
As early as 1948, the WHO promoted the idea that

‘health is more than the absence of disease’ (1), and

more recently the WHO Quality of Life Group

further acknowledged that subjective aspects of

health are dependent on ‘an individual’s’ percep-

tion of their position in the context of the culture

and value systems in which they live and in

relation to their goals, expectations, standards

and concerns’ (2). Multiple measures of oral

health-related quality of life (OHRQoL) (3–6) have

been developed and standardized for use in adult

populations in recent years. The measures have

been consistent with the WHO orientation in that

oral health has been conceptualized broadly as a

construct that also included general well-being,

and the ability to eat, speak, and socialize with

confidence (7). While oral signs and symptoms are

a necessary part of the conceptualization of oral

health, they are not sufficient.

Recently, efforts have been made to develop a

measure of OHRQoL that would be appropriate for

use with children (8–11). Such measures required
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Abstract – Objective: The Child Oral Health Impact Profile (COHIP) was
designed to assess oral-facial well-being in school-age children as reported by the
child and via proxy report from a caregiver. This article describes the
development of the COHIP using a multi-staged impact approach recommended
by Guyatt et al. (Quality of life and pharmacoeconomics in clinical trials.
Philadelphia, PA: Lippincott-Raven; 1996. p. 41). Methods: There were multiple
phases to the development of the questionnaire: (i) initial pool of items developed
from the literature and expert review; (ii) face validity of items; (iii) impact
evaluation of the initial item pool; (iv) development of positive items and face
validity of new items; (v) impact evaluation of the revised questionnaire and
(vi) factor analysis and final revision of the questionnaire. Factor analysis was
completed on the final questionnaire using data from the impact evaluation in
order to evaluate whether the COHIP measured independent conceptual
domains. Results: Factor analysis identified five domains: oral health,
functional well-being, social ⁄ emotional well-being, school environment and self-
image. Readability was calculated using the Flesch-Kinkaid readability score that
was finalized at a 3.5 grade reading level. Finally, two response sets, and a revised
format (e.g., including pictures, increasing font size, and shading every other
item) were implemented to decrease respondent fatigue and increase accuracy of
participant responses. Conclusions: The final questionnaire consisted of 34 items
and five conceptually distinct subscales: oral health, functional well-being,
social ⁄ emotional well-being, school environment and self-image. Subsequent
papers present the validity and reliability of the COHIP.
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attention to developmental issues such as abstract

thinking and readability (12–15), as well as to goals

set by the WHO definition of health. In addition,

recent thinking in the QoL literature has indicated

that both positive and negative perceptions of

health and health outcomes should be measured

(16, 17). Several current measures of adult

OHRQoL measures have now included positive

aspects of health (4–6), recognizing the importance

of oral health to positive well-being and not solely

to the negative impacts. The authors of the widely-

used Child Health Questionnaire (18) have empha-

sized that the underlying conceptual framework of

children’s health-related QoL must include abilities

as well as disabilities to provide a valid measure of

well-being.

We sought to develop a valid and reliable

instrument that could distinguish among a broad

range of children with different clinical conditions

and between children with the same clinical con-

dition of different levels of severity. We developed

our questionnaire for children aged 8–15 and their

caregivers. There is much debate about develop-

mental issues related to childhood and adolescence

in terms of answering questions about health and

well-being. By including such a broad age range we

were trying to create an instrument that would be

accessible to as many children as possible. We also

believed that development phases would deter-

mine whether children in this age range could

respond to the questions appropriately. Finally, we

sought to develop a measure that was compre-

hensible and inclusive yet short and capable of self-

administration. Our intention was to produce a

measure that could be used in clinical practice and

research.

Questionnaire development incorporated a

multistage process: literature review, item genera-

tion, face and content validity testing, item-impact

analyses, and consideration of theoretical issues

used to nominate items for inclusion and elimin-

ation.

These processes in questionnaire development

were grounded in the methodological framework

for assessing health indices proposed by Christie,

Guyatt and others (13, 19, 20). According to this

framework, a discriminative instrument should be

able to distinguish among people who differ in

their QoL as it relates to their underlying disease or

condition. Therefore, a discriminative instrument

should not contain questions to which all respond-

ents with the disease would respond in a like

manner (e.g., items to which virtually all or none of

the respondents answer similarly should be dele-

ted). Idiosyncratic items on which people with a

low functional status perform well or on which

people with a high functional status perform

poorly should be excluded. Any items that are

strongly influenced by factors other than the

disease of interest should also be excluded. A

discriminative instrument should also have high

internal consistency (i.e., the items are related to

each other and measure the same thing). One

should measure the frequency with which an item

was endorsed and the participants’ numerical

rating of how ‘important’ it was when it occurred

(item relevance). Evaluative scales should retain

items that occur relatively frequently as well as

those that are subject to change as a result of

treatment. Given our long-range goal to utilize the

Child Oral Health Impact Profile (COHIP) in

clinical studies, all of the preceding requirements

guided our decision-making in item retention and

reduction.

The purpose of this report was to provide a

review of the protocol and procedures used in the

development of the COHIP. The process consisted

of six phases: (i) development of the initial pool of

items; (ii) initial face validity; (iii) initial item

impact; (iv) revision of items, face validity of the

revised instrument; (v) item impact of the revised

instrument; and (vi) factor analysis to identify

conceptual domains. The reliability and validity

testing phase is presented in a separate report in

this issue. Two questionnaires were developed to

assess children’s OHRQoL: one for children and

one for caregivers.

