 2003;31:3–24. 
https ://doi.org/10.1046/j.2003.com12 2.x.

 10. Van Palenstein-Helderman W, Hölmgren C, Monse B, Benzian H. Caries 
prevention and control in low and middle income countries. In: Fejerskov 
O, Nyvad B, Kidd E, editors. Dent. caries Dis. its Clin. Manag., England: 
JohnWiley&Sons, Ltd.; 2015, p. 405–22.

 11. Ratnayake N, Ekanayake L. Prevalence and impact of oral pain in 8-year-
old children in Sri Lanka. Int J Paediatr Dent. 2005;15:105–12. https ://doi.
org/10.1111/j.1365-263X.2005.00602 .x.

 12. Adeniyi A, Odusanya O. Self-reported dental pain and dental caries 
among 8–12-year-old school children: an exploratory survey in Lagos. 
Nigeria Niger Postgrad Med J. 2017;24:37. https ://doi.org/10.4103/npmj.
npmj_7_17.

 13. Kumar YS, Acharya S, Pentapati KC. Prevalence of dental pain and its 
relationship to caries experience in school children of Udupi district. 
Eur Arch Paediatr Dent. 2014;15:371–5. https ://doi.org/10.1007/s4036 
8-014-0124-1.

 14. Moura-Leite FR, Ramos-Jorge ML, Bonanato K, Paiva SM, Vale MP, Pordeus 
IA. Prevalence, intensity and impact of dental pain in 5-year-old pre-
school children. Oral Health Prev Dent. 2008;6:295–301.

 15. Walters CB, Kynes JM, Sobey J, Chimhundu-Sithole T, McQueen KAK. 
Chronic Pediatric Pain in Low- and Middle-Income Countries. Child (Basel, 
Switzerland). 2018. https ://doi.org/10.3390/child ren50 90113 .

 16. Clementino MA, Gomes MC, Pinto-Sarmento TCA TCA , Martins CC, 
Granville-Garcia AFF, Paiva SM. Perceived impact of dental pain on 
the quality of life of preschool children and their families. PLoS ONE. 
2015;10:e0130602. https ://doi.org/10.1371/journ al.pone.01306 02.

 17. Sheiham A. Dental caries affects body weight, growth and quality 
of life in pre-school children. Br Dent J. 2006;201:625–6. https ://doi.
org/10.1038/sj.bdj.48142 59.

 18. UN. UNdata, country profile, Bangladesh. UN 2016. http://data.un.org/
Count ryPro file.aspx?crnam e=Bangl adesh . Accessed 10 May 2017.

https://doi.org/10.1186/s12955-021-01681-4
https://doi.org/10.1186/s12955-021-01681-4
https://doi.org/10.1177/0022034513490168
https://doi.org/10.1177/0022034513490168
https://doi.org/10.1111/ipd.12160
https://doi.org/10.1111/j.1365-263X.2006.00775.x
https://doi.org/10.1111/j.1365-263X.2006.00775.x
https://doi.org/10.1111/j.1752-7325.2012.00336.x
https://doi.org/10.1111/j.1752-7325.2012.00336.x
https://doi.org/10.1016/j.archoralbio.2013.01.012
https://doi.org/10.1007/s40368-013-0040-9
https://doi.org/10.1046/j.2003.com122.x
https://doi.org/10.1111/j.1365-263X.2005.00602.x
https://doi.org/10.1111/j.1365-263X.2005.00602.x
https://doi.org/10.4103/npmj.npmj_7_17
https://doi.org/10.4103/npmj.npmj_7_17
https://doi.org/10.1007/s40368-014-0124-1
https://doi.org/10.1007/s40368-014-0124-1
https://doi.org/10.3390/children5090113
https://doi.org/10.1371/journal.pone.0130602
https://doi.org/10.1038/sj.bdj.4814259
https://doi.org/10.1038/sj.bdj.4814259
http://data.un.org/CountryProfile.aspx?crname=Bangladesh
http://data.un.org/CountryProfile.aspx?crname=Bangladesh


Page 10 of 11Mishu et al. Health Qual Life Outcomes           (2021) 19:46 

 19. Mishu MP, Hobdell M, Khan MH, Hubbard RM, Sabbah W. Relationship 
between untreated dental caries and weight and height of 6- to 12-year-
old primary school children in Bangladesh. Int J Dent. 2013;2013:1–5. 
https ://doi.org/10.1155/2013/62967 5.

