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Malocclusion Impact Scale for Early 
Childhood (MIS-EC): development 
and validation

Abstract: This study aimed to develop and validate the Malocclusion 

Impact Scale for Early Childhood (MIS-EC), a malocclusion-specific 
measure of oral health-related quality of life (OHRQoL) of children aged 

3-5 years and their parents/caregivers. A pool of items was analysed to 

identify those relevant to the assessment of the impact of malocclusion 

on OHRQoL. Dental professionals and mothers of children with 

and without malocclusion rated the importance of these items. The 

final version of the MIS-EC was evaluated in a cross-sectional study 
comprising 381 parents of children aged 3–5 years to assess construct 

validity, internal consistency and test-retest reliability. Twenty-two 

items were identified from item pooling. After item reduction, eight 
items were chosen to constitute the MIS-EC, in addition to two general 

questions. The MIS-EC demonstrated good internal consistency 

(Cronbach’s alpha = 0.79 for the Child Impact section and 0.53 for the 

Family Impact section), and excellent test-retest reliability (ICC = 0.94), 

floor effect was 55.7% and ceiling effect 0%. MIS-EC scores indicating 
worse OHRQoL were significantly associated with the presence of 
malocclusion (p < 0.05). The MIS-EC is reliable and valid for assessing 

the impact of malocclusion on the OHRQoL of preschool children and 

their parents/caregivers.

Keywords: Malocclusion; Quality of Life; Child, Preschool; 

Tooth, Deciduous.

Introduction

During the last decades, various assessment tools have been developed 

to measure the impact of oral problems on the oral health-related quality 

of life (OHRQoL) of individuals, three of which have been focused on 

preschool children.1,2,3,4,5,6,7 In general, these studies agreed that these 

generic instruments can evaluate the impact of dental caries and traumatic 

dental injuries (TDI) well on the OHRQoL of preschool children and their 

parents, but divergent results were identified in relation to the impact 
of malocclusion.7,8,9,10,11

It has been recognized that generic measures are more useful to 

compare populations and can be used to compare groups with different 

health conditions. On the other hand, condition-specific measures are 
more sensitive and responsive at measuring changes in individuals with a 
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specific disease.12,13 Thus, the absence of solid evidence  

about the impact of malocclusion on the OHRQoL of 

preschool children and their parents/caregivers can 

be due the fact that all studies that tried to establish 

associations between malocclusion and OHRQoL 

used generic instruments instead of condition-specific 
one. Thus, this lack of reliable evidence may be 

associated with the need for development of a sensitive 

assessment tool specific to this purpose. Indeed, a 
specific tool to identify the impact of malocclusion on 
the primary dentition may favour the development of 

strategies to prevent problems related to psychological 

issues as well as prevention and treatment of already 

established disorders that may interfere with the 

normal development of dental arches.

Therefore, the aim of the present study was to 

develop and validate the Malocclusion Impact Scale 

for Early Childhood (MIS-EC), which is a specific 
assessment tool designed to measure the impact 

of malocclusion on the OHRQoL of children aged 

three to five years and their parents/caregivers using 
parental reports.

Methodology

Ethical approval
This study received approval from the Human 

Research Ethics Committee of the Federal University 

of Vales do Jequitinhonha and Mucuri (UFVJM), 

protocol 181/10.

Item generation
This initial phase aimed to generate potential items 

that will constitute the new assessment tool. Thus, 

thirty-six previously used items were analysed and 

modified by a team of four researchers with experience 
in paediatric dentistry and orthodontics. The selected 

items were identified from OHRQoL assessment 

tools that had been already adapted and validated 

for use on Brazilian children.1,2,4,5,6,7,14,15,16,17,18,19,20 The 

team of researchers identified 22 items to be further 
analyzed in the item reduction phase. As many of 

the items on the questionnaire addressed the same 

issues, some of the items identified as relevant during 
the analysis either coincided or were very similar to 

each other. The researchers determined by consensus 

whether to maintain or remove items. In some cases, 

the items were rewritten. The items addressed the 

entire life of the child rather than limiting the scope 

to the previous three months. This was done due to 

the age of the target population (three to five years) 
and difficulties on the part of caregivers  about the 
certification of precisely when a child experienced 
a problem, as demonstrated in a previous study.1