Materials and methods

Phase 1: Initial item pool
The initial item pool consisted of 54 items that were

developed by Jokovic et al. (8) representing five

theoretical domains: oral symptoms, functional

limitations, emotional well-being, peer interaction

and school. The pool was generated based on the

expertise of Jokovic et al., and their review of the

existing literature on OHRQoL and HRQL instru-

ments (8). After this initial pool was generated,

four sites were identified to recruit volunteers to

assess face validity and item impact in order to

revise, eliminate, or add items to the scale. These

sites were the Pediatric and Orthodontic clinics at

the University of Medicine and Dentistry in New-

ark, NJ, the Pediatric and Orthodontic clinics at
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New York University School of Dentistry, the

Center for Reconstructive Surgery at New York

University Medical Center in NYC, and McGill

University Hospital and the pediatric and ortho-

dontic clinics at McGill University, Montreal, Can-

ada. The procedures for recruiting volunteers and

administering the questionnaires were standard-

ized across sites and were consistent across

all phases of the face validity and item impact

assessment. These procedures are described in the

following section. Results for each phase of scale

development then follow.

Protocol common to four phases of data
collection (face validity 1; item impact 1; face
validity 2; item impact 2)
Prior to subject recruitment, efforts were underta-

ken to sensitize and inform the community at the

research sites regarding the project. These efforts

were important so that the staff, administrators and

patients at the dental clinics were both supportive

and knowledgeable as to the purpose of the project.

Investigators from the sites attended the initial

training session to standardize the protocol, discuss

theoretical issues, and review the existing instru-

ments with the research staff. Sample videotapes

illustrating the interview process were used to train

the research staff. Individuals who administered

the questionnaires viewed the videotapes and were

encouraged to ask questions about the interview

process and content of the questionnaires. The

investigators at each site observed the interviewers

during interview practice sessions. Interviewers

repeated practice sessions under supervision until

trainers were satisfied that interviewers with the

administration and recording of the questionnaires.

Training and standardization took place prior to

each stage of participant recruitment. Meetings

with the directors and staff at the project sites as

well as debriefings regarding the findings were

accomplished throughout the questionnaire devel-

opment period.

The target sample in each of the following phases

included convenience samples of male and female

children. Inclusion criteria were: (i) being between

the ages of 8 and 15; (ii) seeking pediatric dental,

orthodontic treatment, or craniofacial care at the

four locations. Individuals scheduled for appoint-

ments were identified, whenever possible, in

advance as being in the correct age range for the

study. Children were excluded if they were

enrolled in a special class for mental disabilities,

had a mental disorder or mental retardation, or did

not read English or Spanish, if recruited in the

USA, or English or French if recruited in Canada.

Children with craniofacial anomalies who were

scheduled for surgery within a 2-week period were

excluded. Children in the orthodontic clinics who

had previously been banded with orthodontic

braces or appliances were also excluded.

During each phase, research staff approached

individuals to request participation in the project.

Caregivers and children were given information

sheets that described the study and consent and

assent were secured, in accordance with IRB

regulations at the various sites. During phases 2,

3, 4, and 5 of questionnaire development detailed

in this report, data were collected from children

and their parents ⁄ caregivers using face-to-face

interviews at the Pediatric and Orthodontic clinics

at the University of Medicine and Dentistry in

Newark, NJ, the Pediatric and Orthodontic clinics

at New York University School of Dentistry, the

Center for Reconstructive Surgery at New York

University Medical Center in NYC, and McGill

University Hospital and the pediatric and ortho-

dontic clinics at McGill University, Montreal,

Canada. Participants received a monetary incentive

for their time and effort.

All research materials were translated by experi-

enced translators into French and Spanish, thereby

ensuring potential participation in the study by the

majority of language groups at the three locations

in North America. Careful attention was given to

the readability and clarity of the items. Because of

nuances in language, the inclusion of alternate

words to enhance linguistic clarity was deemed

important by the researchers. Linguistic equival-

ence across the various language versions was

achieved by forward and backward translation

procedure and avoidance of jargon, idioms and

metaphors (21). As the research materials changed

over the course of the study, translations were an

ongoing process throughout phases 2 through 5.

For younger children, cue cards were used as an

adjunct to the questionnaire administration during

the initial stages. The cue cards consisted of colored

circles with numbers in ascending order to illus-

trate the hierarchy of response categories being

elicited (e.g., never to always). Further, the Flesch-

Kinkaid readability scores (22) were calculated to

determine grade level of the questionnaire before

validity and reliability testing commenced.

Figure 1 presents an illustration of number of

items developed, added, and deleted for the final

questionnaire of 34 items.
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Phase 2: Face validity of the initial item pool
The purposes of this phase were to: (i) assess the

clarity of the wording of the items in the initial item

pool; and (ii) generate new items from experts at

the data collection sites and from caregivers of

children with oral facial conditions. Items believed

to be confusing, redundant, or concepts that were

overlooked were identified.

Sample

Qualitative interviews were conducted with 10

health professionals and with 144 caregivers of

children seeking dental care in pediatric, ortho-

dontic, and craniofacial clinics in NY and NJ and

Montreal, Canada. During face-to-face interviews,

the participants indicated whether each of the

54 items was clear or unclear. Further, the partic-

ipants were queried at the end of the interviews

regarding concepts or questions that were deemed

missing, irrelevant and ⁄ or confusing. These queries

aimed to identify unclear or redundant items and

to assess professional and respondents’ reactions to

questionnaire format and response usage.

Results of the qualitative interviews

Eight caregivers reported unclear ratings on at

least five items (range 5–12). Eight items had

unclear rating by more than two caregivers. Issues

regarding ‘oral hygiene’ and ‘confidence’ were

mentioned as areas related to oral health and QoL

that were overlooked in the questions. Numerous

items were reworded to add clarity to the item

pool. For example ‘ulcers’ was changed to ‘mouth

sores’; ‘pronouncing’ was changed to ‘speaking

clearly’; and use of the word ‘jaw’ was eliminated.

Fifteen items from the child form were dropped

because of lack of clarity and relevance to the

target age group (e.g., prevented from doing

homework; lack of feeling; refusing to speak;

drooling; child’s diet had been unsatisfactory;

difficulty swallowing). The latter two items were

believed to be associated with eating difficulties

and this concept was tapped in another item.