 20. Megari K. Quality of life in chronic disease patients. Heal Psychol Res. 
2013;1:e27. https ://doi.org/10.4081/hpr.2013.e27.

 21. Li S, Malkinson S, Veronneau J, Allison PJ. Testing responsiveness to 
change for the early childhood oral health impact scale (ECOHIS). 
Commun Dent Oral Epidemiol. 2008;36:542–8. https ://doi.org/10.111
1/j.1600-0528.2008.00434 .x.

 22. Lee GHM, McGrath C, Yiu CKY, King NM. Sensitivity and responsiveness 
of the Chinese ECOHIS to dental treatment under general anaesthesia. 
Commun Dent Oral Epidemiol. 2011;39:372–7. https ://doi.org/10.111
1/j.1600-0528.2010.00604 .x.

 23. Abanto J, Tsakos G, Ardenghi TM, Paiva SM, Raggio DP, Sheiham A, 
et al. Responsiveness to change for the Brazilian Scale of Oral Health 
Outcomes for 5-year-old children (SOHO-5). Health Qual Life Outcomes. 
2013;11:137. https ://doi.org/10.1186/1477-7525-11-137.

 24. Tsakos G, Blair YI, Yusaf H, Wright W, Watt RG, Macpherson LMD. Develop-
ing a new self-reported scale of oral health outcomes for 5-year-old 
children (SOHO-5). Health Qual Life Outcomes. 2012;10:62. https ://doi.
org/10.1186/1477-7525-10-62.

 25. Jokovic A, Locker D, Stephens M, Kenny D, Tompson B, Guyatt G. Measur-
ing parental perceptions of child oral health-related quality of life. J Public 
Health Dent. 2003;63:67–72.

 26. Barbosa TS, Gavião MBD. Oral health-related quality of life in children: 
part III. Is there agreement between parents in rating their children’s 
oral health-related quality of life? A systematic review. Int J Dent Hyg. 
2008;6:108–13. https ://doi.org/10.1111/j.1601-5037.2007.00271 .x.

 27. Theunissen NC, Vogels TG, Koopman HM, Verrips GH, Zwinderman KA, 
Verloove-Vanhorick SP, et al. The proxy problem: child report versus 
parent report in health-related quality of life research. Qual Life Res. 
1998;7:387–97.

 28. Eiser C, Mohay H, Morse R. The measurement of quality of life in young 
children. Child Care Health Dev. 2000;26:401–14.

 29. Matza LS, Swensen AR, Flood EM, Secnik K, Leidy NK. Assessment of 
health-related quality of life in children: a review of conceptual, meth-
odological, and regulatory issues. Value Heal. 2004;7:79–92. https ://doi.
org/10.1111/j.1524-4733.2004.71273 .x.

 30. Connolly MA, Johnson JA. Measuring quality of life in paediatric patients. 
Pharm Econ. 1999;16:605–25. https ://doi.org/10.2165/00019 053-19991 
6060-00002 .

 31. Gherunpong S, Tsakos G, Sheiham A. Developing and evaluating an oral 
health-related quality of life index for children; the CHILD-OIDP. Com-
munity Dent Health. 2004;21:161–9.

 32. Tubert-Jeannin S, Pegon-Machat E, Gremeau-Richard C, Lecuyer M-M, 
Tsakos G. Validation of a French version of the Child-OIDP index. Eur J Oral 
Sci. 2005;113:355–62. https ://doi.org/10.1111/j.1600-0722.2005.00230 .x.