Item reduction
Fifteen oral healthcare professionals with 

experience in clinical-epidemiological studies in 

the fields of paediatric dentistry and orthodontics, 
mothers of children aged 3–5 years that had 

malocclusion (n = 15) and mothers of children that 

had no malocclusion (n = 15) participated in the item 

reduction phase. None of the children included in 

this stage of the study had experienced toothache 

due to dental caries or had suffered a TDI. Although 

larger samples have been used in previous studies,18 

the smaller number of participants used herein 

allowed an in-depth discussion of the items with 

the participants.13 The set of 22 items was presented 

to the group of dental professionals and mothers, 

who indicated their opinions about the relevance 

of each item using a visual analogue scale (VAS) 

ranging from zero (no relevance) to 10 (highly 

relevant) points. At the end of this process, a trained 

researcher asked each participant about difficulties 
in understanding the questions. Using the domains 

identified in previous studies1,19 as a guide, the 

22 items included two general questions as well as 

20 questions distributed among six domains and 

divided into two sections. The Child Impact section 

comprised four domains: oral symptoms (3 items), 

functional limitations (6 items), psychological 

impact (3 items) and social interaction/self-image 

(4 items). The Family Impact section comprised two 

domains: parental distress (2 items) and family 

function (2 items).

The total VAS score (0 to 10), mean score and 

standard deviation were calculated for each of the 

22 items. For standardization purposes, the total score 

of each item was subtracted from the corresponding 

mean score and divided by its standard deviation. 

Each item was then classified in decreasing order 
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of importance based on the standardized scores. 

Items with a low standardized score (< 2 points) 

were not considered relevant to the evaluation of the 

impact of malocclusion on the OHRQoL of preschool 

children and were therefore excluded (12 items). 

Based on this decision, in the Child Impact section 

items related to pain, gingival bleeding and mouth 

sores (oral symptoms), those related to difficulty 
drinking with a straw, sleeping, oral hygiene and 

mouth breathing (functional limitations), those related 

to being concerned that one’s physical appearance 

was not as good as that of others (psychological 

impact) and those related to avoiding activities, such 

as playing and going to preschool/day care (social 

interaction/self-image), were excluded.

Some items were ranked differently between the 

groups of dental professionals and mothers. Such 

items on the Child Impact section were related to 

mouth breathing and gingival bleeding, which 

were not considered relevant to the evaluation of the 

impact of malocclusion on OHRQoL by consensus of 

the researchers. On the Family Impact section, items 

related to feelings of parental guilt and the need to 

miss work also had the same discrepancy in the 

ranking. Thus, the consensus of the researchers was 

to unite the two items addressing parental distress, 

with the following question remaining in the final 
version: “Have you or another member of your 

family ever felt upset or guilty due to bite problems 

or the positioning of the teeth of your child?” As 

no statistically significant difference were found 
between the groups about the other three items 

(mouth breathing, gingival bleeding or missing work) 

(Mann-Whitney U-test, p > 0.05), the researchers 

decided to exclude these items.

Pre-test
T he  f i n a l  ve r s ion  o f  t he  M I S -EC wa s 

self-administrated to 40 mothers of preschool children 

randomly selected at a day care centre to evaluate 

the ease of interpretation, problems  related to the 

comprehension of the items and the efficacy of 

the self-administration of the questionnaire. As 

mothers reported no difficulties in interpreting or 
understanding the scale, no further changes were 

deemed necessary.

Scores and analysis of MIS-EC for 
evaluation of validity and reliability

The final version of the MIS-EC comprised 8 items: 
six questions on the Child Impact section and two 

on the Family Impact section (Figure 1). Besides that, 

two general questions were constructed, however, 

these questions are not part of the MIS-EC. The 

Child Impact section was divided into three domains 

(functional limitations, psychological impact and 

social interaction/self-image) and the Family Impact 

section was divided into two domains (parental 

distress and financial impact). The following were 
the general questions:

a. How would you evaluate the health of your 

child’s teeth, mouth, lips and jaws (bones of the 

oral cavity)? (very good = 0, good = 1, fair = 2, 

poor = 3, very poor = 4 and I don’t know = score 

not attributed);

b. Does the condition of your child’s teeth, 

mouth, lips and jaws compromise his/her 

general wellbeing? (never = 0, hardly ever = 1, 

sometimes = 2, often = 3, very often = 4 and I 

don’t know = score not attributed).