Three new items were also created: e.g., ‘clicking

and popping of the jaw’, ‘difficulty keeping mouth

clean’, and ‘being treated differently by teachers’

were added to the item pool. The professionals

generally rated similar items as inappropriate or

unclear. Several caregivers and professionals also

commented that oral health had positive benefits

for QoL and that this aspect of oral health was

missing from the questionnaire.

At the end of this stage, 42 items were retained in

the item pool representing the initial theoretic

domains proposed by Jokovic: oral symptoms

(12 items), functional well-being (seven items),

emotional well-being (nine items), peer interaction

(nine items), and school (five items), Data from the

qualitative interviews indicated that the positive

aspects of oral health had been overlooked. Based

on these comments and the theoretical importance

of positive aspect of QoL, we decided to add

positive items to the questionnaire which were not

included in the initial item pool. We also decided to

proceed with the impact reduction stage before

adding positive concepts.

Phase 3: Item impact 1
The purpose of the item impact phase was to

measure the prevalence and importance of items

retained and revised from the initial item pool. The

primary rationale was to eliminate items that the

study participants perceived as relatively unim-

portant.

Phase 1.  Initial Item Pool 
54 Items  

Phase 2.  Face Validity 1  
54 to 42 Items  

15 items dropped  
3 items added  

Phase 3.  Item Impact 1  
42 to 51 Items  

8 items dropped  
17 items added  

Phase 4.  Face Validity 2  
51 to 49 Items  

2 items dropped  
0 items added  

Phase 5.  Item Impact 2  
49 Items to 40 

9 items dropped  
0 items added  

Phase 6.  Factor Analysis- 
26 items except OH (10  
items, health (2) and tr 
expect (2) leads to 22 + 2 
 hlth expect +10 OH =34; 
(tr expect not included)   

4 items dropped  
0 items added 

Fig. 1. Phases in the development of the COHIP. OH,
oral health; tr expect, treatment expectations; hlth expect,
health expectations.
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Sample

The study sample completing the item impact

evaluation (IMPACT 1) included 155 children

from NY ⁄ NJ and Montreal. The demographic

characteristics of the study sample included:

mean age 11.8 years (SD = 1.5); females = 55%;

and ethnic representation: white = 48%;

black = 18%; Latino = 20%, Asian = 14%. A full

example of the computation of impact scores is

presented in Table 1. It should be noted that due

to the close proximity between NY and NJ and

that participants from the two states cross state

lines to seek treatment, the two sites were

combined.

At this stage, the questionnaire was administered

to both the child and to the caregiver. Participants

responded to each item by first indicating whether

or not the child had experienced the event in the

past 3 months (all the time = 4, often = 3, some-

times = 2, never = 1). Participants also rated how

important or relevant (e.g., feeling, symptom) the

experience had been (very much = 3, quite a

bit = 2, a little = 1, not at all = 0). This process

yielded frequency of item endorsement (frequency)

and relevance of the experience. The impact of

the experience was computed as the product of

frequency and relevance ratings.

Results of the item impact 1 survey

The rationale to exclude items at this stage was

based on the methodology of Guyatt et al. (20)

and theoretical importance of the items to our

conceptual model of OHRQoL. Items were dele-

ted in the case of extremely high or low

endorsement, low impact, or potential redund-

ancy of highly correlated items. These factors

were considered in the context of the theoretical

importance of an item to the original five

dimensions of QoL derived from the literature.

We used a conservative approach at this stage of

development to retain questionable items and

assess how they performed in subsequent analy-

ses. Poor items could be deleted at a later stage

but if the item was deleted at this stage it would

be difficult to restore the item later. Further, we

also examined whether items differed in impact

scores across clinical groups and whether any

oral facial treatment could possibly make a

difference in the symptom or QoL issue. This

process resulted in eight items being deleted

because of low endorsement and ⁄ or low rele-

vance. Table 1 presents the results of child

impact scores by location and domain.

‘Had any other pain in his ⁄ her mouth or jaws’

was considered redundant with other retained

items; ‘clicking or popping in his ⁄ her mouth’ was

unclear and had low relevance; ‘had difficulty

opening or closing his ⁄ her mouth’ had low

endorsement; and five items had low relevance

and low endorsement (Taken longer to finish a

meal, Avoided eating with other children, Avoided

going out with friends, Been treated differently by

teachers, Avoided talking with other children).

With the elimination of these items, the remaining

item pool consisted of 34 items.

New item development
Based on the theoretical importance of the positive

domains in the health-related QoL literature and

the qualitative comments provided by participants,

we created additional items representing this con-

ceptual domain. These new items were generated

from participant comments elicited during the

interviews from the previous phases. This meth-

odology was consistent with theoretical saturation

in grounded theory (23) and methods reported by

other investigators developing QoL measures (2).

Participant comments suggested that specific

unexplored constructs existed. Such constructs

were largely positive ones: confidence, positive

expectations (satisfaction) about oral care, coping,

empathy, overall health status and adjustment.

Following an extensive review of child health-

related QoL measures, 20 new items were devel-

oped. Other items related to defects of enamel

appearance, dental anxiety, malocclusion and

hygiene were also created. After tabulating the

responses elicited from the interviews, several

discussions and deliberations among the investi-

gative team members ensued. Further, two addi-

tional response sets were considered for inclusion

in the measure.

