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Reliability of a Questionnaire Assessing Experiences of

Adolescents in Orthodontic Treatment

Ingalill Feldmann2; Thomas List®; Mike T. Johne¢; L. Bondemark<

ABSTRACT

Objective: To evaluate the reliability of a questionnaire that assessed the expectations and ex-
periences of adolescent patients about orthodontic treatment.

Materials and Methods: The study included two groups of patients: 30 consecutive patients (19
girls and 11 boys, mean age 14.6 years, SD 2.3 years) naive to orthodontic treatment, and 30
consecutive adolescent patients (17 girls and 13 boys, mean age 15.1 years, SD 2.0 years) in
active orthodontic treatment with fixed appliances in both jaws. A questionnaire comprising 46
items was developed, based upon focus group interviews and previous established question-
naires. The questionnaire covered the following domains: Treatment motivation; treatment expec-
tations; pain and discomfort from teeth, jaws, and face; functional jaw impairment; and question-
naire validity. Internal consistency as well as temporal stability with the test-retest method was
investigated.

Results: A majority of the questions exhibited acceptable test-retest reliability, and composite
scores yielded excellent reliability for all domains. Internal consistency was acceptable and good
face validity was found for all domains.

Conclusion: The questionnaire can be recommended for use in the assessment of expectations

and experiences of orthodontic treatment.
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INTRODUCTION

For orthodontic treatment to be successful, treat-
ment methods must be effective, require minimal com-
pliance, and cause minimal pain and discomfort. Cur-
rent orthodontic techniques must therefore continu-
ously be refined and new techniques developed and
systematically evaluated. Besides analyzing the effec-
tiveness of a new treatment method, it is also neces-
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sary to investigate how well patients accept the meth-
od and whether they experience any side effects.
Common methods for assessing patients’ experiences
of pain and functional impairment during treatment are
the use of self-administrated questionnaires that in-
corporate different scales such as the visual analogue
scale (VAS) and the verbal rating scale (VRS).

Previous research on patients’ experiences during
orthodontic treatment has observed that pain and dis-
comfort are reported mainly in the first week after in-
sertion of an orthodontic appliance.!? However, other
studies have reported pain periodically throughout or-
thodontic treatment.® The degree of pain and discom-
fort can be explained not only by force application and
different types of appliances but also by emotional,
cognitive, and environmental factors, including culture,
gender, and age.5® It has been shown that previous
memories of pain or fear of pain aggravate the expe-
rience of discomfort related to orthodontic treatment,
whereas patients with a high personal perception of
the severity of their malocclusion exhibit high compli-
ance and low pain and discomfort.®

For generally applicable conclusions to be drawn,
the reliability and validity of clinical and subjective
measurements must first be determined.
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Few studies have evaluated the reliability and valid-
ity of questionnaires in a young population receiving
regular orthodontic treatment,'*'" and therefore it is im-
portant to analyze whether questionnaires are ade-
quate, well understood, and easy to complete by this
patient group. For this purpose, qualitative methods
can be complementary and useful tools when ortho-
dontic treatment is explored from a patient’s perspec-
tive through a questionnaire. Focus group interviews
are an example of a qualitative method that has been
predominantly used in sociological research but re-
cently also in medicine and dentistry.'213

It was hypothesized that a questionnaire whose de-
sign was largely based on focus group interviews was
reliable and valid. Thus, the aim of the study was to
evaluate the reliability and validity of a questionnaire
that assessed the expectations and experiences of or-
thodontic treatment in adolescents.

MATERIALS AND METHODS
Subjects

The study included two groups of patients: 30 con-
secutive patients (19 girls and 11 boys, mean age 14.6
years, SD 2.3) who were to enter orthodontic treatment
and 30 consecutive adolescent patients (17 girls and 13
boys, mean age 15.1 years, SD 2.0) in active orthodontic
treatment with fixed appliances at the Orthodontic Clinic
in Gavle, Sweden. The ethics committee of Uppsala Uni-
versity, Sweden, approved the protocol and the informed
consent form, according to the guidelines of the Decla-
ration of Helsinki. The patients and their parents signed
an informed written consent.

