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SCIENTIFIC The development of a patient-centered
measure of the process and outcome
of combined orthodontic and

orthognathic treatment

H. C. Travess*, J. T. Newtont, J. R. Sandyi and A. C. Williams}
*John Radcliffe Hospital, Oxford, TGKT Dental Institute, London, and }Bristol Dental Hospital, UK

Objective: The aim of this study was to develop a patient-based measure of the process and outcome of combined orthodontic
and orthognathic care in the National Health Service in the UK.

Design: Identification of relevant dimensions through qualitative methods, design of form, determination of psychometric
properties of the scale, specific readability, reliability and validity.

Setting: NHS hospitals in the South West Region.

Subjects: The sample comprised patients who had received combined orthodontic and orthognathic treatment between 01
January1998 and 31 December 2000. Twenty-six participants (a 25% response rate) took part in four focus group meetings.
Thirty subjects (65% response rate) took part in a pilot study to test the properties of the questionnaire.

Main outcome measures: Six broad themes emerged from the focus groups. These formed the basis of the sections in the
questionnaire.

Results: The questionnaire developed had a Flesch reading ease score of 72.9 or US grade level 4 equivalent to aged 9-10 years.
Test-retest reliability gave kappa values for most questions that exceeded 0.4. Criterion validity of the measure was established
by comparing responses to the questionnaire over two periods with a telephone interview on a sample of 30 patients. Criterion
related validity was poor for nine of the 16 items. By contrast the construct validity of the questionnaire was satisfactory.

Conclusion: A patient-based measure of the process and outcome of combined orthodontic and orthognathic treatment has

been developed. This has sufficient validity and reliability for use in inter-center audit projects.

Key words: Orthodontics, orthognathic surgery, patient-based outcomes, qualitative research

Received 24th October 2003; accepted 28th January 2004

Introduction

The introduction of Clinical Governance has led to an
increasing emphasis on assessing the quality and
effectiveness of patient care under the National Health
Service (NHS). The Government has also directed that
the NHS should be responsive to the needs of consumers
and that patients should be involved in shaping the
future delivery of care.' These issues have led to a need
to develop measures that reflect, not only the clinical
results of treatment, but also the quality of patients’
experiences of treatment.

Previous measures of patient satisfaction have been
based on tools developed by clinicians. It cannot be
assumed, however, that patients’ perceptions of quality
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of care are similar to those of clinicians. For example,
Burke & Croucher,” in a survey of patients in general
dental practice, showed that there was a mismatch
between dentists and patients in the criteria considered
to be important in treatment delivery. Furthermore,
patients are more likely to respond to questionnaires
that examine subjects of interest to them.? Clearly, then,
it is important to develop any health care measures with
patients’ views, rather than just those of clinicians.
Over the last decade, qualitative methods have been
used more frequently in areas such as health services
research and health technology.*® Qualitative data are
typically gathered from in-depth interviews and focus
group work. The main advantage of this approach is
that it allows complex issues to be probed and answers
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to be clarified in a more relaxed atmosphere with more
structured methods.® Focus groups are a form of group
interview that capitalize on communication between
research participants in order to obtain data. The
method is particularly useful for exploring people’s
knowledge and experiences of a procedure, mainly
because it facilitates the expression of ideas and
experiences that might be left under-developed in an
interview.’

As orthodontic treatment becomes more widely
available in the United Kingdom there has been an
increase in the demand for orthognathic surgery for
these cases not treatable by orthodontics alone. Most of
this treatment is undertaken within the NHS by hospital
orthodontists, and oral and maxillofacial surgeons
working together. Little is known about the standards
of care being achieved, in part because there are no
agreed measures for auditing the process or outcome of
care.

Data on patients’ opinions of the outcomes achieved
with combined orthodontic and orthognathic surgical
treatment have been sought, but with questionnaires
developed by clinicians.®'* The little that is known
about patients’ evaluation of orthodontic—orthognathic
treatment in this area has focused on patients’ motiva-
tions for treatment.'>'” To our knowledge their
opinions about the process of delivery of care have not
been previously evaluated.