These new items, questionnaire format (e.g.,

shading, pictures) and response sets were pilot-

tested on a small sample (n = 20) by the investiga-

tors from Montreal and NY ⁄ NJ locations. Based on

the qualitative data and frequency distributions of

the responses from the interviews, 3 of the 20 new

items were deleted largely due to clarity and

relevance. The 17 items retained for the next phase

face validity testing 2 were:

Had discolored teeth or spots (white, yellow or

brown) on your teeth; Been able to keep your teeth

clean; Been able to eat food you want to eat; Been

upset or uncomfortable with being asked questions

about your teeth, mouth, or face; Get sick more
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Table 1. Child impact 1 scores by location and domain

Item

Canada (n = 24) NY ⁄ NJ (n = 131)

%
Endorsea

M
Relevance Impact

%
Endorse

M
Relevance Impact

Oral symptoms
1. Had pain in his ⁄ her teeth ⁄ toothache 54.2 1.1 59.62 53.4 1.35 72.57
2. Had any other pain in his ⁄ her mouth or jawsb 20.8 1.0. 20.8 20.6 1.65 33.99
3. Had clicking or popping in his ⁄ her teethb 37.5 1.25 46.87 25.2 1.4 35.28
4. Been breathing through his ⁄ her mouth or snores 37.5 1.5 56.25 52.7 1.5 79.05
5. Had numbness (lack of feeling) in
or around his ⁄ her lips or mouth

25.0 0 0 13.7 1.78 24.45

6. Sores or sore spots in or around the mouth 37.5 1.5 56.25 42.8 1.54 66.04
7. Had difficulty opening or closing (his ⁄ her) mouthb 16.7 1.0 16.7 10.0 1.62 16.25
8. Had bad breath 58.3 1.0 58.3 57.3 1.71 98.21
9. Had bleeding gums 41.7 1.14 47.62 61.1 1.39 85.17
10. Had food sticking in or between his ⁄ her teeth 79.2 1.43 113.81 78.6 1.465 115.1
12. Had pain or sensitivity in the teeth
with hot or cold thing

50.0 1.66 83.3 57.3 1.64 94.20

14. Had dry mouth or lips 66.7 1.0 66.7 73.3 1.33 97.70
Functional well-being

15. Had trouble biting off or chewing foods
such as apple carrot or firm meat

16.7 1.0 16.7 34.4 1.54 52.97

19. Had difficulty eating foods s ⁄ he would like to eat 12.5 1.33 16.66 29.0 1.67 48.60
24. Had trouble sleeping 12.5 2.0 25 19.1 1.91 36.59
28. Difficulty saying certain words 29.2 1.1 33.34 45.8 1.65 75.98
31. Have people had difficulty understanding
what your child is saying

25.0 1.0 25 38.2 1.5 59.40

34. Had difficulty keeping the teeth clean 37.5 1.57 58.91 51.2 1.56 80.28
43. Taken longer to finish a mealb 20.8 1.33 27.72 27.5 1.7 46.97

Emotional well-being
16. Been unhappy or sad 37.5 1.125 42.18 42.8 1.69 72.41
20. Felt worried or anxious 16.7 1.0 16.7 48.9 1.53 75.15
21. Felt shy or withdrawn 16.7 1.0 16.7 31.3 1.59 49.89
25. Got angry 29.2 1.5 43.8 34.4 1.72 59.16
29. Felt that s ⁄ he looks different 8.3 1.0 8.3 32.8 1.8 60.74
32. Felt that s ⁄ he is not good looking 8.3 1.5 12.45 23.7 2.03 48.15
33. Felt s ⁄ he has less friends than other children 4.2 1.0 4.2 4.6 1.75 8.05
35. Been worried about what other people think
about his ⁄ her teeth or mouth or mouth

8.3 1.0 8.3 33.6 1.67 56.31

44. Fought or argued with other children 12.5 1.33 16.66 11.5 1.7 20.34
Peer interaction

18. Avoided eating with other
children (at school or parties)b

4.2 0 0 4.6 1.33 6.13

23. Avoided smiling or laughing with other children 12.5 1.0 12.5 23.7 1.5 35.55
27. Been teased, bullied or called names by other children 8.3 1.0 8.3 19.1 2.33 44.56
30. Been treated differently or left out by other children 12.5 1.0 12.5 9.2 2.2 20.24
36. Avoided going out with friendsb 4.2 0 0 6.9 2 13.8
38. Avoided meeting new people 12.5 1.0 12.5 5.3 1.8 9.54
40. Been asked questions by others about... 45.8 1.0 45.8 53.4 1.63 87.09
41. Avoided taking part in activities
like sports, clubs, drama,
school trips, playing a musical instrumentb

12.5 1.0 12.5 9.9 1.625 16.08

42. Avoided talking with other childrenb 12.5 1.33 16.66 9.9 1.5 15.39
School

17. Missed school for any reason because
of his ⁄ her teeth or mouth

33.3 1.0 33.3 38.9 1.73 67.41

22. Had difficulty paying attention in school 8.3 1.0 8.3 13.0 1.85 24.14
26. Did not want to speak ⁄ read out loud in class 20.8 1.0 20.8 20.6 1.7 35.02
37. Not wanted to go to school 16.7 1.5 25.05 9.2 1.87 17.2
39. Been treated differently by teachersb 16.7 1.33 22.26 3.8 2.0 7.6

aIndicates percentage of subjects with frequency ratings from ‘all the time’ to ‘sometimes’.
bIndicates that the item was deleted.

13

Development of the COHIP



than most children; Felt happy; Felt that you were

attractive (good looking); Had crooked teeth or

spaces between my teeth; I have healthy teeth;

When I am older, I believe (think) that I will have

good teeth; I am happy with my smile; I will feel

better about myself when my dental treatment is

completed; Been confident in social situations;

When I am older, I believe (think) that I will have

good health; I am nervous (anxious) about the

treatment that I need for my teeth, mouth, or face;

Feel good about myself; and More sensitive to

other people’s feelings than other children my age.

The frequency distribution response set (‘never’

to ‘always’) was ranked highest for some of the

retained items (e.g., had discolored teeth, able to

keep teeth clean, able to eat food you want to eat,

been confident in social situations, felt happy, been

comfortable being asked questions about your

teeth mouth or face, sensitivity toward others;

and felt you were good looking). The response set,

‘strongly agree to strongly disagree’, was ranked

highest for the other items (e.g., I have healthy

teeth, look forward to dental treatment, when I am

older, I will be a healthy person, pleased with my

smile, anxious about dental care, and life will be

better for me when my dental treatment is com-

pleted). Therefore, two response sets were retained.

