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Structured Abstract

Objectives – To develop a questionnaire to assess the psychosocial

aspects which orthognathic patients considered important regarding their

dento-facial deformity.

Setting and sample population – A multicentre, prospective, question-

naire development and validation study based in the UK.

Material and methods – Questionnaire development involved item (ques-

tion) selection through literature review, consultation and feedback from a

questionnaire development group and semi-structured interviews. A ‘final’

questionnaire was tested on a cross-sectional sample of 110 pre-opera-

tive and 74 post-operative orthognathic patients and a longitudinal sam-

ple of 23 orthognathic patients. Validity was tested using Rasch analysis.

Results – Reliability for the Hospital Anxiety and Depression Scale

(HADS) section was unsatisfactory (ICC = 0.232–0.829, Cronbach

alpha = 0.625–0.670), but for the well- being (ICC = 0.857, Cronbach

alpha = 0.827–0.895) and expectations (ICC = 0.861, Cronbach

alpha = 0.804–0.882) sections were satisfactory. The well-being section

was the only section found to be valid for the pre-and post-operative

samples. Responsiveness was satisfactory for the well-being scale

(p = 0.001).

Conclusions – A new condition-specific orthognathic questionnaire has

been developed which has been shown to be reliable, valid and respon-

sive for the well-being scale. The HADS, as tested by Rasch analysis,

was found not to be valid for this orthognathic population.

Key words: orthognathic; psychological; questionnaire

Date:
Accepted 12 October 2014

DOI: 10.1111/ocr.12061

© 2014 John Wiley & Sons A/S.

Published by John Wiley & Sons Ltd



Introduction

Unlike routine orthodontic treatment, which

produces minimal changes of the facial features

of a patient, orthognathic treatment can result in

sudden and often dramatic three-dimensional

facial changes (1). The overall success of this

type of combined treatment is based upon cor-

rect patient selection and diagnosis (2, 3). It is

also increasingly important, that a sensitive and

responsive means of quantifying psychological

changes in patients is developed, to give an

accurate outcome measure. A systematic review

of the literature (4) found that most of the psy-

chological evaluation techniques used in previ-

ous studies were not originally designed to

evaluate orthognathic patients and many had

not been properly validated.

There is currently no valid nationally or inter-

nationally agreed questionnaire capable of

assessing the psychological profile of patients

undergoing orthognathic treatment. The only

condition-specific (dento-facial deformity) ques-

tionnaire for patients undergoing orthognathic

treatment assesses ‘quality of life’ (5, 6). It is

likely that there would be overlap between a

quality of life questionnaire and a psychological

questionnaire. Quality of life is concerned with

how a person perceives aspects of their life and

how any illness impacts on aspects of their life

that are important to them. Psychology, on the

other hand, includes aspects of mental illness

such as anxiety and depression. It is under-

pinned by the theory of why people behave in

the way they do, for example perception of risk,

attitude, beliefs, social norms and reasoning.

There is a plethora of studies in the literature

(1, 7–9) that have attempted to assess the psy-

chological impact of orthognathic treatment.

These studies however, have a potential weak-

ness that the instruments used (questionnaires),

have not been properly validated on an ortho-

gnathic population. There is evidence (10) to

suggest that condition-specific approaches

are more sensitive at detecting changes in the

orthognathic population. Hunt et al. (5). con-

cluded that it was important to achieve greater

consistency with the techniques used to evaluate

psychosocial status in orthognathic patients.

Therefore the aims of this study were

• To develop a questionnaire to identify and

quantify the psychological aspects which

orthognathic patients considered important

regarding their dento-facial deformity. It is

also hoped the questionnaire will act as a

‘screening tool’ to aid in psychological refer-

ral.

• To test the reliability, validity and responsive-

ness of the final questionnaire in both a

cross-sectional and a longitudinal prospective

manner.

Material and methods

The study design is shown in Fig. 1. Ethical

approval and Research and Development

approval were obtained (National Research Eth-

ics Service) for the questionnaire development

(03/114) and the testing of the questionnaire

(08/H1302/11). Informed written consent was

obtained from every subject who participated in

any part of the study. For the questionnaire

development, the following inclusion criteria

were followed:

• Patients with a dento-facial deformity who

had attended the joint orthodontic-orthogna-

thic multidisciplinary clinic. This group

included patients who were seeking orthogna-

thic treatment and were in the process of or

had completed orthognathic treatment.