 33. Bennadi D, Reddy CVK. Oral health related quality of life. J Int Soc Prev 
Community Dent. 2013;3:1–6. https ://doi.org/10.4103/2231-0762.11570 0.

 34. Ferreira MC, Goursand D, Bendo CB, Ramos-Jorge ML, Pordeus IA, Paiva 
SM. Agreement between adolescents’ and their mothers’ reports of oral 
health-related quality of life. Braz Oral Res. 2012;26:112–8. https ://doi.
org/10.1590/S1806 -83242 01200 02000 05.

 35. Barbosa TS, Gaviao MBD. Oral health-related quality of life in children: part 
I. How well do children know themselves? A systematic review. Int J Dent 
Hyg. 2008;6:93–9.

 36. Zaror C, Pardo Y, Espinoza-Espinoza G, Pont À, Muñoz-Millán P, Martínez-
Zapata MJ, et al. Assessing oral health-related quality of life in children 
and adolescents: a systematic review and standardized comparison 
of available instruments. Clin Oral Investig. 2019;23:65–79. https ://doi.
org/10.1007/s0078 4-018-2406-1.

 37. Abanto J, Tsakos G, Paiva SM, Goursand D, Raggio DP, Bönecker M. 
Cross-cultural adaptation and psychometric properties of the Brazil-
ian version of the scale of oral health outcomes for 5-year-old chil-
dren (SOHO-5). Health Qual Life Outcomes. 2013;11:16. https ://doi.
org/10.1186/1477-7525-11-16.

 38. Rachmawati YL, Pratiwi AN, Maharani DA. Cross-cultural adaptation and 
psychometric properties of the Indonesia version of the scale of oral 
health outcomes for 5-year-old children. J Int Soc Prev Community Dent. 
2017;7:S75-81. https ://doi.org/10.4103/jispc d.JISPC D_272_17.

 39. Abreu-Placeres N, Garrido LE, Féliz-Matos LE. Cross-Cultural validation of 
the scale of oral health-related outcomes for 5-year-old-children with a 
low-income sample from the Dominican republic. J Int Soc Prev Com-
mun Dent. 2017;7:84–9. https ://doi.org/10.4103/jispc d.JISPC D_513_16.

 40. Gao SS, Chen KJ, Duangthip D, Chu CH, Lo ECM. Translation and valida-
tion of the Chinese version of the scale of oral health outcomes for 
5-year-old children. Int Dent J. 2020;70:201–7. https ://doi.org/10.1111/
idj.12545 .

 41. Herdman M, Fox-Rushby J, Badia X. A model of equivalence in the cultural 
adaptation of HRQoL instruments: the universalist approach. Qual Life 
Res. 1998;7:323–35.

 42. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the 
process of cross-cultural adaptation of self-report measures. Spine (Phila 
Pa 1976). 2000;25:3186–91.

 43. Van Widenfelt BM, Treffers PDA, De Beurs E, Siebelink BM, Koudijs E. Trans-
lation and cross-cultural adaptation of assessment instruments used in 
psychological research with children and families. Clin Child Fam Psychol 
Rev. 2005;8:135–47. https ://doi.org/10.1007/s1056 7-005-4752-1.

 44. Gilchrist F, Rodd H, Deery C, Marshman Z, Patrick D. Assessment of the 
quality of measures of child oral health-related quality of life. BMC Oral 
Health. 2014;14:40. https ://doi.org/10.1186/1472-6831-14-40.

 45. Streiner DL, Norman GR, Cairney J. Health Measurement Scales: a practi-
cal guide to their development and use. 5th ed. Oxford: Oxford University 
Press; 2014. https ://doi.org/10.1093/med/97801 99685 219.001.0001.

 46. Mishu MP, Tsakos G, Heilmann A, Watt RG. Dental caries and anthro-
pometric measures in a sample of 5- to 9-year-old children in Dhaka, 
Bangladesh. Commun Dent Oral Epidemiol. 2018;46:449–56. https ://doi.
org/10.1111/cdoe.12412 .