Phase 4: Face validity 2

Sample

The second face validity testing included 50 chil-

dren (22 from Montreal and 28 from NY ⁄ NJ) and 55

caregivers (29 from Montreal and 26 from NY ⁄ NJ).

Several of the items retained were unchanged: Had

discolored teeth or spots (white, yellow or brown)

on your teeth; Been able to eat food you want to eat;

Felt that you were attractive (good looking); I am

nervous (anxious) about the treatment that I need

for my teeth, mouth, or face; When I am older, I

believe (think) that I will have good health; and

When I am older, I believe (think) that I will have

good teeth. Five items were considered ‘important’

but required rewording to improve clarity. These

items were: Been confident in social situations with

other people my age; Had crooked teeth or spaces

between my teeth; I have good teeth; Been sensitive

to or cared more about other people’s feelings; and

I will feel better about myself when my dental

treatment is completed. Two Items were deleted:

Get sick more than most children; and Felt happy.

Each of the deleted items had unclear ratings by at

least 10 of the children and caregivers from the two

locations and the majority of the children and

caregivers rated the items as ‘not at all’ relevant.

This face validity phase started with 51 items, 34

items from the initial item impact and 17 new

positive items. Two items were deleted, thus, 49

items were used in the item impact 2 survey.

Phase 5: Item impact stage 2
This phase included the testing of prevalence,

relevance, and impact of 49 items retained from

preceding stages (face 1, item impact 1, and face 2).

Sample

The sample for the item impact 2 study consisted of

50 children from Montreal and 128 children recrui-

ted from New York and New Jersey. In the New

York ⁄ New Jersey sample, the ethnic distribution

included 57% White, 16% Black, 20% Latino, and

7%Asian. The children averaged 12.1 years

(SD = 1.4) and 51% (n = 65) were female. The

ethnic distribution in the Montreal sample inclu-

ded 76% White, 9% Black, 4% Latino, 4% Asian,

and 7% other. The children averaged 12.2 years

(SD = 1.4) and 54% (n = 27) were female. The

results from Impact 2 are presented in Table 2.

The endorsement scores indicated how often the

item was experienced and relevance was rated on a

4-point scale from ‘very much’ to ‘not at all’.

Impact scores were similar at the two locations and

were in agreement in terms of item deletion (see

below). Impact scores ranged from a low of 15.04 to

a high of 271.05.

As illustrated in Table 2, nine items were

deleted because of low impact scores. The items

were: Had numbness (lack of feeling) in your lips

or mouth; Had food sticking in roof ⁄ top of your

mouth; Been treated differently or left out by

other children; Had less friends than other chil-

dren; Avoided meeting new people; Been asked

questions by others about….; Avoided taking part

in activities like sports, clubs, drama, school trips,

playing a musical instrument; Fought or argued

with other children. The item, Been sensitive to or

cared more about other people’s feelings, was

viewed by the majority of the craniofacial chil-

dren ⁄ caregivers as clear and relevant but was

rated unclear by the children in the pediatric

group and their caregivers. The item was retained

for craniofacial studies only but was deleted from

the COHIP questionnaire. Despite the lower

impact item scores relative to the school domain,

they were retained as they were believed to be

theoretically relevant.
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Table 2. Results from child item impact 2 testing by location and domain

Item

Canada (n = 50) NY ⁄ NJ (n = 128)

%
Endorsea

M
Relevance Impact

%
Endorse1

M
Relevance Impact

Oral symptoms
1. Had pain in your teeth ⁄ toothache 54.8 1.5 82.2 53.2 1.82 96.82
4. Been breathing through your mouth or snoring 64.5 1.4 90.3 58.2 1.53 89.05

50. Had discolored teeth or spots (white,
yellow or brown) on your teeth

93.6 2 187.2 92.4 1.8 166.32

58. Had crooked teeth or spaces between my teeth 72.6 1.95 141.57 39.2 2.13 83.5
5. Had numbness (lack of feeling) in your lips or mouthb 9.7 1.55 15.04 13.9 1.75 24.33
6. Had sores or sore spots (ulcer, abscess)

in or around your mouth
35.5 1.76 62.48 30.4 1.51 45.90

8. Had bad breath 82.3 1.58 130.03 62 1.97 122.14
9. Had bleeding gums 51.6 1.75 90.3 49.4 2.02 99.79

10. Had food sticking in or between your teeth 77.4 1.66 128.48 73.4 1.7 124.78
11. Had food sticking in roof ⁄ top of your mouthb 33.9 1.76 59.66 35.4 1.45 51.33
12. Had pain or sensitivity in your teeth with

hot or cold things
51.6 1.8 92.88 43 1.73 74.39

14. Had dry mouth or lips 50 1.5 75 62 1.6 99.2
Functional well-being

15. Had trouble biting off or chewing foods such
as apple carrot or firm meat

35.5 1.5 53.25 34.2 1.85 63.27

19. Had difficulty eating foods you would like to eat 35.5 1.5 53.25 27.9 2.22 61.94
51. Been able to keep your teeth clean 88.7 1.76 156.11 96.2 2.56 246.27
24. Had trouble sleeping 25.8 1.71 44.12 20.3 2.18 44.25
28. Had difficulty saying certain words 48.4 1.78 86.15 25.3 1.91 48.32
52. Been able to eat food you want to eat 82.5 1.94 160.05 96.2 2.33 224.15
31. Have people had difficulty understanding

what you were saying
35.3 2 70.6 31.7 2.07 65.62

34. Had difficulty keeping your teeth clean 64.5 1.64 105.78 51.9 2.38 123.52
Emotional well-being

16. Been unhappy or sad 48.4 1.56 75.50 44.3 2.11 93.47
20. Felt worried or anxious 41.9 1.3 54.47 37.7 1.96 73.89
21. Felt shy or withdrawn 30.7 1.66 50.96 30.4 1.93 58.67
25. Got angry 45.2 1.68 75.94 32.9 2.1 69.09
35. Been worried about what other people think