• Patients over 16 years of age

• Patients who spoke English as their first lan-

guage

• Patients without any congenital deformities,

for example cleft lip/palate or cranio-facial

syndromes

• Patients without pre-existing body dysmor-

phic syndrome

The patients were selected via their atten-

dance at the joint clinic. Consecutive patients

who had attended the joint clinic were invited

to participate in the semi-structured inter-

views during the timescale (6 months) of data
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collection. This system was used to maximize

the sample size.

Questionnaire development

Item selection – literature review

An item (question) pool was generated from a

thorough review of the literature, consultation

and feedback from the questionnaire develop-

ment group (two consultant orthodontists and

two consultant clinical psychologists) and infor-

mal interviews with 30 patients (attending a joint

surgical-orthodontic clinic). The literature review

search strategy utilized Medline, Embase, Psy-

chINFO and Cochrane databases. The following

keywords were used in various combinations:

Orthognath, Surg, Orthodont, Psycholog, Osteot-

omy, Le Fort, Maxilla, Mandib, Advancement,

Set-back, Impaction, Questionnaires, Self

esteem, Anxiety, Depression and Self concept.

There were no date restrictions, but only English

language articles were used.

Item selection – semi-structured interviews

The interviewed group consisted of 15 pre-surgi-

cal and 15 post-surgical patients, at various

stages of their treatment. Post-surgical patients

were at least 3 months post- operation. This was

to avoid potential bias in responses from the

estimated small proportion of patients who suf-

fer from depressive episodes in the short period

following surgery (11, 12). The qualitative inter-

views were carried out by author NH (orthodon-

tic background) and were designed following

guidance from a clinical psychologist. All inter-

views were undertaken away from the clinical

area in a private room. From these interviews,

various themes surrounding the psychological

aspects of orthognathic surgery were identified

and used to form the basis of the initial ques-

tionnaire. The patients were asked details about

their dento-facial deformity and how it affected

their life. They were asked about other people’s

perception of their problem and why they were

seeking treatment now. The problems of defor-

mity were discussed in terms of functional, aes-

thetic and psychological factors, including

depression and the effect on self-esteem and

self-confidence. Some patients brought up the

topic of teasing and how this had affected their

lives. The support network at home was dis-

cussed along with the impact of surgery (both

actual and anticipated) upon their lives.

The techniques of ‘fair dealing’ and ‘reflexivity’

were used in this study. Fair dealing (28)

involves a ‘commitment to even handedness’ by

the researchers. In this study, this was achieved

using patients at different stages of their treat-

ment. Reflexivity involves the researcher being

aware of the potential to influence the response

to questions by their behaviour and the type of

questions asked. All the questions asked were

non-leading. Repeated topics were used to pro-

duce a list of 16 items. The information formed

the basis of an initial questionnaire that was

then tested on 26 patients. Thirteen of these

patients had not yet commenced surgical-ortho-

dontic treatment, and 13 had completed treat-

ment and were attending a review appointment.

The majority of the questions were ‘open-ended’

to allow patients to generate a number of

responses. This produced a list of 16 questions

aimed at reflecting the psychological impact of

dento-facial deformity.

Item reduction

Item reduction evaluated patient’s responses to

the initial questionnaire. Comments occurring

with a high frequency were included in the

questionnaire, whereas low-frequency responses

were removed.

Items which were selected by ≤11.5% of the

respondents (<3 out of 26) were excluded. This

Item selection

• Literature review
• Expert 
consultation

• Semi-structured 
interviews (n = 26)

Item reduction

• Items not 
expressed by< 
11.5% of 
interviewees 
discarded

Pilot study

• n = 75
• Readability, 
reliability and 
response rates

Questionnaire 
revision

• Expert panel

Testing the final 
questionnaire

• Reliablity
• Validity
• Responsiveness

Fig. 1. Study design.
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figure was decided by the team of investigators

as it was considered more inclusive than previ-

ously reported item reduction rates of 20%,

ensuring broader item inclusion. This produced

a list of statements which were used in the

initial questionnaire.

Pilot study

The pilot questionnaire was handed out at

appointment visits in the orthodontic depart-

ment at Leeds Dental Institute, as well as posted

to patients whose details were on the surgical-

orthodontic patient database. All patients were

supplied with a patient information leaflet, a

consent form to sign and a stamped addressed

envelope to return the questionnaire. Patients

who did not respond were contacted via tele-

phone and asked whether they had received a

questionnaire or whether they wanted a new

one posted out. A total of 110 questionnaires

were distributed (50 pre-surgical and 60 post-

surgical patients) and 75 were returned (39 pre-

surgical and 36 post-surgical patients). Two

forms of the questionnaire were developed: A

pre-surgical and post-surgical questionnaire with

grammatical alterations for the two separate

patient groups.