This article describes the methods used in developing a
patient-based measure for auditing the quality of care
received by patients undergoing combined orthodontic—
orthognathic treatment under the NHS in the South-
West Region. Since little is known about the experience
of patients undergoing orthognathic surgery within the
NHS, qualitative research methods were used at the
beginning of this study to identify the range of possible
issues of concern.

Materials and method

The development of the questionnaire took place in
three phases. In the first, qualitative phase, items to
form the questionnaire were generated from focus group
discussions. The second phase comprised the design of
the questionnaire format and pilot testing for accept-
ability. In the final phase, quantitative research methods
were used to test the validity or reliability of the
measure.

Phase one: focus group study

As part of a regional study of the delivery of
orthognathic surgical treatment, patients who had
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received combined orthodontic and orthognathic sur-
gical treatment during the period 01 January 1995 and
31 December 2000 at eight hospitals in the South West
NHS region in the United Kingdom (UK) were
identified from clinic lists, local databases and
the relevant surgical operating books. The following
were excluded:

syndromic patients;

cleft lip and palate patients;

distraction osteogenesis cases;

patients who had undergone genioplasty or another
procedure not involving full movement of the
mandible or maxilla

A series of focus group meetings were held in the
following locations: Bristol, Bath, Taunton and
Plymouth. Each meeting was held in a non-clinical
environment outside the hospital. The chosen locations
were easily accessible by private and public transport.

Each meeting was held on a week-day evening to allow
ease of access and improve attendance. Potential
participants for the focus group meetings were initially
chosen from the list of patients who had undergone
surgery within the past 2 years (1 January 1999 to 30
December 2000) and who lived within easy traveling
distance of the location of the focus group meetings
using the technique of purposive sampling.* This selects
participants because they are likely to represent the
whole range of possible views on a topic, rather than
because they are representatives of the study population.
Subjects were chosen to reflect the range of different
surgical procedures that are used in orthognathic
surgery; a typical gender distribution for orthognathic
patients (two female: one male) and the total age range
of our sample at operation (age 15-55 years). There was
a poor response rate to the initial request for volunteers
to take part in the study and, therefore, the sample
frame for the focus group study was extended to also
include patients who were operated on during the period
(1 January 1998 to 30 December 1998). Potential
participants were contacted by letter and invited to take
part in a focus group to explore their views of combined
orthodontic orthognathic treatment. A study informa-
tion sheet and consent form were included with the letter
of invitation. Written consent was obtained from each
participant. Patients were invited to attend the meeting
closest to their home and travel expenses were reim-
bursed by the research team.

An independent facilitator, who was unaware of the
issues surrounding orthodontic—orthognathic care, con-
vened each meeting. A variety of questioning styles were
used as recommended by Britten.'® The discussions were
allowed to be flexible according to the experience of the
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participants. Each meeting was tape-recorded, with the
participants’ consent and an observer took written field
notes of the proceedings. Following each meeting, the
tapes were transcribed into Microsoft Word® docu-
ments with the names of participants changed to
preserve anonymity. The transcripts were then analysed
as described below and themes surrounding the delivery
of combined orthodontic-orthognathic surgery were
identified. Following ‘grounded theory’,' whereby
themes are allowed to emerge from the data, further
focus group meetings were held until no new themes
emerged from the data.

Analysis. Each transcript was then analysed
independently by hand, the two researchers involved
also worked independently. The themes surrounding the
process and outcome of care that emerged from the data
were identified using the technique of constant
comparison.'” Codes were assigned to each unit of
speech—defined as a continuous period of speech by an
individual person—which ended when a different person
spoke. Each code represented a theme. The first speech
unit was read and a code, or codes, created to reflect the
content of the speech unit. The next speech unit was
then compared with the first unit to see if it fitted the
first code or required a new code to be created. This
process was continued throughout each transcript.
Analysis of themes occurring in the group interviews
proceeded in parallel with meetings, focus groups were
arranged until no new topics arose, as advised by
Morgan.”

The researchers then compared identified themes and
a common agreed set of themes was created. For each
theme, the meanings were defined and common-code
descriptions assigned. The researchers independently
rated the frequency of occurrence of each theme for all
the focus group transcripts using QSR NUD-IST®
software. Frequency tables of the occurrence of each
theme were created. The inter-examiner agreement in
the rank order of occurrence of themes was calculated
using Spearman’s rank correlation coefficient.