about your teeth, mouth, or face
27.4 2 54.8 38 2.03 77.14

56. Been upset or uncomfortable with
being asked questions
about your teeth, mouth, or face

38.7 1.92 74.30 32.9 1.5 49.35

Peer interaction
54. Been confident in social situations

with other people my age
83.9 1.76 147.66 93.7 2.5 234.25

23. Avoided smiling or laughing with other children 30.7 1.75 53.73 32.9 2.26 74.35
27. Been teased, bullied or called names by other children 33.9 1.69 57.29 26.6 2.56 68.10
30. Been treated differently or left out by other childrenb 25.8 1.83 47.21 13.9 2 27.8
33. Had less friends than other childrenb 24.2 1.72 41.62 8.9 2.57 22.87
38. Avoided meeting new peopleb 19.4 1.55 30.07 8.9 2.1 18.69
40. Been asked questions by others about...b 51.6 1.35 69.66 43 1.71 73.53
41. Avoided taking part in activities

like sports, clubs, drama,
school trips, playing a musical instrumentb

11.3 1.57 17.74 8.9 1.83 16.29

44. Fought or argued with other childrenb 22.6 1.9 42.94 11.4 2.11 24.05
57. Felt that you were attractive (good looking) 82.3 1.85 152.26 62 2.09 129.58
29. Felt that you look different 35.5 1.81 64.26 25.3 1.87 47.31
32. Felt that you were not good looking 37.1 1.92 71.23 32.9 1.83 60.21
53. Been sensitive to or cared more about

other people’s feelingsc
41.9 1.84 77.09 46.8 2.28 106.70

School
17. Missed school for any reason because of

your teeth or mouth
32.2 2.66 85.65 34.2 2.1 71.82

22. Had difficulty paying attention in school 29 1.62 46.98 15.2 2 30.4
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Phase 6: factor analyses
Factor analysis was performed as a last step in

questionnaire development. The rationale for such

analyses was to ascertain the underlying structure

of the domains that had been theoretically con-

structed. Additionally, we examined correlations

and factor loadings for the clinical samples to

create the most parsimonious questionnaire by

removing redundancy. Table 3 presents the factor

loadings for a five-factor unconstrained solution

using promax rotation performed with Mplus (24).

The factor loadings are the correlation coeffi-

cients between the variables and factors. The

loadings are analogous to Pearson’s correlation

coefficient r and the squared factor loading is the

percent of variance in that variable (item) ex-

plained by the factor (domain). Factor loadings

greater than or equal to 0.30 are considered the

minimal level that can be of interest (explaining

approximately 10% of the item ⁄ variables total

variance accounted for by the domain ⁄ factor).

Loadings of 0.40 are considered more important

(explaining approximately 16% of the variance)

(25). We chose the 0.40 threshold as determining

that an item loaded sufficiently on a subscale and

thus loadings equal to or greater than 0.40 are

highlighted. The eigenvalues, sum of the squared

loadings for a given factor represents the amount of

variance accounted for by a factor (domain), are

presented in Table 3. Once the empirical structure

of the scale was examined, final decisions regard-

ing the composition of the subscales were made.

The factor analysis was conducted using data from

26 items. Health expectancies and treatment expec-

tations (four items) were excluded due to the

nature of the cross-sectional study and Oral health

symptoms (10 items) were excluded a priori as too

heterogeneous and likely to influence the loadings

of other items).

Sample

A total of 419 children made up the convenience

sample used for the factor analysis. It was com-

posed of children seeking pediatric dental, ortho-

dontic, or craniofacial care at university-based

dental clinics and a hospital center in New Jersey,

New York, Montreal. For the whole sample the

ethnic distribution included 44% White, 21% Black,

25% Latino, 5% Asian, and 5% other. 50.5% of the

children were female. The average age was 11.8

(SD = 1.5). The characteristics were similar for the

respective sites with the exception of ethnicity: NY

included 37% White, 22% Black, 33% Latino, 4%

Asian, and 4% other; NJ included 36% White, 34%

Black, 28% Latino, 0% Asian, and 2% other;

Montreal included 69% White, 11% Black, 1%

Latino, 11% Asian, and 8% other.

Results of the factor analyses

The results of the exploratory factor analysis (EFA)

were generally consistent with the expected under-

lying structure of the COHIP. The functional well-

being items loaded on various factors. As expected,

the functional well-being items did not evenly load

due to the heterogeneity of the items in that

Table 2. Continued

Item

Canada (n = 50) NY ⁄ NJ (n = 128)

%
Endorsea

M
Relevance Impact

%
Endorse1

M
Relevance Impact

26. Did not want to speak ⁄ read out loud in class 21 2.11 44.31 10.1 1.57 15.86
37. Not wanted to go to school 22.6 1.77 40.00 12.7 2.5 31.75

Health ⁄ treatment expectations
60. I have healthy teeth 96.8 2.56 247.81 95 2.58 245.1
63. When I am older, I believe (think)

that I will have good teeth
93.6 2.4 224.64 98.7 2.59 255.63

68. When I am older, I believe (think) that
I will have good health

93.6 2.63 246.17 97.5 2.78 271.05

64. I am happy with my smile 96.8 2.22 214.89 92.4 2.47 228.23
65. I will feel better about myself when my

dental treatment is completed
82.3 2.5 205.75 97.5 2.56 249.6

66. I am nervous (anxious) about the treatment that
I need for my teeth, mouth, or face

93.6 1.95 182.52 73.4 2.33 171.02

aIndicates percentage of subjects with frequency ratings from ‘all the time’ to ‘sometimes’.
bDenotes item deleted solely due to item impact.
cItem deleted from the general COHIP questionnaire.

16

Broder et al.



T
ab

le
3.