Analysis of the initial questionnaire

Readability and reliability

Readability was tested using the Flesch scoring

system (13). Reading ease and Flesch–Kincaid

grade level tests were applied to the pre- and

post-surgical questionnaires using Microsoft

Word (version Microsoft Office XP Professional).

For the initial study, only the test–retest

method was used and was carried out by tele-

phone ‘interviews’ on a random sample of 30

patients (15 pre-operative and 15 post-operative

patients). The patients were contacted, by tele-

phone, 2 weeks following the completion of the

initial questionnaire to reduce the ‘practice’

effect (14). Questions from the questionnaire

were repeated verbatim and responses recorded.

A kappa statistic was calculated using SPSS

(statistics package, version 14, for Windows,

SPSS Inc., Chicago, IL, USA, 1989–2006).

Questionnaire revision

During the process of questionnaire revision, all

final decisions were made following discussion

at regular meetings with the author, one clinical

psychologist, one clinical psychiatrist and a con-

sultant orthodontist.

Questionnaire testing

Sample size calculation

As this study attempted to test its reliability,

validity and responsiveness, it still has to be

considered as an improved ‘pilot’ project. For

this reason, and following statistical advice, a

sample size calculation was not required

and the research team aimed to obtain the

largest possible sample over the data collection

period, which lasted from May 2008 to May

2009.

Inclusion criteria

To reduce potential bias when testing the ques-

tionnaire, the following changes were made to

the inclusion criteria:

• Patients with dento-facial deformity, who had

already started orthognathic treatment in the

Orthodontic Departments at Leeds Dental

Institute or Seacroft Hospital in Leeds and St.

Luke’s Hospital in Bradford. For this study,

the start of orthognathic treatment was

defined as ‘the date of placing the first active

fixed appliance’.

• Post-operative patients more than three

months following definitive orthognathic sur-

gery.

Questionnaire distribution

Potential participants were selected from clinic

day lists prior to their actual appointment and

were sent a patient information sheet. Question-

naires were collected, where possible, prior to

the clinical appointment to improve the

response rate. To ensure the data collection pro-

cess was anonymous, an independent health-

care worker received all completed question-

naires. When a questionnaire was given out, this

was recorded, along with the patient’s hospital

number, on a separate data sheet. This process
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ensured anonymity of the actual questionnaire

but also enabled the overall response rate to be

calculated. All subjects who refused to partici-

pate were recorded.

Testing the reliability

The reliability of the questionnaire was tested by

both the test–retest method and the internal

consistency method. Patients were asked to

complete the same questionnaire within a 4 to

6-week period in the clinical setting. This sample

was dictated by patients who returned within

this time period as part of the normal treatment

process.

Testing the validity

Rasch analysis was used to test the validity of

the different sections of the questionnaire. Ras-

ch analysis fundamentally assesses a question-

naire for unidimensionality (is the questionnaire

measuring the same construct/subject area e.g.

well-being), and if the measure is not measur-

ing the same construct/subject, then it will not

fit the statistical model. It can be seen that it is

an excellent way to test for metric (ability to

measure) validity and unidimensionality (15). It

is probability-based and allows the raw scores

to be converted to scores that can be used in

statistical tests. If the correct processes have

been followed in questionnaire construction

(see part 1), and the questionnaire has content

validity (questions are a well-balanced sample

of the subject area to be measured), the Rasch

analysis should show whether it also has con-

struct validity (how well the test is measuring

the underlying concept it purports to measure).

In other words, if the questions are all thought

to be about well-being, and analysis proves uni-

dimensionality, then it is highly likely that the

questions are about well-being. Construct valid-

ity can be tested using a similar measure (ques-

tionnaire), with a prediction assumption that

related variables will correlate (convergent valid-

ity) and dissimilar variables will not (divergent).

This type of validity is the one most popularly

tested for in the literature (6, 16, 17). Despite

this, if a new questionnaire is unique, the use

of this test is limited, as a high correlation

would suggest that the ‘same questions are

being asked’ and therefore the questionnaire

would not be unique after all. Rasch analysis

can be seen to be the most appropriate and sta-

tistically robust method to assess validity when

the questionnaire has scaled responses and is

reported to be testing one construct/subject

area (18).