For the eight questions, the response options 

were never = 0, hardly ever = 1, sometimes = 2, 

often = 3, very often = 4 and I don’t know = score not 

attributed. The total score of these eight questions 

was determined by the sum of the item scores 

(range: 0 to 32), with the “I don’t know” responses 

considered missing data. Questionnaires with 

two or more missing or “I don’t know” responses 

were excluded from the analysis. The score on 

the Child Impact and Family Impact section 

therefore ranged from 0 to 24 points and 0 to 

8 points, respectively. The MIS-EC was developed 

in Brazilian Portuguese language.

Validity and reliability

Subjects and study design
The validation of the MIS-EC was conducted 

with a sample composed of preschool children aged 

3–5 years and their parents/caregivers selected from 

public day care centres in the city of Diamantina, 

Brazil. The sample size was estimated based on 

the data from a pilot study. The parameters used 
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for the calculation were a 95% confidence interval 
(CI), 80% statistical power, a standard deviation of 
3.2 and minimum difference of 1 point in the MIS-EC 

score detected between groups with and without 

malocclusion for a two-tailed hypothesis. Thus, a 

minimum of 161 participants was needed for each 

group, to which 60 children per group were added 

to compensate for possible dropouts (total sample: 

442 children).

To participate in the study, parents/caregivers 

needed to be fluent in Brazilian Portuguese. The 

exclusion criteria were the presence of erupted 

permanent teeth, toothache due to dental caries or 

TDI in the month prior to the clinical examination 

and a past history of orthodontic appliance use or 

orthodontic treatment during the data collection period.

From the initial 442 participants, twenty children 

were excluded for having a permanent first molar, 

18 were excluded due to toothache in the previous 

month and eight were excluded due to having 

experienced TDI in the previous month. Moreover, 

15 children were excluded at the end of the analysis 

due to incomplete information on the questionnaire 

(n = 11) or questionnaires with two or more “I don’t 

know” responses (n = 4).

Data collection
The data were determined through a clinical 

oral examination of the children and questionnaires 

filled out by the parents/caregivers. Besides the 

MIS-EC, parents/caregivers answered a questionnaire 

addressing socio-demographic information. In 

family structure, nuclear family was constituted by 

father, mother and child/children living together 

and non-nuclear when they were not living in the 

same house.

Figure 1. The Malocclusion Impact Scale for Early Childhood (MIS-EC) in Brazilian Portuguese language.
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The field team consisted of two paediatric dentists 
and two annotators. One examiner was in charge of 

examining for dental caries and TDI and the other 

was in charge of determining the occurrence of 

malocclusion. The examiners had undergone both 

theoretical and practical exercises for the diagnosis 

of these oral conditions. Weighted (dental caries) and 

simple (malocclusion and TDI) Kappa coefficients were 
calculated for the determination of inter-examiner 

and intra-examiner agreement. Kappa values were 

higher than 0.8 for all oral conditions evaluated.

Dental caries and TDI were evaluated as possible 

confounding variables. The criteria of the World Health 

Organization (WHO)21 were used for the evaluation 

of decayed, missing and filled teeth (dmft index). The 
dmft was dichotomised as caries free (dmft = 0) and 

with caries (dmft ≥ 1). TDI was determined using the 
criteria established by Andreasen and Lovschall22 

and dichotomized as the absence or presence of at 

least one type of trauma.

Malocclusion was classified based on standardized 
previously published criteria23 for anterior open bite, 

defined as the absence of vertical overlap of the 

mandibular incisors, incisor overjet, measured as 

the distance between the palatal surfaces of the 

most projected maxillary incisor and corresponding 

mandibular incisor and subsequently classified as 
normal (≤ 3 mm) or increased (> 3 mm), anterior 

crossbite, maxillary anterior teeth occluding lingually 

to mandibular anterior teeth and posterior crossbite, 

maxillary molars occluding lingually to mandibular 

molars. The measurement was performed with the 

teeth in centric occlusion and the periodontal probe 

positioned parallel to occlusal plane. The children were 

categorized as having a malocclusion or not based 

on the presence of at least one of these conditions.

Data analysis
Data analysis was performed using the Statistical 

Package for Social Sciences (SPSS for Windows, 

version 20.0, SPSS Inc. Chicago, IL, USA). Descriptive 

analysis (Mean, standard deviations, score range, and 

percentage of patients with the lowest (floor effect) 
and highest theoretical scores (ceiling effect) were 

calculated in order to examine the scores’ distribution 

of the MIS-EC) was performed for the independent 

variables as well as the mean total MIS-EC and 

subscale scores. The Kolmogorov-Smirnov test was 

used to evaluate the normality of the distribution of 

the quantitative variables.