Phase two: development of the questionnaire

The key themes identified from the focus groups were
used to form the basis of a questionnaire to audit patient
perception of the delivery and outcome of combined
orthodontic—orthognathic surgical treatment. Questions
were devised within each category to be included in the
questionnaire. The number of items in each section
mirrored the importance that each section was given in
the focus groups by the participants. To improve
response rates,”’ a bold yellow colour and logo was
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used for the front cover of the questionnaire (Figure 1).
The first version of the questionnaire was piloted on a
sample of 15 patients attending a joint maxillofacial and
orthodontic clinic at a hospital within the South
West Region who had recently completed combined
orthodontic-orthognathic treatment. Subjects were
invited to complete the questionnaire with the researcher
present and to assess each question for ease of under-
standing. The time taken by each participant to
complete the questionnaire was recorded. The
researcher made note of any questions or sub-sections
that participants faltered on, left out or failed to answer.
The Flesch Reading Ease score and Flesch—Kincaid
grade of the questionnaire was tested using Microsoft
Word® software. The Flesch reading ease score was
targeted at 60.0 or above and the Flesch-Kincaid grade
level at grade seven or below (equivalent to a reading
age of 12-13 years).

Following the pre-pilot study, the format of the
questionnaire was adjusted. The questionnaire was then
re-tested on 10 patients attending for review at a joint
orthodontic-maxillofacial clinic in a different hospital
within the region and the readability of the question-
naire was tested as previously. This process was repeated
until the agreed reading ease scores targets were reached.

Phase three: testing the validity or reliability of the
questionnaire

Forty-six patients, comprising the subjects who took
part in the focus group meetings together with 20
patients who showed an interest in participating in the
study, but were unable to attend a focus group meeting
were invited to take part in the pilot study to test the
questionnaire. All participants were at least 3 months
post-surgery at the time of the study. The maximum
time since surgery for this sample was 3 years 9 months.

Patients identified for phase three of the study were
contacted by post with a study information sheet
explaining the nature of the research. Each respondent
was asked to complete a consent form allowing the
researchers to access their medical records in addition to
consenting to the study. Subjects who indicated that
they wished to participate were sent a questionnaire (T1)
together with a postage-paid reply envelope for its
return. Subjects who failed to return the questionnaire
were sent a reminder letter, together with another
questionnaire. This was followed up with a second
reminder letter.

After a period of at least 3 weeks after the return of
the first questionnaire (T1), each respondent was sent a
second copy of the questionnaire (T2) to complete at
home. A reminder letter and questionnaire were sent to
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Confidential ID number[ ]

Survey of patients having orthodontic treatment and facial surgery.

What is this questionnaire about?
This survey asks you about the treatment you had whilst you attended the hospital for

orthodontic treatment (braces) and the surgery on your face.

If you do not wish to take part in the survey, or feel you did not have the treatment we are
surveying, please tick the appropriate box below and return the questionnaire to us, so that
we need not trouble you further.

| do not wish to take part ] | did not have the treatment [_]

Guarantee of confidentiality.

The names and addresses of patients taking part in this survey are held in strict confidence at

the University of Bristol.

The researchers will not reveal the names or addresses to any doctors or dentists,

government department, the media or members of the public.

Taking part in the survey will NOT affect your future care in any way.

Figure 1 Front cover design of the questionnaire
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respondents who failed to return the second question-
naire (T2) as described previously. The responses to the
questionnaires T1 and T2 were coded and entered into
SPSS for analysis. The reliability of the response to
each question was calculated using kappa and weighted
kappa values were calculated as appropriate for each
question. To give an overall assessment of reliability, the
mean kappa score for each section of the questionnaire
was calculated.

The face and content validity of the questionnaire
were assumed to be good since the questions reflected
the range of experiences and concerns of individuals
who had undergone combined orthodontic—orthognathic
treatment as identified from the focus group work. To
assess criterion-related validity, all patients who had
completed at least one questionnaire were contacted by
a telephone (researcher HT) on a weekday evening.