Design

The investigation consisted of a self-reported ques-
tionnaire, divided into five separate domains, concern-
ing the motivation of adolescent patients to undergo
orthodontic treatment and their expectations and ex-
periences of orthodontic treatment. The question-
naires were completed twice at a 1- to 2-week interval,
and two investigators were available to explain the
questions and to check the questionnaires for com-
pleteness and legibility. About 10—-15 minutes were
needed to complete the questionnaire.

One form of reliability of a questionnaire is the char-
acterization of temporal stability, and the most com-
mon approach is to administer the questionnaire on
two separate occasions separated by an adequate
time interval so that the measured circumstances are
stable. This approach is called test-retest reliability.*
Reliability of a questionnaire can be assessed for sin-
gle questions or for summary scores for the complete
questionnaire or its separate domains. When summary
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Table 1. Domains in the Questionnaire=

Number of
Domain Questions Scale
Treatment motivation 7 VAS (0-100)
Treatment expectations 4 VAS (0-100)
Pain and discomfort from teeth, 10 VAS (0-100)
jaws and face 1 Yes/No
2 4-point
Functional jaw impairment 18 4-point scale
Questionnaire validity 4 VAS (0-100)
Total 46

2 VAS indicates visual analogue scale.

scores are measured, it is important to consider a sec-
ond aspect of reliability, namely internal consistency.'®
This characterizes the homogeneity of the question-
naire items, measuring one underlying construction,
and expresses how well the separate questions within
each part relate. Because this questionnaire was di-
vided into separate domains, internal consistency was
also evaluated.

Reliability based on summary scores for each do-
main was also tested separately for girls and boys and
for patients yet to undergo treatment and those al-
ready in treatment.

Face validity was established by asking the patients
whether the items in the questionnaire were relevant
and reflected their motivation for orthodontic treatment
and their expectations and experience of orthodontic
treatment.

Questionnaire

To create relevant questions, a qualitative method
for assessing patients’ opinions about orthodontic
treatment was initiated. Interviews from three focus
groups with orthodontic patients who had recently
completed active orthodontic treatment and one group
with parents of adolescent patients in retention result-
ed in 4 hours of audiotaped information. The inter-
views were conducted by two investigators using an
open-ended interview style. The participants were
asked to describe why they had sought orthodontic
treatment and how they had experienced the treat-
ment process. Transcripts were made from the audio-
tapes and the results were analyzed and used as a
basis when the questionnaires were constructed.
Thus, the final questionnaire comprised 46 questions
influenced by the focus group interviews and partly by
other established questionnaires.®-18

The questionnaire covered the following domains
(Table 1): treatment motivation; treatment expecta-
tions; pain and discomfort from teeth, jaws, and face;
functional jaw impairment; and questionnaire validity.

Treatment motivation. This domain contained seven
questions assessed on a VAS with the end phrases
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Table 2. Reliability of the Domain “Treatment Motivation”2
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Table 3. Reliability of the Domain “Treatment Expectations”2

95% Confidence In-

95% Confidence In-

terval terval
Question ICC of the ICC Question ICC of the ICC
1. Do your teeth bother you? .83 .63 to .90 8. Do you think it is going to be
2. If it was possible, how much difficult to wear braces? 57 27-77
would you like to change the 9. Are you worried about having
appearance of your teeth? .65 .38 to .82 orthodontic treatment? .70 .46-.85
3. Do you think your teeth need 10. Are you worried about how
straightening? .70 .45 to .84 you are going to look with
4. Do you think orthodontic treat- braces on? .88 77-.94
ment is good for your teeth? .82 .65 to .91 11. Have you ever been teased

5. How motivated are you to have

orthodontic treatment with

braces? .62 .34 to .80
6. Have you been properly in-

formed about the orthodontic

treatment? .27 —.09 to .57
7. Was it your own decision to

undergo orthodontic treat-

ment? .79 .60 to .89

2 |CC indicates intraclass correlation coefficient.