Testing the responsiveness

Within the data collection time period, all

patients who had completed a pre-operative

questionnaire and were greater than three

months following surgery completed a post-

operative questionnaire. This resulted in a longi-

tudinal sample. The research team aimed to

obtain the largest possible sample over the data

collection period.

Statistical analysis

The ages of the sample were calculated using

Microsoft Excel for Mac 2004. Rasch analysis

was completed using RUMM 2020 (2003) for

Windows. All other statistical analysis was com-

pleted using SPSS (statistics package, version 15,

for Windows, SPSS Inc., Chicago, IL, USA, 1989–

2009) for Windows.

Results
Questionnaire development

26 of the 27 patients approached to take part in

the semi-structured interviews agreed, giving a

response rate of 96%.

The initial questionnaire study resulted in an

overall response rate of 68% (78% pre-surgical

and 60% post-surgical). The gender distribution

of the sample was approximately ⅔ (68%) female

and ⅓ (32%) male. The mean age of the patients

in the initial study was 26.1 years (16.0 – 47.0,

SD 8.1). The ethnic distribution of the sample is

shown in Table 1 with the majority of the sam-

ple being white.
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The Flesch readability score for the pre-opera-

tive questionnaire was 82.4 and 82.2 for the

post-operative questionnaire. Both question-

naires had Flesch–Kincaid grade level of 3.2. This

categorizes the questionnaires as having ‘good’

readability with an ‘easy’ level of difficulty and

indicates that 86% of the UK population would

understand them (16).

The overall reliability of the questionnaires

was found to be ‘very good’ (19) with a kappa

score of 0.81 (0.60–1). The response rates to the

closed questions in both questionnaires ranged

from 91 to 100%, with the open questions rang-

ing from 24 to 45%. Looking in more detail, 77%

of the sample had been ‘teased about their

appearance’, but only 17% admitted that they

‘still got teased’. Of the people who still got

teased around ⅔ said that they ‘coped with it’

and ⅓ said it made them feel ‘depressed, upset

or angry’. The responses to the question ‘How is

your life different / how do you think your life

will be different following treatment?’ are shown

in Table 2 and highlight that the aspect of confi-

dence is an important factor to orthognathic

patients.

Questionnaire revision

After discussing the relevant literature, results

from the initial study and aims of the question-

naire, two ‘final’ revised questionnaires (pre-oper-

ative, supplementary file 1, and post-operative,

supplementary file 2) were completed fulfilling

the following criteria:

• To be clear and have structured sections

involving a scaled response, allowing statisti-

cal analysis to be performed.

• The structured sections should

1. enable accurate screening of patients in need

of psychiatric assistance

2. be amenable to a scoring system to allow ease

of use in the clinical setting and aid future

research

3. attempt to explore different psychological

aspects of the surgical-orthodontic ‘journey’

4. enable repeated administration to stable

patients to yield similar results (i.e. good reli-

ability)

5. be sensitive enough to reflect small, but clini-

cally important, changes (i.e. good respon-

siveness)

6. be valid

7. be relatively short and simple to administer

Table 1. Ethnic distribution of the pilot and test samples

Pre-operative

pilot (%)

Pre-operative

test (%)

Post-operative

pilot (%)

Post-operative

test (%)

Total

pilot (%)

Total

test (%)

White 33 (84.6) 87 (79.1) 31 (86.1) 61 (82.4) 64 (85.3) 148 (80.4)

Black/African 1 (2.6) 1 (0.9) 0 1 (1.4) 1 (1.3) 2 (1.1)

Black/other 0 1 (0.9) 0 0 0 1 (0.5)

Indian 1 (2.6) 12 (10.9) 3 (8.3) 5 (6.8) 4 (5.3) 17 (9.2)

Pakistani 2 (5.1) 8 (7.3) 2 (5.6) 7 (9.5) 4 (5.3) 15 (8.2)

Bangladeshi 0 0 0 0 0 0

Chinese 2 (5.1) 1 (0.9) 0 0 2 (2.7) 1 (0.5)

Other 0 0 0 0 0 0

Table 2. Responses to the question ‘How is your life differ-
ent/how do you think your life will be different following
treatment?’ during semi-structured interviews

Response Pre-op (%) Post-op (%)

‘I would have more confidence’ 53.8 63.9

‘I would have been teased/

bullied less’

12.8 5.6

‘I would be looked on the

same as others’

2.6 13.9

‘Life would be no different’ 15.4 8.3

‘Other’ 2.6 8.3
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With permission, a few specific and particu-

larly relevant questions from the only validated

condition-specific questionnaire, exploring psy-

chological domains (5, 6), were integrated in to

the new questionnaire. In particular, questions

relating to avoiding social situations were

included. The robustly tested Hospital and

Anxiety Scale (HADS) (20) was included along-

side the newly developed questionnaire, as it

was felt that this would act as a useful screen-

ing tool, to aid in the diagnosis of patients

with severe anxiety or depression. These

patients could then be offered extra psycholog-

ical support via a psychological referral prior

to commencing orthognathic treatment. The

resulting final questionnaires had the following

sections.