The researcher interviewed each participant using a
structured interview schedule (Figure 2). If the question
required a scale answer then this was described in full
before the participant answered. For other questions, a
free answer response was recorded. This was then
followed by the researcher giving the interviewee a list
of other possible responses, which had been presented as
tick boxes in the original questionnaire. The data from
the telephone survey were coded and entered into a
database in SPSS® for analysis. The percentage agree-
ment between the responses given in the questionnaire
(T1) and those in the telephone interview were
calculated.

The medical records of all participants who had
completed at least one questionnaire were examined by
one researcher. To test construct validity, the responses
given to factual questions about treatment in T1 in the
pilot study were compared to data gathered from the
medical records (Figure 3). One subject was excluded
from this part of the study because their hospital notes
were not available. The clinical data were coded and
entered into a database in SPSS® for analysis.
Correlation coefficients were calculated for the agree-
ment between each participant’s response at T1 data and
about orthodontic-orthognathic treatment recorded
from the medical records.

Results

A total of 489 patients were identified who had
undergone surgery in the South West Region in the
period 1 January 1995 to 31 December 2000. A total of
103 patients met the selection criteria for the focus
group study of having been operated on within the 3
years preceding the focus group study (1 January 1998
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to 31 December 2000) and being resident within easy
traveling distance of one of the planned focus group
meetings.

Phase one: focus group study

A total of four focus group meetings were held. Table 1
shows the number of subjects invited to the focus group
meetings and the number that attended within each
area. Six of the participants were male and 20 were
female, the age range was 18-50 years (median 25 years).
Ten participants (37%) had bi-maxillary surgery; 10
underwent a mandibular procedure and the remaining
six subjects had maxillary surgery.

Six broad themes surrounding the process and out-
come of combined orthodontic-orthognathic surgical
treatment were identified from the transcripts of the
focus group meetings. The major thematic areas were:

e reasons for surgery;

e orthodontic treatment;

e surgery—in patient issues;

e post-operation problems at home;
o information that helped;

e benefits of treatment.

Each theme was then divided into sub-themes that
further characterized the broad theme (Figure 4). Table 2
shows the results of the inter-rater reliability study for
the frequency of occurrence of sub-themes within each
broad theme. The level of agreement between the two
raters was high for all themes except ‘orthodontic
treatment’” and ‘post-operative recovery period’.
Discussion between the two raters revealed differences
in opinion about whether post-operative orthodontics
should be included in this category. This was reconciled
by coding all statements, which referred to orthodontic
treatment under the °‘orthodontic treatment’ theme
regardless of when they occurred in the treatment
process. The two raters also differed slightly in their
interpretation of the post-operative recovery period. It
was agreed that the ‘post-operative recovery’ theme
should be limited to issues surrounding the delivery of
care, which occurred after the patient had been
discharged from hospital following their surgery.

Reasons for surgery. The reasons given by participants
for undergoing surgery were many and varied, as
illustrated by the number (19) and range of sub-themes
within this category. Seven participants stated that they
underwent surgery to improve their appearance. The
major thematic areas are illustrated below using quotes
from the focus group meetings:
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Telephone Check List. ID No.[ ]
A1.Could you tell me the reasons you wanted treatment ? unprompted prompted
a)To improve my self confidence ] |
b)To improve my looks ] ]
¢)To improve my smile O O
d)To improve my social life ] Please ]
e)To straighten my teeth ] tick one |
f)To prevent future problems with my teeth ] or more O
g)To improve my ability to eat O boxes O
h)To improve my speech ] |
iyl didn’t think | had a problem / reason ] ]
) O BT e
B8. (i) When you were deciding to have treatment, what form of information were you given?

a) Verbal (in the clinic) O
b) Leaflet O
c) Meet another patient ]
d) photographs of patients and results |
(ii)do you think this helped you prepare for your treatment? [ yes[] no
E1. Immediately following your surgery, how much pain did you experience?
1 2 3 4 5
worst pain ever no pain
E10. How would you rate the numbness immediately after your surgery?
less than you expected / as you expected / worse than you expected?
J2. Did you feel the specialists listened to your opinion
1 2 3 4 5
all the time usually not at all
J3. Were the specialists’ explanations about treatment options
1 2 3 4 5
very understandable usually not at all understandable
Finally, Overall can you give me a rating for the treatment you received?
1 2 3 4 5
I'm worse off than before same as before I’'m thrilled with the result

Figure 2

Telephone interview sheet used in criterion validity study
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ID No.