“not at all” and “very much” or “not at all” and “com-
pletely” (Table 2).

Treatment expectations. This domain contained four
questions assessed on a VAS. All questions had the
end phrases “not at all” and “very much” and are list-
ed in Table 3.

Pain and discomfort from teeth, jaws, and face. This
domain contained 13 questions: 10 questions on a
VAS with the end phrases “none at all” and “worst
imaginable,” and one question on a two-point scale
(yes or no) with two follow-up questions on a four-point
scale (Table 4).

Functional jaw impairment. This domain, a free-
standing questionnaire, has previously been used in
other populations but not for regular orthodontic pa-
tients,® and contains 18 questions. Eight were related
to mandibular function, three to psychosocial activities,
and seven to eating specific foods. Each question was
assessed on a four-point scale with the alternatives
“not at all,” “slightly,” “much,” or “extremely” difficult
(Table 5).

Questionnaire validity. This domain contained four
questions, one for each domain, assessed on a VAS
with the end phrases “not at all” and “very well”. For
details see Table 6.

All patients in the group that had yet to enter ortho-
dontic treatment assessed all questions, and the 30
patients already in active treatment assessed those
parts of the questionnaire pertaining to treatment
(questions 12—42, 45, and 46).

Statistical Analysis

Test-retest reliability. When the questions were eval-
uated on a continuous scale or when summary scores

about the appearance of your
teeth? .86 .73-.93

2 |CC indicates intraclass correlation coefficient.

Table 4. Reliability of the Domain “Pain and Discomfort From the
Teeth, Jaws and Face™

95% Confidence

Question ICC Interval of the ICC  « %

12. Do you have pain in

your jaws? .67 .50 to .79
13. Do you have pain in

your neck? .85 .76 to .91
14. Do you have pain in

your palate? .67 .50 to .79
15. Do you have pain in

your tongue? .55 .35 to .71

16. Do you have pain in

your incisors when

they are in contact? 74 .60 to .84
17. Do you have pain in

your incisors when

they are not in con-

tact? .63 44 to .76
18. Do you have pain from

your molars when they

are in contact? .39 .15 to .58
19. Do you have pain from

your molars when they

are not in contact? .21
20. Do you experience

tension in your teeth? .66 48 to .78
21. Do you experience

tension in your jaws? .63 .44 to .76
22. Do you ever have a

headache? 85 95
23. If yes, is your head-

ache sporadic, fre-

quent, or constant? .78 93
24. If you answered that

your headache occurs

frequently or constant-

ly, how often have you

had a headache in the

last 3-month period?

1-3 times a month,

once or twice a week,

every other day? .60 92

—.04 t0.44

2 |CC indicates intraclass correlation coefficient; k, Cohen’s kappa;
%, percentage of total agreement between first and second assess-
ments.
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Table 5. Reliability of the Domain “Functional Jaw Impairment”2

Question K %

If you have pain or discomfort in your teeth and jaws, how much
does that affect

25. Your leisure time .93 98
26. Your speech .70 93
27. Your ability to take a big

bite .58 80
28. Your ability to chew hard

food .71 80
29. Your ability to chew soft

food .52 90
30. Your schoolwork .76 95
31. Drinking .30 93
32. Laughing .65 85
33. Your ability to chew against

resistance .75 85
34. Yawning .40 92
35. Kissing .48 96

Eating means taking a bite, chewing, and swallowing. How difficult
is it for you to eat

36. Crispbread .85 90
37. Meat .65 85
38. Raw carrots .79 78
39. Roll .87 93
40. Peanuts .78 88
41. Apples 77 78
42. Cake .85 98

ak indicates Cohen’s kappa; %, percentage of total agreement
between first and second assessments.