• HADS

• Well-being

• Expectations

Questionnaire testing

Sample demographics

110 patients completed the pre-operative ques-

tionnaire and 2 people refused giving a response

rate of 98.2%, whilst 72 patients completed the

post-operative questionnaire, and 1 refused, giv-

ing a response rate of 98.7%. The overall

response rate was 98.4%. The reliability sample

consisted of 23 patients who completed the

same questionnaire within a 4 to 6-week period,

with 10 completing pre-operative questionnaires

and 13 completing post-operative question-

naires. The longitudinal reliability sample con-

sisted of 23 patients.

The gender distribution of the sample was

similar to the pilot study with approximately 2/

3 (70%) being female and 1/3 (30%) being male.

The mean age of the pre-operative sample was

25.4 years with a range of 16.1 - 56.4 years

(standard deviation of 9.4 years). The mean

average of the post-operative sample was

27.4 years with a range of 17.4 – 45.7 years

(standard deviation of 7.5 years). The ethnicity

of the sample is shown in Table 1. The majority

of the sample (80.4%) was made up of white

patients, with 17.4% being Indian/Pakistani

patients.

Reliability

Test–retest

Both the well-being and the expectation sections

showed very good levels of agreement, illustrat-

ing acceptable reliability for the measures

(Table 3). A correlation of >0.80 indicates that

the scale is highly reliable (21). The ICC for the

anxiety section of HADS was comparable to both

sections of the orthognathic condition-specific

questionnaire, although the reliability of the

depression section was poor.

Internal consistency

The Cronbach alpha values of all the sections of

both the pre-operative and the post-operative

questionnaire show correlations that were

acceptable (Table 4). The internal consistency of

both constructs of the HADS was found to be

less than acceptable.

Validity

Hospital anxiety and depression scale

As the HADS was the same in both the pre- and

post-operative questionnaire, the Rasch analysis

includes the combined data from both samples.

The chi-square probability (Table 4) indicates

that for both the anxiety and the depression sec-

tions, the data did not fit the Rasch statistical

model, as the lack of fit was significant

(p < 0.001). This means that the questions were

not leading to responses that would be expected

from patients at different grouped levels of men-

tal state, that is, very anxious/depressed, less

anxious/depressed and not anxious/depressed.

Table 3. Test-rest reliability of the sections of the ‘final’
orthognathic item-specific questionnaire (n = 23)

‘Section’ of the

questionnaire

Intra-class

correlation

coefficient (ICC)

95% confidence

interval

Lower

bound

Upper

bound

Well-being 0.857 0.688 0.939

Expectations 0.861 0.676 0.941

HADS - anxiety 0.829 0.603 0.927

HADS - depression 0.232 �0.785 0.673
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The power of test-of-fit is a representation of the

person separation index and is indicative of the

power of the questionnaire to discriminate

between the respondents. This indicates that all-

questions may have been well answered in a

similar way, and the anxiety/depression ques-

tions did not lead to discrimination between the

different orthognathic patients that have

answered the questions. It may be that the anxi-

ety questions were not ‘sensitive’ enough for the

orthognathic population. The poor fit to the Ras-

ch model meant that further Rasch analysis was

not beneficial.

Well-being

Pre-operative

Table 5 shows that the chi-square probability

was 0.235, indicating that the data fit the model

and the excellent power of test-of-fit shows that

the questionnaire discriminates between respon-

dents. Rasch analysis allows each individual

question to be analysed. For each question, a

chi-squared fit statistic and a fit residual value,

which approximates to a z-standardized normal

distribution, are produced. Any question with a

fit residual +/- 2.5 is a cause for concern and is

a source of misfit to the model. The Rasch

analysis will give a category probability curve for

each question (Fig. 2). The probability curve 0

corresponds to the ‘strongly agree’ response, 1

to ‘agree’, 2 to ‘disagree’ and 3 to ‘strongly dis-

agree’. The x-axis is person location or logits

and corresponds to how the question is being

answered by the respondents. Ideally, there

should be a separate peak for each response cat-

egory, as seen in Fig. 2, which shows that all

response categories are valid and none are

redundant. Thresholds that do not increase

monotonically across the rating scale are consid-

ered disordered. Each category should have a

distinct peak in the probability curve. Questions

‘I find it difficult making friends’ and ‘I avoid

shopping when it’s busy’ were found to have

disordered thresholds. An example of a disor-

dered threshold is shown in Fig. 3. Each ques-

tion, through the Rasch analysis, is given a logit

score based on a z-distribution anchored on 0.