Cross checking with Data

C1. (i) For approximately how long did you wear braces stuck to your teeth?
{bond up date | [ ] debond date [ | ]}
0 - 1year Ll
1-2 years [k Please tick
2-3 years [z ONE
longer [l box
can’t remember [s

C5. (i) Did you have to wear elastic bands between [ yes = go to section (ii)

your teeth ? [] no=>goto C6
{start elastics [ ] ] finish elastics ] ] ]}
C7. Did you have retainers fitted after the braces [] yes
were removed? [ ] no
{Retainers fitted [ ] T ]}
D4 ii)Approximately how many days were you actually in hospital? [ ] days
{admission date [ | ] discharge date [ | ] ]}

D1. Which jaw did you have moved in surgery? (including 2nd op where

appropriate)

Questionnaire 1 medical records
Top jaw L Top jaw L
Bottom jaw [ Pleasetick Bottom jaw [k
Both jaws [z ONE Both jaws [k
Chin only [+ boxonly Chin only [a

G6. How often did you have to attend the clinic for emergency appointments?

Questionnaire1 medical records
Never [h Please tick Never [h
Once or twice [ ONE Once or twice [k
Lots [z boxonly. Lots [

Figure 3 Data collection sheet used in the construct validity study
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That was why I did it, the only reason I did it. Because I
have never ever liked the way I looked. (Participant in
focus group 2; coded 1.1—Reasons for surgery/facial
appearance )

Another common reason was because they were
experiencing difficulties eating:

I always choose, or I always chose things that were easy to
eat. I would never, ever have a piece of meat, like a steak,
which involved a lot of chewing. (Participant in focus group
2; coded 1.3—Reasons for surgery/difficulty eating)

Orthodontic treatment. Although the experience of
undergoing orthodontic treatment was, in general, seen
as less difficult than the surgical treatment, several
participants reported both pain and inconvenience from
the appliance:

I had wires gouging into me for two years, you know and
so your life revolves around little bits of wax and the
ulcers and the smell of the ulcers and you know, the
inside of my mouth was just cut to pieces. (Participant
in focus group 1; coded 2.2—Orthodontic treatment/
pain; 2.3—Orthodontic treatment/ulcers; 2.14—
Orthodontic treatment/wax)

Wearing retainers at the end of active treatment was
more of an issue to some participants than the fixed
appliances:

Because the retainer is actually in your mouth, so to
speak and to eat, I found it much more difficult with that
in my mouth than I did with the actual sort of braces on
the outside. (Participant in focus group 3; coded
2.8—Orthodontic treatment/trouble with retainers;
2.23—Orthodontic treatment/eating problems; 2.24—
Orthodontic treatment/speech problems)

In-patient issues.  The experience of in-patient
treatment and surgery was an important issue to
participants; indeed, it was often the first matter that
participants wished to discuss. The participants recalled

Table 1 Number of subjects identified for focus groups and number
who attended by location of focus group

Focus Group location No. contacted No. attended

Bristol 45 11
Bath 38 6
Taunton 9 3
Plymouth 14 6
Total 106 26
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this as a time of marked physical ill health and
discomfort. This was often exacerbated by the
participant having unexpected symptoms after the
operation. In general, patients felt better when they
could anticipate negative events such as pain, numbness
and swelling. A typical example was a comment from a
participant who experienced post-operative difficulties
breathing. The participant found this distressing because
they had not been warned that this might happen:

It was quite frightening at times, when you couldn’t
breathe and you couldn’t get enough air through your
mouth. I hadn’t realized that my nose would be quite so
affected. (Participant focus group 2; coded 3.3—In
patient issues/could not breather post-op)

Other problems focused on the lack of specialist
nursing care available on the ward:

There was no help with eating. I couldn’t eat a thing and
there was no special diet or anything ... I didn’t eat
anything for a week. (Participant in focus group 1;
coded 3.32 In-patient issues/problems with eating)
Yes, it was my son that said to the nurse ‘how’s my mum
going to take that tablet, surely you’ve got one that’s
dissolvable’ and they looked at me and looked at the tablet
and said ‘oh yeah, I suppose you could really couldn’t
you’, so it was, yes, what you're saying is right because
afterwards you can’t say very much. (Participant from
focus group 2; coded 3.5—In patient issues/not given
liquid pain killers, probs with pain relief; 3.8—In patient
issues/lack of knowledge and attention from ward staff;
3.8—1In patient issues/unable to talk post-op)

Problems at home following the operation. The short-
term inconveniences at home following the operation
included ongoing pain and swelling. Tiredness was a
common complaint. Several participants felt that it took
them longer to recover from the operation than they had
anticipated:

The orthodontist said about 4 weeks, but there was no
way I could have managed to cope with my job after
4 weeks. (Participant in focus group 2; coded 4.1—
Post-op problems/recovery period longer than
expected; 4.11—Post-op problems/swelling)

Some participants experienced a delayed reaction to
their surgery:

Yeah, I had a bit of an identity crisis actually about six
weeks afterwards oddly enough, and I was really thrilled
with the result and I couldn’t tell you to this day why I
was upset, but I looked in the mirror and I was just so
upset because it wasn’t me. (Participant from focus



JO September 2004

Scientific Section

228 H. C. Travess et al.

[IBA9A0 DUED POOT)
swapqoad do 150

10109 12

weSe JUOP 11 3ABY PINOA,

& SUOP 11 JARY 10U PINOA

11221 3s|e]
1eam 01 3|qe / qIe2y [BIUap Ja11ag]

asnw £e)d 01 Jarseq

1M Yyosads

SI3YIO WO JUDIILLP YOO I, U0(]
191129 34007 1231 / sojoyd ut d1wg
oqnd ut 1eg

23UPLUO))

131139 100

%

® o o o o

JUIILIBALY, JO SJLJIUdY

OJUI YN OO UIAT(Y

ssanoud Xy
Fuo| — aoupApE W Furptosp 1no |

Sp WOJ Papn]axa 1j2,
do axd uonewopur yFnoud usals 10N
| JOO| PINOA TRYAM MOUY 01 PIIURAY
sasanN

SR

suolisanb jo s10] ysy

QUOP 1 PBY YA 353 SUODWOS 2
sojoyd 23g

AUOP I PRI P,OYM SUOMWIOS O PAY[B],
$SOUqUINY JNOqE PO ],

do
mouy

210404 181 JOU LIRIS WO

QUOP 1 PRY OYM IUOILUOS MUY
ajut
yanous uaa1Foadxd 01 jeym mauy

%

padiay jey) uoneuriojuy

;°nbruyod) uostredwoos jueisuod oY) Suisn sdnoid snNoOoJ oY) WOLJ PIYIIUIPI SAWSY)-qNS PUE AW,  d4nBiy

dojsod pau)

WOy Je 18]18q palanosay
WwBlom 1507

do 3sod uocebins Ag uess JoN
pojadxs ueyl Jajsq AIsAoosy
510G

SONSE(O YIM SWB|GOId

swiajqosd
Buiyieaig/sasnuls paxoo|g

asdejoy

dws) 0 sAl)ISUSS MmEl
oueleadde

0} pasn Job 0) spualiy o} JNoug
so1e(d Wioy sWa|gold

paul} § seyoe ede4

808} Ul Yy Buag INOGE PBLIOAA
sBuryoum L

sdweso; mel Bunl)

Buqaqua

paziewney) ; uoissaidsg
Buljiemg

sJay uled Bupje

Y183 Bulues|s swa|qold
sayoys

soueleadde uj abueyn

uied

3)se} pue uoljesuas Ul sabuey)
sabueyo adeys ason

1JO SIBOM SSBUGLUNU 2I0J8C SLUI|
jes 0} 8|geun swi |

pajoadxa ueyy Jobuo| Alarooay

%

pord A134031 do 3s0g

paiL
sanse|s bupe|d swa|gold
pajadxs Uey} Jalseq
swajqoid Bupex

21Ul 158

1€ U302 Jo} $BNSSI paroadxaun
swa|goud snuig

sd| peddey)