Convergent validity was evaluated through the 

calculation of Spearman’s correlation coefficients: 
a) among the scores of the Child Impact section, 

Family Impact section and two general questions of 

the scale; b) among the scores of the Child Impact 

section, Family Impact section and total MIS-EC score. 

Values of 0.00 to 0.20 would indicate poor correlation; 

values from 0.21 to 0.40 would indicate fair correlation; 

values from 0.41 to 0.60 would indicate moderate 

correlation; values from 0.61 to 0.80 would indicate 

good correlation and values from 0.81 to 1.00, would 

indicate excellent correlation.24

Internal consistency was evaluated for the overall 

sample (n = 381). Values of Cronbach’s alpha 0.70 or 

higher would be acceptable.25 Test-retest reliability was 

evaluated using the intraclass correlation coefficient 
(ICC) through the administration of the MIS-EC on 

two separate occasions with a two-week interval 

between administrations to a convenience sample 

of mothers of preschool children recruited at the 

same day care centres (n = 40). ICC values lower 

than 0.40 would indicate inferior; 0.41 to 0.60 would 

indicate moderate, values of 0.61 to 0.80 would indicate 

good and higher than 0.80 excellent repeatability.26,27

To evaluate discriminant validity, differences in the 

mean scores of the total MIS-EC and sections (Child 

and Family) between children with malocclusion and 

those without malocclusion were determined using 

the Mann-Whitney U-test.

The flow chart summarizes the process of 

development and validation of the MIS-EC (Figure 2).

Results

Overview of MIS-EC
The validity and reliability of the MIS-EC were 

evaluated using a sample of 381 children and their 

parents/caregivers, giving a response rate of 86.2% 
from the original approached sample. Mothers 

accounted for 87.0% of the caregivers who answered 
the questionnaires. Table 1 displays the absolute 

and relative values for the socio-demographic and 
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clinical oral variables. Mean age of the children was 

4.34 years (SD = 0.76). Thirty-six children exhibited 

more than one type of malocclusion. Dental caries 

and dental trauma were present in 47.0% and 23.4% 
of the children, respectively.

Table 2 displays the mean, central tendency and 

variability measures for the overall MIS-EC as well 

as the different sections and domains. The majority 

of caregivers (59.2%) rated their child’s oral health 
as good or very good and 62.9% reported that their 
child’s oral health never exerted a negative impact 

on his/her overall wellbeing [floor effect (lowest 
possible score of 0)]. In relation to the total MIS-EC 

score, 42.0% of the parents/caregivers reported 
some impact on the OHRQoL (MIS-EC ≥ 1), with 
a greater frequency of impact on the Child Impact 

section (38.1%) than on the Family Impact section 
(31.0%). The ceiling effect was observed for the 
Family Impact section (score of 8), but not for the 

Child Impact section (i.e., score of 24). The floor 
effect was 55.7% and ceiling effect was 0% for the 
total score. The items with the greatest frequency 

Figure 2. Flow chart describing the process of development 
and validation of the Malocclusion Impact Scale for Early 
Childhood (MIS-EC).

Development
 stage

Pre-test

Test stage

Generation of items

Item reduction

Initial set of 22 items

Professionals

Parents/caregivers

22 items 10 items MIS-EC

MIS-EC n = 40

n = 15

n = 30

Validity

Reliablity

Internal consistency

Test-retest

n = 381

n = 40

Professionals

Discriminant

n = 381

Table 1. Descriptive analysis of socio-demographic and 
clinical oral variables of preschool children (n = 381).

Variables n (%)

Socio-demographic variables

Sex

Male 189 (49.6)

Female 192 (50.4)

Age (years)

3 67 (17.6)

4 116 (30.4)

5 198 (52.0)

Mother’s schooling (years)

< 5 years 52 (13.6)

5–8 89 (23.4)

9–11 177 (46.5)

> 11 63 (16.5)

Family structure

Nuclear 247 (64.8)

Non-nuclear 134 (35.2)

Monthly household income

< 1 minimum salary 96 (25.2)

1–2 times minimum salary 185 (48.6)

> 2 times minimum salary 100 (26.2)

Clinical oral conditions

Malocclusion

Absent 217 (57.0)

Present 164 (43.0)

Anterior open bite

Absent 341 (89.5)

Present 40 (10.5)

Incisor overjet > 3 mm

Absent 321 (84.3)

Present 60 (15.7)

Anterior crossbite

Absent 315 (82.7)