Half the questions will have positive logit scores

and half will have negative ones. The logits from

the ‘positive subset of questions’ were then

compared to the ‘negative subset’. A paired,

two-tailed student’s t-test was used with a 5%

significance level. p = 0.957 indicating no differ-

ence between the two subsets and therefore

unidimensionality.

Post-operative

Chi-square probability was >0.05 (Table 5),

indicating that the data fit the model and the

Table 4. Internal consistency of the sections of the ‘final’
orthognathic item-specific questionnaire (n = 23)

Questionnaire

Section of the

questionnaire

Cronbach

alpha

Pre-operative Well being 0.895

Pre-operative Expectations 0.882

Post-operative Well being 0.827

Post-operative Expectations 0.804

Pre and post-operative HADS-anxiety 0.625

Pre and post-operative HADS-depression 0.670

Table 5. Summary statistics of the Rasch analysis of the ‘final’ orthognathic item-specific questionnaire

‘Section’ of the questionnaire

Overall fit (item-trait

interaction- chi squared prob.)

Power of test-of-fit

(person separation index)

Test for unidimensionailty

(paired t-test)

HADS - anxiety 0.000 Poor (0.141) n/a

HADS - depression 0.000 Poor (�0.561) n/a

Well-being – pre-operative 0.235 Excellent (0.920) 0.957 - uni

Well-being – post-operative 0.053 Excellent (0.902) 0.813 - uni

Expectations – pre-operative 0.001 Excellent (0.870) n/a

Expectations – post-operative 0.090 Excellent (0.890) 0.807 - uni
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excellent power of test-of-fit shows that the

construct discriminates between respondents.

Only questions ‘I find it difficult making

friends’ and ‘my facial appearance limits my

ability to do the things I want to do’ were

found to have disordered thresholds. Table 5

indicates that the construct showed unidimen-

sionality.

Expectations

Pre-operative

Table 5 indicates that the questions did not fit

the Rasch model and therefore further Rasch

analysis was not indicated.

Post-operative

Table 5 indicates that the data fit the model sat-

isfactorily. Only the question ‘I look similar to

other people’ was found to have a disordered

threshold. The questions were found to be unidi-

mensional.

Responsiveness

To obtain an accurate logit score for individual

patients, there must be a satisfactory fit to the

Rasch model. As the well-being section was the

only one to fulfil this criterion for the pre- and

post-operative samples, it is the only section

where the responsiveness can be tested. The fact

that the logit scores are based on a normal dis-

tribution means a paired student t-test was

appropriate. As a result of numerous questions

unanswered, one patient was removed from the

responsiveness analysis giving a sample of 22.

p = 0.001 indicating a responsive questionnaire.

The mean post-operative logit score (2.16) was

higher than the pre-operative score (0.58) indi-

Fig. 2. Category probability curve question 1(well being), ‘I get teased about my facial appearance’, for the pre-operative ‘final’

orthognathic item-specific questionnaire.
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cating a statistically significant improvement in

well-being.

Discussion

The aim of the first part of this study was to

develop a questionnaire to assess the psycholog-

ical aspects important to patients undergoing or-

thognathic treatment. Although at first glance

any questionnaire can be seen to be subjective,

it is the process of development that will dictate

the final validity of the questionnaire. The devel-

opment of this questionnaire follows closely the

robust methods used in the only other condi-

tion-specific orthognathic questionnaires (5, 6).

The true prevalence of body dysmorphic

disorder (BDD) in the orthognathic population

has not been assessed to date. From the cur-

rent literature, it seems that mental health

professionals use structured interviews to make

the diagnosis of BDD. The ability to suspect

BDD and refer accordingly is key to avoiding

undesirable treatment results. In view of the

interview-based diagnostic tools currently used

to diagnose BDD, it would not be appropriate to

attempt to diagnose BDD with the use of an or-

thognathic psychological questionnaire. For this

reason, it was decided that BDD would not be

tested for with these questionnaires.