Bunaqua

Jeioads |98y 0} apel

sem do Buol moy azifeal ,uplq
do noqe pauajybu4

Buipasig

asoU mo|q ,ued

el 03 djqeun

pasinig

do saye oIS

paem sjeudoiddeu|

do Joj paiedaud jlo4

pajleoued do

"do

Jaye Jouw vl Bupjool psusiybuy
sem do Big moy azijeas upiq
Bnoy) ueyy sebuoj yusned u|
ELETT

duqg wouy ured

dijisnlou quanu aaey 8lO0YAA
yies) Buiues|p

do jsod uoabins Buiaas JoN
lels piem

10 uohusne/eBpsmowy Jo o
no uaye) Bureq suteiq

s19||1) uled

MO||EMS 0] 9|98 10N
ajeudosddeu poo4

yiesiq LupineD

ued

Buyiems

%

® ® o 06 0 0 0 0 8 0 0 0 0 0 0

e o o s 0o o o o

® 6 0 0 8 0 o o

sanssl Juaned-uj ‘A1abing

aoeiq Im swiajqold yoosadg
swa|qosd Buneg

yjea} jo asdejoy

A1aBins 1aye saoelq pajey
sa0eIq Buuesm pajeH
U308} WOPSIA

swalqoid Aue aaey J,upIQ

do Jaye
Jieyod [eaym U Aisbins 0y Buiogy

WBNoy} uey 4exoinb xy
S]8%0LI] PSIO(0D PSJUBAA
Xem UsAIB JoN
syuswyurodde 1oy Bumean
sJsuIE)al JNOGE MOUY 1,UpIQ
JyBnoy} se peq se JoN
sjuswinsu| [eaisnw Buike|q

sisulelal yum a|gnol |
do Jaye xy Jo yibuaT
Xy jo yibus

sonse;3

)eb pooyBuiysnigyloo |

s189|N
ured
ajdosd 180 Jo suoioesy

%

Xy nuopoyno

uosbing |10
ishuopoylLO

4ao

Aq pauayey

auop
1 PEY OYMm 9S|S SUOBLIOS MBUY

suop
2q pinoo BuiyiAue mouy Lupig

do aaey o) paleos 0o} Inq
126UNCA UsYM PassNosIp ueag

sdi| 8s0)2 J,Up|N0Y
sem wa|qoud 1eum mouy Lupia

xY pajsabbins as|e auoswos
‘goueieadde yym Addey

swiajgoud yoossds
pasea) Buleg
SUOSEal (B0

[BI00S/80UBPHUOD J|8s
/20UBPLUOD BA0IAW|

ued uj
swa|qosd aInny JusAsld
SWIB|GoId W9

Bunes Anoiya
souelseadde |ejusp saosdw|
aoueleadde |eloe) anoidw|

%

AieBans 10j suoseay

jooy 8al]



JO September 2004 Scientific Section Patient measure of orthodontic care 229

group 3; coded 4.7—Post-op recovery/change in
appearance; 3.16—In patient issues/frightened looking
at yourself after operation)

Information that helped the participants. Participants
were asked how the delivery of care could have been
improved. Many participants would have wished to
meet with a patient who had undergone a similar
procedure prior to making their decision to undertake
the treatment:

I think I actually said to [ Name of surgeon] ‘is there
anyone I can talk to who has had it before? Even like on
the phone, just to get an idea’, and he said ‘no not
really’. (Participant in focus group 1; coded 5.5—
Information/wanted to meet someone who had it
done; 5.2—Information/knew someone who had it
done)

Benefits of treatment. Participants in the present study
reported a range of benefits from undergoing combined
orthodontic-orthognathic  surgical treatment. These
included increased self-esteem, confidence, attractiveness
and functional aspects:

1 smile a lot more now and my posture is a lot different
and my eyes are different and it’s really quite strange
actually, I didn’t think it was going to be quite such a
change. (Participant in focus group 3; coded 6.1—
Benefits of treatment/look better overall; 6.4—
Benefits of treatment/comfortable smiling, straight
teeth)

I'd go through it again tomorrow if I had to. It has made
such a huge difference in my life that I would go through
it all over again. My appearance has changed so much