 47. WHO. Oral Health Surveys: Basic Methods|Health, Education, Social 
Protection News & Notes—RSS Feeds 2013. http://hesp-news.
org/2013/12/13/oral-healt h-surve ys-basic -metho ds/. Accessed 23 Sep-
tember 2014.

 48. Monse B, Heinrich-Weltzien R, Benzian H, Holmgren C, van Palenstein 
HW. PUFA–an index of clinical consequences of untreated dental caries. 
Commun Dent Oral Epidemiol. 2010;38:77–82. https ://doi.org/10.111
1/j.1600-0528.2009.00514 .x.

 49. Tsakos G, Allen PF, Steele JG, Locker D. Interpreting oral health-related 
quality of life data. Commun Dent Oral Epidemiol. 2012;40:193–200. https 
://doi.org/10.1111/j.1600-0528.2011.00651 .x.

 50. StataCorp. Stata 13 Base Reference Manual. 2013.
 51. Cohen J. Statistical power analysis for the behavioral sciences. 

2nd ed. Hillsdale: Lawrance Erlbaum Associates; 1988. https ://doi.
org/10.2307/25291 15.

 52. Hetherington EM, Parke RD, Locke VO. Child psychology: a contemporary 
viewpoint. 2003:13-33-348. https ://doi.org/10.1037/02683 4.

 53. Martins-Júnior PA, Ramos-Jorge J, Paiva SM, Marques LS, Ramos-Jorge 
ML. Validations of the Brazilian version of the Early Childhood Oral Health 
Impact Scale (ECOHIS). Cad Saude Publica. 2012;28:367–74. https ://doi.
org/10.1590/S0102 -311X2 01200 02000 15.

 54. Martins-Júnior PA, Vieira-Andrade RG, Corrêa-Faria P, Oliveira-Ferreira F, 
Marques LS, Ramos-Jorge ML. Impact of early childhood caries on the 
oral health-related quality of life of preschool children and their parents. 
Caries Res. 2013;47:211–8. https ://doi.org/10.1159/00034 5534.

 55. Scarpelli AC, Paiva SM, Viegas CM, Carvalho AC, Ferreira FM, Pordeus IA. 
Oral health-related quality of life among Brazilian preschool children. 
Commun Dent Oral Epidemiol. 2013;41:336–44. https ://doi.org/10.1111/
cdoe.12022 .

 56. Leal SC, Bronkhorst EM, Fan M, Frencken JE. Untreated cavitated dentine 
lesions: impact on children’s quality of life. Caries Res. 2012;46:102–6. 
https ://doi.org/10.1159/00033 6387.

 57. Ramos-Jorge J, Alencar BM, Pordeus IA, Soares MEC, Marques LS, Ramos-
Jorge ML, et al. Impact of dental caries on quality of life among preschool 
children: emphasis on the type of tooth and stages of progression. Eur J 
Oral Sci. 2015;123:88–95. https ://doi.org/10.1111/eos.12166 .

 58. Ramos-Jorge J, Pordeus IA, Ramos-Jorge ML, Marques LS, Paiva SM. 
Impact of untreated dental caries on quality of life of preschool children: 
different stages and activity. Commun Dent Oral Epidemiol. 2014;42:311–
22. https ://doi.org/10.1111/cdoe.12086 .