A questionnaire is a measurement tool (14),

that is relatively inexpensive, familiar and

acceptable to most people. It is well docu-

mented that open-ended questions lead to a

decreased response rate (14), as was seen in this

pilot study. It was for this reason that in the

revised questionnaire, there were no open-ended

questions. The initial questionnaires were

found to have an ‘easy’ level of readability (FRE

of 82.4 and 82.2 for pre- and post-operative

Fig. 3. Category probability curve for question 9(well-being), ‘I find it difficult making friends’, for the pre-operative ‘final’ ortho-

gnathic item-specific questionnaire.
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questionnaires respectively). The only other con-

dition-specific questionnaire tested for readabil-

ity was found to have a FRE of 61.442 indicating

the initial questionnaire compares favourably.

The results indicate that as tested by Rasch

analysis, the well-being section of this newly

developed questionnaire was found to be reli-

able, valid and responsive. This means that it is

appropriate for use longitudinally in orthogna-

thic patients. Both the expectation section and

the HADS were not found to stand up to the

same rigorous testing.

Approximately, 70% of the sample was made

up of females, which compares closely to previ-

ous studies (6, 22). It also accurately reflects the

commonly found demographics of patients seek-

ing orthognathic treatment (23). Although there

was a mix of different races in both the pre-

operative and the post-operative samples, the

majority of the samples were made up of white

(Caucasian) patients (80.4%). It must be remem-

bered that the results of this study are applicable

to orthognathic populations that are a match to

the demographics of the population studied.

Hospital anxiety and depression scale

A review (20), involving 747 studies, indicated

the HADS to demonstrate validity and found it

to perform well in assessing symptom severity

and ‘caseness’ (i.e. its ability to determine anxi-

ety or depression) of anxiety disorders and

depression in both primary care psychiatric

patients and in the general population. In this

study, the HADS was found to be unsatisfactory

when subjected to rigorous reliability and valid-

ity testing and is in contrast to previous thinking

(20). The analysis used shows that the scale

employed by the HADS does not stand up to

metric testing for this population, and so

individual scores do not have true statistical

meaning.

Well-being and expectations

Both sections of this orthognathic condition-spe-

cific psychological questionnaire show very

good levels of agreement, illustrating acceptable

reliability for the measures. It compares favour-

ably with the only other condition-specific or-

thognathic questionnaire (6), which had an ICC

range of 0.78–0.93. A correlation of >0.80 indi-

cates that the scale is highly reliable (21). The

Cronbach alpha values (0.804–0.895) of all the

sections of both the pre-operative and the post-

operative questionnaires show acceptable corre-

lations, which compare satisfactorily with the

only other condition-specific questionnaire (5).

The two questions that showed disordered

thresholds in the well-being section were ‘I find

it difficult making friends’ and ‘I avoid shopping

when it’s busy’. It has been stated that recoding

for disordered thresholds is problematic when

only a minimal number of questions are

involved (18). As the overall fit was good, rescor-

ing these two questions was not appropriate.

For the post-operative sample, once more, ‘I

find it difficult making friends’ showed a disor-

dered threshold leading to the possibility of

either rescoring the question or deleting it alto-

gether in the future. A further question, ‘my

facial appearance limits my ability to do the

things I want to do’ also showed a disordered

threshold. There appears to be no consensus in

the literature with regard to the appropriate

course of action when a question has a

disordered threshold or is not fitting the model

(15, 18, 24). As the Rasch analysis is based on

probability, it is a question of degree in the con-

text of the questionnaire being tested.

The pre-operative sample data in the expecta-

tions section led to a poor fit to the Rasch

model. The overall picture suggests that the pre-

operative subjects are ‘expecting’ a great deal

from surgery and, consequently, are responding

in a similar way. This will lead to a poor fit to

the model as the questions were not leading to a

range of responses. It is highly probable that

because expectations of the sample were on the

whole likely to be similar (high), there was no

scale in the responses and so no discrimination

in responses.

The well-being section of this orthognathic

condition-specific questionnaire was found to be

responsive. The small sample size (n = 22) used

to test the responsiveness of the questionnaire
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means that inferences with regard to the

changes following surgery are illustrated with

this in mind. The well-being of patients has been

shown to improve following surgery by the use

of this reliable, valid instrument.

In comparison to the available literature, the

methods used in questionnaire development,

reliability testing, validity testing and responsive-

ness testing were completed to a high standard

(6, 18, 22, 25, 26). The sample size of 184 com-

pares favourably to previous studies (1, 7, 22, 26,

27) and might suggest a potential for increased

reliability. However, it must be remembered that

this is a cross-sectional sample and not a true

longitudinal sample. The response rate of 98.4%

compares very favourably with the previous stud-

ies (1, 5, 7, 22, 27) and is a result of the method

used. The response rate seen in this study

reduces the possibility of non-response bias.