Table 6. Reliability of the Domain “Questionnaire Validity"

95% Confidence
Interval of the
Question ICC ICC

43. Do you think that the

questions you have an-

swered describe what you

think of your teeth? .65 .38-.81 90 93
44. Do you think that the

questions you have an-

swered describe how you

are feeling about getting

braces soon? .60 .30-.78 87 80
45. Do you think that the

questions you have an-

swered describe how

much pain and discomfort

you experience? .68 .52-.80 87 89
46. Do you think that the

questions you have an-

swered describe how your

pain and discomfort affect

you daily? .72 .57-.82 84 94

Md 1 Md2

2 |CC indicates intraclass correlation coefficient; Md 1, median at
first assessment; and Md 2, median at second assessment.
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Table 7. Reliability of the Summary Scores for the Domains in the
Questionnaire?

95% Confidence
Interval of the

Domain ICC ICC al a2
Treatment motivation .85 .70-.92 .70 .63
Treatment expectations .89 .78-.94 .68 .85
Pain and discomfort from
teeth, jaws and face .87 .78-.92 .67 .75
Functional jaw impairment .89 .82—-.93 .87 .88
Questionnaire validity .92 .87-.95 .84 .94

a|CC indicates intraclass correlation coefficient; a1, Cronbach’s
alpha measured at first assessment; and a2, Cronbach’s alpha at
second assessment.

for questionnaire domains were measured, reliability
was assessed by calculating the intraclass correlation
coefficient (ICC) based on a two-way mixed analysis
of variance. This is an estimate of the precision in the
data obtained by multiple measurements, relating the
amount of measurement error to the subject variability.
An ICC above .75 indicates excellent reliability, an ICC
between .4 and .75 indicates fair to good reliability,
and an ICC below .4 indicates poor reliability.®

The kappa statistic (Cohen’s kappa, k) was com-
puted to assess reliability when the questionnaire var-
iable was measured on an ordinal or dichotomous
scale. Kappa values above .80 were considered ex-
cellent, .61-.80 good, .41—-.60 moderate, .21-.40 fair,
and .20 and below poor.2° Kappa adjusts for the like-
lihood of agreement by chance. Chance agreement is
high when patients can be expected to be free from
symptoms. Percentage of total agreement was there-
fore computed for the questions measured on an or-
dinal or dichotomous scale.

Internal consistency. Cronbach’s alpha (o) was cal-
culated in order to estimate how consistently the sub-
jects responded to the separate questions within each
domain. Alpha values of .70 or higher were considered
to be sufficient.?!

RESULTS

All 60 patients filled in the questionnaire twice at an
average interval of 12 days, so there were no dropouts.

Test-Retest Reliability

The reliability of the questionnaire, based on sum-
mary scores from each subject, was excellent (ICC =
.84—.92) for all five domains (Table 7). There were only
small differences in domain reliability between the
group of patients yet to enter treatment and those al-
ready in treatment. However, a discrepancy for the do-
main “treatment motivation” was observed between
girls and boys. The calculated reliability was good for
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the girls (ICC = .68) and excellent for the boys (ICC
= .88).

Tables 2 through 6 present the reliability of the sep-
arate questions within each domain. ICC ranged be-
tween .21 and .88 and kappa ranged between .30 and
.93. Overall, a good to excellent reliability was found.
However questions 6, 18, and 19 showed poor reli-
ability and questions 8 and 15 presented fair reliability.

In the domain “functional jaw impairment” questions
31 and 34 exhibited fair reliability (x = .30 and .40)
and questions 27, 29, and 35 exhibited moderate re-
liability (x = .58, .52, and .48). These questions were,
however, considered acceptable because percentage
of total agreement was comparable with the other
questions in this domain (Table 5).

Internal Consistency

Internal consistencies for the separate domains
were o = .67—-.87 at the first assessment and .63—-.94
at the second (Table 7), which implies that internal
consistency was sufficient for all five domains. The dif-
ference between the two assessments illustrated the
sampling variability.

Face Validity

The fifth domain contained four questions, one for
each questionnaire domain, wherein the patients were
asked whether they considered the questions to be rel-
evant. Very high scores (80-94) were obtained at the
VAS assessment (0—-100) for face validity. See Table 6.