 59. Abanto J, Carvalho TS, Mendes FM, Wanderley MT, Bönecker M, Raggio 
DP. Impact of oral diseases and disorders on oral health-related quality of 

https://doi.org/10.1155/2013/629675
https://doi.org/10.4081/hpr.2013.e27
https://doi.org/10.1111/j.1600-0528.2008.00434.x
https://doi.org/10.1111/j.1600-0528.2008.00434.x
https://doi.org/10.1111/j.1600-0528.2010.00604.x
https://doi.org/10.1111/j.1600-0528.2010.00604.x
https://doi.org/10.1186/1477-7525-11-137
https://doi.org/10.1186/1477-7525-10-62
https://doi.org/10.1186/1477-7525-10-62
https://doi.org/10.1111/j.1601-5037.2007.00271.x
https://doi.org/10.1111/j.1524-4733.2004.71273.x
https://doi.org/10.1111/j.1524-4733.2004.71273.x
https://doi.org/10.2165/00019053-199916060-00002
https://doi.org/10.2165/00019053-199916060-00002
https://doi.org/10.1111/j.1600-0722.2005.00230.x
https://doi.org/10.4103/2231-0762.115700
https://doi.org/10.1590/S1806-83242012000200005
https://doi.org/10.1590/S1806-83242012000200005
https://doi.org/10.1007/s00784-018-2406-1
https://doi.org/10.1007/s00784-018-2406-1
https://doi.org/10.1186/1477-7525-11-16
https://doi.org/10.1186/1477-7525-11-16
https://doi.org/10.4103/jispcd.JISPCD_272_17
https://doi.org/10.4103/jispcd.JISPCD_513_16
https://doi.org/10.1111/idj.12545
https://doi.org/10.1111/idj.12545
https://doi.org/10.1007/s10567-005-4752-1
https://doi.org/10.1186/1472-6831-14-40
https://doi.org/10.1093/med/9780199685219.001.0001
https://doi.org/10.1111/cdoe.12412
https://doi.org/10.1111/cdoe.12412
http://hesp-news.org/2013/12/13/oral-health-surveys-basic-methods/
http://hesp-news.org/2013/12/13/oral-health-surveys-basic-methods/
https://doi.org/10.1111/j.1600-0528.2009.00514.x
https://doi.org/10.1111/j.1600-0528.2009.00514.x
https://doi.org/10.1111/j.1600-0528.2011.00651.x
https://doi.org/10.1111/j.1600-0528.2011.00651.x
https://doi.org/10.2307/2529115
https://doi.org/10.2307/2529115
https://doi.org/10.1037/026834
https://doi.org/10.1590/S0102-311X2012000200015
https://doi.org/10.1590/S0102-311X2012000200015
https://doi.org/10.1159/000345534
https://doi.org/10.1111/cdoe.12022
https://doi.org/10.1111/cdoe.12022
https://doi.org/10.1159/000336387
https://doi.org/10.1111/eos.12166
https://doi.org/10.1111/cdoe.12086


Page 11 of 11Mishu et al. Health Qual Life Outcomes           (2021) 19:46  

•

 

fast, convenient online submission

 
•

  

thorough peer review by experienced researchers in your field

• 

 

rapid publication on acceptance

• 

 

support for research data, including large and complex data types

•

  

gold Open Access which fosters wider collaboration and increased citations 

 

maximum visibility for your research: over 100M website views per year •

  
At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research   ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

life of preschool children. Commun Dent Oral Epidemiol. 2011;39:105–14. 
https ://doi.org/10.1111/j.1600-0528.2010.00580 .x.

 60. Chaffee BW, Rodrigues PH, Kramer PF, Vítolo MR, Feldens CA. Oral health-
related quality-of-life scores differ by socioeconomic status and caries 
experience. Commun Dent Oral Epidemiol. 2017;45:216–24. https ://doi.
org/10.1111/cdoe.12279 .

 61. Firmino RT, Gomes MC, Clementino MA, Martins CC, Paiva SM, Granville-
Garcia AF. Impact of oral health problems on the quality of life of pre-
school children: a case-control study. Int J Paediatr Dent. 2016;26:242–9. 
https ://doi.org/10.1111/ipd.12182 .

 62. Li MY, Zhi QH, Zhou Y, Qiu RM, Lin HC. Impact of early childhood caries 
on oral health-related quality of life of preschool children. Eur J Paediatr 
Dent. 2015;16:65–72.