There are some areas of bias, however, which

must be highlighted. The patients were inter-

viewed in order for item selection to take place.

There is a risk of bias related to the type of

patient who is willing to devote time to discuss-

ing their feelings. These patients tend to be

either those who are very happy and want to

give ‘something back’ or those that are unhappy

and see it as a platform to discuss their concerns

(28). Although this is a potential source of bias,

the other processes that were followed, in ques-

tionnaire development, should eradicate

‘extreme’ items. The fact that there were two

orthodontists and two clinical psychologists

should mean that the final questionnaire should

have a balance of different questions. This pro-

cess would be more robust with a larger group

of professionals. However, resources did not per-

mit this. There is always an element of subjectiv-

ity in the wording and topic of the questions

although again the processes followed reduced

the bias in this respect.

Ideally, the patients selected for testing the

reliability of the final questionnaire should

have come from randomization to reduce bias.

The only way that this would be possible would

be to conduct a telephone or postal question-

naire. The change from a self-administrated

questionnaire to a telephone questionnaire is

likely to bring in significant bias and risks jeop-

ardizing the validity of this sample. The use of a

postal questionnaire is likely to increase non-

response bias and again affect the validity of the

sample. Recalling a patient for an appointment

purely to complete the questionnaire is unlikely

to be appreciated by the patient, and so the

method used was thought to be the most appro-

priate. It is for this reason that the recall period

was 4–6 weeks and not a defined time. One

drawback of the RUMM 2020 software is that in

questions where the patient has not given an

answer, it is counted as missing data. This leads

to a further decrease in the sample size for the

questions unanswered. The longitudinal sample

was dictated by the number of operations com-

pleted during the data collection period with the

knowledge that the patient must be at least three

months post-surgery. This limited the data col-

lection period for this sample to only nine

months, which led to a sample size of only 23

subjects, with one being discounted.

Clinical implications

In the current climate where outcome measures

for time consuming and costly treatment are

vital, the use of the well-being section would

applicable. This robustly tested and sensitive

tool would be a great addition to the armamen-

tarium of outcome measures for orthognathic

surgery. The demographics of this sample com-

pare favourably to previous studies(6, 22)and

therefore the external validity of this question-

naire is enhanced. It is possible, in the future, to

relate the ‘raw scores’ from the well-being sec-

tion to the logits score for each individual in

order to try and indicate whether there is a lin-

ear range of scores. This would mean that ‘raw

scores’, obtained easily in a clinical setting,

would have both statistical and clinical meaning.

This technique has been used previously (18, 24)

but is beyond the scope of this report.

The HADS was originally placed in the

questionnaire to provide a potential ‘screen-

ing tool’ so that clinicians would be able to

‘flag-up’ those patients who may need further

psychological input. This study has shown that
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for this orthognathic population, the HADS lacks

both reliability and metric validity. It is unlikely

that a single questionnaire will ever replace a cli-

nician’s full history over of a multitude of

appointments, before the decision to refer to a

clinical psychiatrist. In terms of well-being, how-

ever, a reliable, valid and responsive question-

naire can now be used in a longitudinal manner.

Conclusions

• Validity testing in the form of Rasch analysis

indicated that the HAD anxiety scale, HAD

depression scale and the expectation section

were not valid for this orthognathic popula-

tion.

• The 15-point well-being section of this condi-

tion-specific questionnaire has been found to

be reliable, valid and responsive for the ortho-

gnathic population.

Clinical relevance

There is currently a shortage of condition-spe-

cific, robustly tested, psychological orthogna-

thic questionnaires. This study presents the

development of a new psychological question-

naire that will enable the clinician to obtain a

valid outcome measure that can be used in a

longitudinal manner. This questionnaire sets

out to enable the clinician to quantify well-

being changes and aid audit, research and cost

justification for current treatments. It is also

hoped that this questionnaire will be a useful

aid in the decision to make any psychological/

psychiatric referrals as part of the treatment

pathway.
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Supporting Information

Additional Supporting Information may be

found in the online version of this article:

Supplementary file 1. Surgical-orthodontic

patient questionnaire (pre-op quesyionnaire).

Supplementary file 2. Surgical-orthodontic

patient questionnaire (post-op questionnaire).
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