Present 66 (17.3)

Posterior crossbite

Absent 347 (91.1)

Present 34 (8.9)

Dental caries

Absent 202 (53.0)

Present 179 (47.0)

Dental trauma

Absent 292 (76.6)

Present 89 (23.4)
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of impact were “eating or biting certain foods” (32.7%), 
“been upset or felt guilty” (30.0%) and “avoided speaking 

or “had difficulty pronouncing words” (25.2%). The 
following items received the most “I don’t know” 

responses: “Does the condition of your child’s teeth 

or mouth compromise his/her general wellbeing?” and 

“Has your child even been teased or called names by 

other children because of bite problems or the positioning 

of his/her teeth?”, for which the response rate was 

3.8% and 3.4%, respectively.

Validity and reliability
Convergent validity was confirmed. The MIS-EC 

scores were significantly correlated (p < 0.001) 

with the overall oral health and general wellbeing 

measures. Cronbach’s alpha coefficients were 

determined for the evaluation of the internal 

consistency of the MIS-EC items and sections 

and ICCs were calculated for test-test reliability 

(Table 3). The evaluation of discriminant validity 

demonstrated that children with malocclusion had 

higher total MIS-EC scores (Table 4), indicating 

a greater negative impact on the OHRQoL in 

comparison to children without malocclusion.

Discussion

The present study described the development 

and validation process of the MIS-EC for the 

evaluation of the impact of malocclusion on 

the OHRQoL of preschool children and their 

parents/caregivers. The MIS-EC is an eight-item 

Table 2. Mean, standard deviation (SD), median and range of MIS-EC scores (n = 381).

MIS-EC Mean (SD) Median Range

Total MIS-EC score (0–32) 2.72 (4.51) 0.00 0–28

Child Impact section (0–24) 2.20 (3.67) 0.00 0–20

Function (0–08) 1.20 (1.90) 0.00 0–08

Psychological (0–04) 0.27 (0.81) 0.00 0–04

Social interaction/Self-image (0–12) 0.72 (1.71) 0.00 0–10

Family Impact section (0–08) 0.84 (1.45) 0.00 0–08

Parental distress (0–04) 0.67 (1.16) 0.00 0–04

Family function (0–04) 0.16 (0.54) 0.00 0–04

Table 3. Internal consistency and convergent validity of MIS-EC.

Variables Total MIS-EC score Child impact section Family impact section

Number of items 8 6 2

Cronbach’s alpha 0.87 0.79 0.53

ICC 0.94 0.69 0.97

Spearman’s r

Overall oral health 0.33* 0.39* 0.20*

General wellbeing 0.59* 0.64* 0.41*

*Statistical significance (p < 0.001); ICC: Intraclass correlation coefficient

Table 4. Discriminant validity of MIS-EC.

Variables
Total MIS-EC Child impact section Family impact section

Mean (SD) Median (25th–75th) Mean (SD) Median (25th–75th) Mean (SD) Median (25th–75th)

Malocclusion

Absent 1.72 (4.01)  0.00 (0.00–2.00) 1.65 (3.37)  0.00 (0.00–2.00) 0.52 (1.15)  0.00 (0.00–0.00)

Present 4.02 (4.81) 2.00*a (0.00–4.00) 2.59 (3.88)  1.00*a (0.00–2.00) 1.06 (1.62) 0.00*a (0.0.00–2.00)

Mann-Whitney U-test; ap < 0.001
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scale divided between the Child (six items) and 

Family (two items) Impact sections, in addition to 

two general questions. To the best of our knowledge, 

this is the first study to develop a measure for the 

specific assessment of the impact of malocclusion 

on OHRQoL among preschool children and their 

parents/caregivers.

In this context, previous studies offer divergent 

findings about the impact of malocclusion on the 
OHRQoL of preschool children and suggest that 

no existing assessment tools are sensitive enough 

to detect such impact.5,28,29,30 Some studies have 

associated the specificity of an assessment tool 

with its sensitivity to detect of the impact of specific 
clinical conditions, whereas generic assessment tools 

tend to not exhibit a significant association between 
these aspects.31 This underscores the importance of 

designing a specific assessment tool that evaluates the 
impact of malocclusion on the OHRQoL of preschool 

children, such as the MIS-EC, which proved to be 

sensitive in this respect.