E
x

p
lo

ra
to

ry
fa

ct
o

r
an

al
y

si
s

fi
v

e-
fa

ct
o

r
u

n
co

n
st

ra
in

ed
so

lu
ti

o
n

u
si

n
g

ch
il

d
d

at
a

fr
o

m
im

p
ac

t
2

st
ag

e

Q
u

es
ti

o
n

n
ai

re
it

em

F
ac

to
r

lo
ad

in
g

sa
fo

r
it

em
o

n
fi

v
e

d
o

m
ai

n
s

S
el

f-
es

te
em

P
sy

ch
o

-s
o

ci
al

S
ch

o
o

l
S

p
ea

k
S

el
f-

im
ag

e

F
u

n
ct

io
n

al
w

el
l-

b
ei

n
g

H
ad

tr
o

u
b

le
b

it
in

g
o

ff
o

r
ch

ew
in

g
fo

o
d

s
su

ch
as

ap
p

le
,

ca
rr

o
t

o
r

fi
rm

m
ea

t
0.

11
4

)
0.

00
8

0.
40

8
0.

11
3

0.
07

2
H

ad
d

if
fi

cu
lt

y
ea

ti
n

g
fo

o
d

s
h

e
⁄s

h
e

w
o

u
ld

li
k

e
to

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
0.

24
4

)
0.

14
1

0.
48

6
0.

19
5

0.
07

8
B

ee
n

ab
le

to
k

ee
p

h
is

⁄h
er

te
et

h
cl

ea
n

b
0.

55
1

0.
01

9
0.

01
2

0.
04

1
0.

11
9

H
ad

tr
o

u
b

le
sl

ee
p

in
g

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
)

0.
10

8
0.

06
7

0.
57

1
)

0.
10

6
)

0.
00

8
H

ad
d

if
fi

cu
lt

y
sa

y
in

g
ce

rt
ai

n
w

o
rd

s
b

ec
au

se
o

f
h

is
⁄h

er
te

et
h

,
m

o
u

th
o

r
fa

ce
)

0.
15

1
0.

17
5

0.
20

2
0.

46
8

)
0.

08
3

B
ee

n
ab

le
to

ea
t

fo
o

d
h

e
⁄s

h
e

w
an

ts
to

ea
t

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
b

0.
41

1
)

0.
05

2
0.

06
9

0.
01

6
0.

11
3

H
ad

p
eo

p
le

h
av

e
d

if
fi

cu
lt

y
u

n
d

er
st

an
d

in
g

w
h

at
h

e
⁄s

h
e

w
as

sa
y

in
g

.
0.

14
8

)
0.

01
5

0.
02

2
0.

79
0.

00
6

H
ad

d
if

fi
cu

lt
y

k
ee

p
in

g
h

is
⁄h

er
te

et
h

cl
ea

n
0.

37
2

)
0.

04
5

0.
32

9
0.

10
1

)
0.

04
6

P
sy

ch
o

lo
g

ic
al

w
el

l-
b

ei
n

g
B

ee
n

u
n

h
ap

p
y

o
r

sa
d

0.
15

0.
73

0.
09

9
)

0.
16

2
)

0.
02

4
F

el
t

w
o

rr
ie

d
o

r
an

x
io

u
s

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
0.

05
7

0.
58

1
0.

26
7

)
0.

06
4

0.
03

5
A

v
o

id
ed

sm
il

in
g

o
r

la
u

g
h

in
g

w
it

h
o

th
er

ch
il

d
re

n
b

ec
au

se
o

f
h

is
⁄h

er
te

et
h

,
m

o
u

th
o

r
fa

ce
)

0.
04

1
0.

57
9

0.
01

7
0.

06
)

0.
22

2
F

el
t

th
at

h
e

⁄s
h

e
w

as
n

o
t

g
o

o
d

lo
o

k
in

g
b

ec
au

se
o

f
h

is
⁄h

er
te

et
h

,
m

o
u

th
o

r
fa

ce
b

0.
01

0.
66

0.
07

5
)

0.
08

2
)

0.
13

8
F

el
t

th
at

h
e

⁄s
h

e
lo

o
k

s
d

if
fe

re
n

t
b

ec
au

se
o

f
h

is
⁄h

er
m

o
u

th
te

et
h

,
o

r
fa

ce
)

0.
00

9
0.

58
6

0.
07

7
0.

08
2

)
0.

08
1

B
ee

n
w

o
rr

ie
d

ab
o

u
t

w
h

at
o

th
er

p
eo

p
le

th
in

k
ab

o
u

t
h

is
⁄h

er
te

et
h

,
m

o
u

th
,

o
r

fa
ce

0.
06

6
0.

75
2

)
0.

08
6

)
0.

01
8

)
0.

03
8

H
e

⁄s
h

e
is

h
ap

p
y

w
it

h
h

is
⁄h

er
sm

il
eb

0.
11

8
0.

18
4

)
0.

03
3

0.
00

5
)

0.
81

6
S

o
ci

al
w

el
l-

b
ei

n
g

F
el

t
sh

y
o

r
w

it
h

d
ra

w
n

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
0.

37
1

0.
69

5
)

0.
10

6
0.

13
0.

17
1

B
ee

n
te

as
ed

,
b

u
ll

ie
d

o
r

ca
ll

ed
n

am
es

b
y

o
th

er
ch

il
d

re
n

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

o
r

fa
ce

)
0.

08
9

0.
71

4
0.

00
2

)
0.

00
3

0.
02

5
B

ee
n

u
p

se
t

o
r

u
n

co
m

fo
rt

ab
le

w
it

h
b

ei
n

g
as

k
ed

q
u

es
ti

o
n

s
ab

o
u

t
h

is
⁄h

er
te

et
h

,
m

o
u

th
,

o
r

fa
ce

0.
02

2
0.

67
0.

04
1

0.
05

2
0.

07
9

S
ch

o
o

l
M

is
se

d
sc

h
o

o
l

fo
r

an
y

re
as

o
n

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

o
r

fa
ce

)
0.

03
6

)
0.

06
5

0.
52

6
)

0.
05

)
0.

06
2

H
ad

d
if

fi
cu

lt
y

p
ay

in
g

at
te

n
ti

o
n

in
sc

h
o

o
l

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
)

0.
05

1
0.