DISCUSSION

Reliability and validity of a questionnaire is the de-
cisive factor for evaluating its precision and the crite-
rion for drawing generalized conclusions. We have
here investigated two types of reliability, temporal sta-
bility and internal consistency. The most important
findings were that a new questionnaire concerning mo-
tivation, expectations, and experiences of orthodontic
treatment in adolescents had good to excellent reli-
ability with the test-retest method and that the ques-
tions within each questionnaire domain had accept-
able consistency. Good face validity was ensured by
asking patients in the retention phase (focus groups)
about developing the new questionnaire and by asking
the patients whether they considered the questions to
be relevant. The stated hypothesis was thus con-
firmed, that is, that a questionnaire designed largely
from focus group interviews exhibited reliable and val-
id values. This means that adequate and applicable
questions, easily understood by adolescents, could be
constructed with the help of focus group interviews.
Furthermore, the gender and age distribution in the

315

study was similar to that in other studies of adoles-
cents undergoing orthodontic treatment,®222% and the
results were therefore considered to be representative
for these individuals.

Two types of assessment scales were used: the
VRS and the VAS. Both are common methods for as-
sessing pain and functional impairment in children and
are considered to be reliable and valid methods.?*In
this questionnaire, both separate questions and com-
posite scores for each domain were evaluated. It was
therefore important that acceptable and sufficient con-
sistency be ensured within each domain. Cronbach’s
alpha was high for the domains “functional jaw im-
pairment” and “questionnaire validity” (a« = .84—.94)
and lower, but acceptable for the domains “treatment
motivation,” “treatment expectations,” and “pain and
discomfort from teeth, jaws, and face” (o« = .63-.85).
An increased number of items within these three do-
mains would probably have improved consistency and
homogeneity, but because it was important that the
patients be able to assess the questionnaire relatively
quickly, the number of items was restricted.

Test-retest reliability based on summary scores was
excellent for all five questionnaire domains in this
study (ICC = .84-.92). The domains “treatment moti-
vation” and “treatment expectations” were assessed
only by the 30 subjects yet to undergo orthodontic
treatment. A probable cause for the difference in reli-
ability for the domain “treatment motivation” between
boys (excellent) and girls (good) could therefore be the
small sample size.

The reliability of the domain “functional jaw impair-
ment” was excellent (ICC = .92), which is in agree-
ment with Stegenga,’ who used the scale with pa-
tients with temporomandibular disorders. The reliability
found by Marcusson,?® however, who used the scale
on adult cleft lip and palate patients, was lower (ICC
= .67). To our knowledge, this scale has not been
used on ordinary orthodontic patients before.

It is important to bear in mind that when question-
naire reliability is based on composite scores, one los-
es the opportunity to analyze details in individual ques-
tions; therefore, reliability was also tested on all indi-
vidual questions. The test-retest reliability of the indi-
vidual questions was acceptable overall. High
reliability is, however, difficult to achieve in homoge-
nous populations because reliability is a measure of
how well the variable can distinguish between sub-
jects. Because the subjects in our study formed a very
homogenous group of healthy adolescents with no or
few symptoms, this phenomenon was illustrated in a
few individual questions.

To increase the range of the two domains on poten-
tial inconveniences (“pain and discomfort” and “func-
tional jaw impairment”), it was essential that the ques-
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$S900E 981J BIA $1-G0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



316

40—

€

E -

§ Mean + .86 5D .

& 20 2 +

'g .

8 *

B .

- Mean 2t

] + o

£ ™ ' 0]

' -

8 .,

§ *

;‘UEJ Mean-1.96 SD

a

-204
T T T T
70 80 90 100

Average first / second assessment

Figure 1. Plot of difference against mean for question 6, “Have you
been properly informed about the orthodontic treatment?” at first and
second assessment. ICC = .27; mean difference, 4.4; 95 % limits
of agreement, —14.6 to 23.4.

tions be assessed both by patients who had not yet
started treatment and by patients in active treatment
(60 patients altogether). However, because the test-
retest estimation had to be performed under similar
and stable circumstances, the subjects in active treat-
ment were assessed during the last two weeks before
an appointment, usually a time interval with few symp-
toms of pain and discomfort, and the study group was
therefore still relatively homogenous.