Overall oral health and general wellbeing measures 

were used to evaluate the convergent validity of the 

MIS-EC. These measures are commonly employed as 

subjective indicators, as they are highly correlated with 

clinically determined oral health status.19 Statistical 

significance was found for all variables and the 

correlations ranged from weak to substantial. These 

coefficients were higher than those reported in the 
convergent validation process for the Early Childhood 

Oral Health Impact Scale (ECOHIS).1

Cronbach’s alpha coefficient was 0.79 and 0.53 for 
the Child and Family Impact sections, respectively. 

The lower degree of internal consistency for the 

Family Impact section may be explained by the 

fact that this section only contained two items. 

Statistically, alpha coefficients tend to be higher 
for assessment tools that have a larger number of 

items.15 The ICC demonstrated a good degree of 

concordance in the test-retest results for the scores 

of the total MIS-EC and different sections. The 

evidence that supports the discriminant validity 

of the MIS-EC stems from the finding that children 
with malocclusion had higher scores than those 

without malocclusion, indicating greater negative 

impact on the OHRQoL.

Fai lure to perceive malocclusion in the 

primary dentition is often due to the fact that 

parents/caregivers are unaware of the aesthetic, 

psychological and financial consequences.32 

Furthermore, there is a longstanding belief that 

dental health is separate from general health and 

should only be addressed when there is an evident 

problem. As children with malocclusion do not 

experience pain, parents/caregivers do not perceive 

a problem or seek treatment, but such problems 

could be avoided and parents/caregivers should be 

made aware of the importance of the prevention and 

treatment of malocclusion. As the perception of an 

adverse health condition and its impact on quality of 

life are associated with seeking dental treatment,31 

future studies involving outpatient samples from 

dental clinics may find higher prevalence rates and 
MIS-EC scores than those reported in the present 

investigation. Besides that, the use of a proxy may 

introduce some information bias, although studies 

have demonstrated that proxies are an effective 

approach to obtain responses when studying very 

young children.33

Ramos-Jorge et al.11 evaluated the association 

between different types of malocclusion and the 

OHRQoL of preschool children using the ECOHIS. 

The authors found a significant association between 
anterior open bite and a negative impact on the 

OHRQoL, but not between increased overjet. One must 

bear in mind that while the ECOHIS has been validated 

to assess the impact of general oral health problems, 

it was not specifically developed to measure the 

impact of different types of malocclusion on OHRQoL. 

Thus, it is possible that this scale is not capable of 

detecting the influence of specific malocclusion traits 
on the OHRQoL of preschool children and their 

parents/caregivers.

Clinical and socio-demographic factors were 

considered potential confounding variables and 

were included in the adjusted analysis. Previous 

studies have been demonstrated that dental caries 

experience5,34,35 and TDI35 may exert a negative impact 

on the OHRQoL of preschool children. Moreover, 

Locker36 suggests that the relationship between 

oral health and quality of life outcomes is mediated 

by personal and environmental variables, which 
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underscores the importance of including these 

variables in the data analysis.

Another issue is that the MIS-EC was designed 

to evaluate the OHRQoL of preschool children 

since birth (entire life rather than a short period 

of life). While this is generally advantageous, there 

are two limitations when assessing one’s entire 

life: the period of assessment is different from 

child to child due to differences in age and some 

parents can become confused about whether they 

should include impacts in different periods of 

life.37 To minimise this limitation, the interviewers 

were trained to explain that the child’s entire 

life should be taken into consideration when the 

parents/caregivers answered the questions and 

all adverse oral conditions were to be reported 

during the interview.

In relation to the sample size (n = 381), sampling 

in assessment tool validation tests can be established 

based on the needs of the validation process 

and does not necessarily require a probabilistic 

sample. Some studies have suggested a number 

of 10 individuals that should be surveyed for 

each questionnaire item.38 However, studies with 

representative samples and well-established 

sampling parameters should be conducted to 

obtain more reliable results. The majority (87%) 

of the respondents were mothers. Thus, further 

studies should test the MIS-EC agreement on a 

subsample of mothers and fathers.

Although the present investigation offers evidence 

about the convergent validity, discriminant validity, 

internal consistency and test-retest reliability of 

the MIS-EC, the findings should be interpreted as 
preliminary, as the findings are restricted to the 

specific population studied. Furthermore, selection 
and information biases may have occurred. Further 

studies should evaluate the responsiveness of the 

MIS-EC in different samples and validated adaptations 

done in other languages.

Conclusion

The MIS-EC is reliable and sensitive for the 

evaluation of the impact of malocclusion on the 

OHRQoL of preschool children.
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