 63. Wong HM, McGrath CPJ, King NM, Lo ECM. Oral health-related quality of 
life in Hong Kong preschool children. Caries Res. 2011;45:370–6. https ://
doi.org/10.1159/00033 0231.

 64. Duangthip D, Gao SS, Chen KJ, Lo ECM, Chu CH. Oral health-related 
quality of life and caries experience of Hong Kong preschool children. Int 
Dent J. 2020;70:100–7. https ://doi.org/10.1111/idj.12526 .

 65. Sharna N, Ramakrishnan M, Samuel V, Ravikumar D, Cheenglembi K, Anil 
S. Association between early childhood caries and quality of life: early 
childhood oral health impact scale and Pufa index. Dent J. 2019;7:95. 
https ://doi.org/10.3390/dj704 0095.

 66. de Paula JS, Zina LG, Jamieson L, Mialhe FL. The effect of caries increment 
on oral health-related quality of life among adolescents in Brazil: a 3-year 
longitudinal study. Braz Oral Res. 2020. https ://doi.org/10.1590/1807-
3107b or-2020.vol34 .0107.

 67. Mota-Veloso I, Soares MEC, Alencar BM, Marques LS, Ramos-Jorge 
ML, Ramos-Jorge J. Impact of untreated dental caries and its clinical 

consequences on the oral health-related quality of life of schoolchildren 
aged 8–10 years. Qual Life Res. 2016;25:193–9.

 68. Eid SA, Khattab NMA, Elheeny AAH. Untreated dental caries prevalence 
and impact on the quality of life among 11 to14-year-old Egyptian 
schoolchildren: a cross-sectional study. BMC Oral Health. 2020;20:83. 
https ://doi.org/10.1186/s1290 3-020-01077 -8.

 69. Krisdapong S, Prasertsom P, Rattanarangsima K, Sheiham A. Sociodemo-
graphic differences in oral health-related quality of life related to dental 
caries in Thai school children. Commun Dent Health. 2013;30:112–8.

 70. Krisdapong S, Prasertsom P, Rattanarangsima K, Sheiham A. Impacts on 
quality of life related to dental caries in a national representative sample 
of Thai 12- and 15-year-olds. Caries Res. 2013;47:9–17.

 71. Krisdapong S, Somkotra T, Kueakulpipat W. Disparities in early childhood 
caries and its impact on oral health-related quality of life of preschool 
children. Asia Pacific J Public Heal. 2014;26:285–94.

 72. Kumar S, Kumar A, Badiyani B, Kumar A, Basak D, Ismail MB. Oral health 
impact, dental caries experience, and associated factors in 12–15-year-
old school children in India. Int J Adolesc Med Health. 2015. https ://doi.
org/10.1515/ijamh -2015-0041.

 73. Kumar S, Kroon J, Lalloo R. A systematic review of the impact of parental 
socio-economic status and home environment characteristics on 
children’s oral health related quality of life. Health Qual Life Outcomes. 
2014;12:41. https ://doi.org/10.1186/1477-7525-12-41.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1111/j.1600-0528.2010.00580.x
https://doi.org/10.1111/cdoe.12279
https://doi.org/10.1111/cdoe.12279
https://doi.org/10.1111/ipd.12182
https://doi.org/10.1159/000330231
https://doi.org/10.1159/000330231
https://doi.org/10.1111/idj.12526
https://doi.org/10.3390/dj7040095
https://doi.org/10.1590/1807-3107bor-2020.vol34.0107
https://doi.org/10.1590/1807-3107bor-2020.vol34.0107
https://doi.org/10.1186/s12903-020-01077-8
https://doi.org/10.1515/ijamh-2015-0041
https://doi.org/10.1515/ijamh-2015-0041
https://doi.org/10.1186/1477-7525-12-41

	Cross cultural adaptation and psychometric properties of the Bengali version of the Scale of Oral Health Outcomes for 5-year-old children (SOHO-5)
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Face validity
	Reliability and construct validity
	Data analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