30
9

0.
50

7
)

0.
06

6
0.

06
N

o
t

w
an

te
d

to
sp

ea
k

⁄r
ea

d
o

u
t

lo
u

d
in

cl
as

s
b

ec
au

se
o

f
h

is
⁄h

er
te

et
h

,
m

o
u

th
o

r
fa

ce
)

0.
04

6
0.

27
5

0.
40

2
0.

06
8

)
0.

09
N

o
t

w
an

te
d

to
g

o
to

sc
h

o
o

l
b

ec
au

se
o

f
h

is
⁄h

er
te

et
h

,
m

o
u

th
,

o
r

fa
ce

0.
01

9
0.

46
8

0.
33

3
)

0.
16

7
0.

10
3

S
el

f-
im

ag
e

B
ee

n
co

n
fi

d
en

t
b

ec
au

se
o

f
h

is
⁄h

er
te

et
h

,
m

o
u

th
,

o
r

fa
ce

0.
40

0
0.

09
7

)
0.

14
4

)
0.

06
1

)
0.

08
4

F
el

t
th

at
h

e
⁄s

h
e

w
as

at
tr

ac
ti

v
e

(g
o

o
d

lo
o

k
in

g
)

b
ec

au
se

o
f

h
is

⁄h
er

te
et

h
,

m
o

u
th

,
o

r
fa

ce
0.

48
2

)
0.

04
3

0.
04

9
)

0.
09

6
)

0.
17

5
H

e
⁄s

h
e

h
as

g
o

o
d

te
et

h
0.

58
7

0.
09

2
)

0.
05

2
0.

06
4

)
0.

22
5

H
e

⁄s
h

e
fe

el
s

g
o

o
d

ab
o

u
t

h
im

⁄h
er

se
lf

0.
21

3
0.

17
7

0.
10

4
0.

00
3

)
0.

40
9

E
ig

en
v

al
u

es
8.

35
4

2.
36

7
1.

81
0

1.
28

9
1.

16
0

a
D

at
a

p
re

se
n

te
d

(e
x

ce
p

t
ei

g
en

v
al

u
es

in
la

st
ro

w
)

ar
e

fa
ct

o
r

lo
ad

in
g

s.
E

ig
en

v
al

u
es

p
re

se
n

te
d

w
er

e
co

m
p

u
te

d
u

si
n

g
th

e
sa

m
p

le
co

rr
el

at
io

n
m

at
ri

x
an

d
re

p
re

se
n

t
th

e
am

o
u

n
t

o
f

v
ar

ia
n

ce
ac

co
u

n
te

d
fo

r
b

y
a

fa
ct

o
r

(d
o

m
ai

n
).

b
D

en
o

te
s

d
el

et
ed

it
em

.

17

Development of the COHIP



domain. The psychological and social items (Psy-

cho-social factor) loaded strongly (>0.50 – range:

0.58–0.75) together with the exception of item 42 ‘is

happy with his smile’. The items on the school

subscale (School factor) loaded together with the

exception of item 36 ‘Not wanted to go to school’

which loaded both on the School and Social or

Psychological subscales. Finally the items on the

self-esteem subscale (Self-esteem factor) loaded

together with the exception of item 43 ‘feels good

about self’.

The final decisions regarding the composition and

structure of the COHIP were based on examination

of the EFA, the correlations between items, and the

discriminatory power of individual items in the

clinical groups. Thus four additional items were

dropped prior to the reliability and validity phase

presented in the next paper. The dropped items

were: Item 32 (PSY) Felt that you were not good

looking because of your teeth, mouth or face; item 42

(PSY) I am happy with my smile; Lastly items 17

(FWB) Been able to keep your teeth clean and Item 29

(FWB) Been able to eat food you want to eat because

of your teeth, mouth or face were deleted because

they did not perform logically and were thought to

have multiple interpretations. Furthermore, due to

the consistent loading of the social and psychologi-

cal questions on the same factor, the decision was

made to combine these two subscales. The health

expectancies questions (items 40 and 41) were also

combined with the self-image subscale and treat-

ment expectancies were retained for epidemiologi-

cal studies only. Thus, the final questionnaire

consisted of 34 items: 10 oral health items, 22 items

from the factor analysis, and two health expectancy

items. The two treatment expectations items were

not included as they apply only to clinical trials.

Readability
The Flesch-Kinkaid method (22) produced a score

of 3.5, indicating that the COHIP is suitable for

children in grades 3 and higher. Responses regard-

ing format and font were elicited from the partic-

ipants. The use of pictures and shading every other

item were indicated to decrease test-taker fatigue

and improve the accuracy of recording the parti-

cipant response to the items.

Discussion

The findings revealed that a multi-staged and

iterative approach in questionnaire development

was essential. These findings were consistent with

other measures that describe questionnaire con-

struction (8, 16, 26). Using both qualitative and

quantitative processes were relevant in selecting,

rephrasing, and deleting items based on the

grounded theory employed. The results from pre-

testing items indicated that clarity, relevance, and

redundancy were pertinent, and required much

attention in particular when attempting to use

questions across diagnostic groups and back-

grounds. Additionally, using qualitative informa-

tion from the study sample enabled us to ascertain

the full range of experiences and feelings despite

investigators’ skills in health services research and

clinical treatment of the target population. It was

noteworthy that impact scores among the positive

items emphasized the importance of such concepts

for the target clinical groups in this study. Further,

the item impact scores may underestimate the

socio-emotional and school-related questions given

the exclusion criteria (e.g. omission of children

enrolled in special classes and those with reading

problems).

Nuances associated with language and readabil-

ity must be taken into account when working with

varying ethnicities and individuals from diverse

backgrounds and oral health conditions. Recently,

issues associated with health literacy and the

comprehension and effective communication of

dental health information and surveys have been

underscored (27). The factor analysis provided

information supporting our underlying model

across patient groups and further testing using

confirmatory factor analyses may be important.

Validity testing of the COHIP follows in the next

reports.
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