Three individual questions (6, 18, and 19) in this
study had poor reliability, and four questions (8, 15,
31, and 34) had fair reliability. The question “Have you
been properly informed about the orthodontic treat-
ment?” had an ICC of .27 (Figure 1). It is known from
other studies?® that pretreatment information is an im-
portant factor for future compliance and for pain and
discomfort experiences, but because our subjects sys-
tematically scored lower at the second assessment,
the reliability of this question is poor and the question
will not be used in further studies. However, the poor
reliability was probably an effect of an incorrect as-
sumption that the circumstances between the assess-
ments were stable.

It can also be stressed that the two other questions
with poor reliability (18 and 19), “Do you have pain
from your molars when they are in contact?” (ICC =
.39) and “Do you have pain from your molars when
they are not in contact?” (ICC = .21) demonstrated
the problem with homogeneous data sets. These two
questions could also easily be mixed up or difficult to
understand, especially for patients with no previous or-
thodontic experience. In Figure 2, one outlier (21.5;
43) in a population with little variability decreased the
ICC value from .69 to .39.

Moreover, questions 31 and 34, “If you have pain
and discomfort from your teeth and jaws, how much
does that affect drinking?” and “If you have pain and
discomfort from your teeth and jaws, how much does

Angle Orthodontist, Vol 77, No 2, 2007
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Figure 2. Plot of difference against mean for question 18, “Do you
have pain from your molars when they are in contact?” at first and
second assessment. ICC = .39; mean difference, —0.5; 95% limits
of agreement, —14.1 to 13.1.

Table 8. Question 31, “If You Have Pain or Discomfort in Your
Teeth and Jaws, How Much Does That Affect Drinking?” (x = 0.30)2

First assessment

Second
assessment Not at All Slightly ~ Much Extremely Total
Not at all 55 3 — — 58
Slightly 1 1 — — 2
Much — — — — 0
Extremely — — — — 0
Total 56 4 0 0 60

2 k indicates Cohen’s kappa.

that affect yawning?” had kappa values of .30 and .40,
that is, fair reliability. Percentage agreements for the
repeated assessments were, however, 93% and 92%,
which indicates that these questions are acceptable
and the discrepancy with the magnitude of the kappa
statistics occurred because most subjects did not ex-
perience any difficulties (Table 8).

To ensure the legitimacy of the questionnaire, a fifth
domain was added, “questionnaire validity,” which
contained four questions about whether the items in
the respective domains of the questionnaire reflected
the subjects’ opinions regarding expectations and ex-
perience of orthodontic treatment. These four ques-
tions exhibited high median values (average 89) on
the VAS, which confirms that the questions were ap-
plicable and relevant.

This questionnaire was developed for a detailed sci-
entific study of patients’ experience of new orthodontic
technique from decision for treatment to outcome sat-
isfaction. It was therefore essential to establish that the
questions were reliable and valid. The focus group in-
terviews explored different aspects of treatment ex-
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periences, and to ensure that the questions asked
were valid, all these aspects had to be considered. For
everyday clinical use, this questionnaire is somewhat
extensive, but shortening the questionnaire by select-
ing a few questions is not advisable because consis-
tency and validity can then no longer be guaranteed.
However, because all questionnaire domains had ex-
cellent reliability and acceptable consistency, the do-
mains could easily be used separately as “short ver-
sions.” For example, questions 1-5 and 7-11 could
be used before treatment in order to establish patients’
motivation and interest. Applicable questions from the
domain “pain and discomfort from the teeth, jaws, and
face” could be used during orthodontic treatment to
study appliance acceptance, and the fourth domain,
“functional jaw impairment,” could be used to study
long-term effects during orthodontic treatment.

CONCLUSIONS

A vast majority of the questions in each domain ex-
hibited acceptable test-retest reliability, and compos-
ite scores yielded good to excellent reliability for all
domains. Internal consistency within each question-
naire domain was acceptable. Good face validity
was found for the domains.

» The questionnaire, which was largely designed from
focus group interviews, can be recommended for
use in the assessment of orthodontic treatment.
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