Table 2 Agreement between raters on the rank order of occurrence
of sub-themes within broad thematic categories

Themes Spearman’s rho
Reasons for surgery rho=0.954 p<<0.001
(19 sub-themes)

Orthodontic treatment rho=0.691 p<<0.001
(23 sub-themes)

Surgery—in-patient issues rho=0.914 p<0.001
(35 sub-themes)

Post-operative recovery period rho=0.635 p<<0.001
(29 sub-themes)

Information that helped rho=0.761 p<<0.001
(15 sub-themes)

Benefits of treatment rho=0.817 p<<0.001

(14 sub-themes)

... I haven’t made a conscious effort to change the way I
am, but other people have noticed I'm totally different.
(Participant from focus group 3; coded 6.1—Benefits
of treatment/look better overall; 6.2—benefits of
treatment/confidence; 6.11—benefits of treatment/
would have it done again)

Not all participants, however, felt that they had
benefited from treatment:

1 felt like they had lied about that, because although they
told me about the numbness just before the operation they
did say that 99% of people do get feeling back so don’t
worry about it, but then I don’t know a few months ago
they asked how much feeling I have got back and I said
well my jaw is still frozen and they said ‘Oh yes, people
don’t get the feeling back in their jaw’ and it’s like well
that isn’t quite the same as saying 99% will get the feeling
back. And that is a major thing. You know, eating if
you can't feel it. (Participant in focus group 3; coded
6.13—Benefits of treatment/post-op problems; 3.31—
Surgery in-patient issues/unexpected issues for consent;
4.2—Post-op problems/time unable to eat; 4.3—Post-op
problems/time before numbness wears off)

Phase two. development of the questionnaire

Twenty-five subjects took part in the pre-pilot studies to
test the acceptability of the questionnaire. The time taken
by the subjects included in the pre-pilot studies to
complete the questionnaire ranged between 10 and
40 minutes (median 15 minutes). The ease of administra-
tion was found to be good, although some subsection
questions were omitted during the pre-pilot. The ques-
tionnaire layout was therefore adjusted before the pilot
study to reduce this. The overall Flesch—Kincaid grade
level of the questionnaire used in the pilot study was 4.7
(equivalent to the reading ability of a 9-10 year old). The
introductory pages were graded at 7.0 (12-13 year old
reading ability). The Flesch Reading Ease scores for the
questionnaire and the introductory pages were 72.9 and
70, respectively. This suggests that 60-70% of the
population would be able to understand the document.

Phase three: testing the reliability and validity of the
questionnaire

The study to test-retest the reliability of the
questionnaire. Thirty participants (65% response rate)
completed the questionnaire at times T1 and T2 to
test-retest the reliability of the questionnaire. Six
participants were male and 24 were female. The age
range was from 18 to 57 years. Fourteen participants
had undergone single jaw surgery, whilst 16 had a
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Table 3 Test-retest reliability of questionnaire: Median (and range) values of Kappa or weighted Kappa for items within each

domain of the questionnaire

Section

Median Kappa for items (range)

No. of questions

A Reasons for treatment

0.73 (0.35-1.00)

B Experiences before treatment
C Experiences of wearing braces

D Nature of surgery
E Experiences of surgery
F Post operative care

G Appointments and traveling

0.68 (0.25-1.00)
0.55 (0.00-0.84)
1.00 (0.71-1.00)
0.66 (0.47-1.00)
0.73 (0.37-1.00)
0.81 (0.00-1.00)

w 0o O

—

H Benefits of treatment
J Information given

0.75 (0.51-1.00)
0.54 (0.45-0.75)

W N N =

bi-maxillary procedure. The median and range of kappa
scores for questions in each section of the questionnaire
are shown in Table 3. The kappa scores show good to
excellent agreement®' for all sections of the questio-
nnaire except section J. This section was about informa-
tion given to patients before and during treatment.

Validity. To test criterion, 30 subjects who completed
the questionnaire (T1) were interviewed on the
telephone. Table 4 shows the percentage agreement for
questions included in the criterion validity test. There
was good agreement for all items tested except for
question J2. This question asked the respondent if they
felt that the Consultants involved in their care listened
to their opinion about treatment.

Table 4 Percentage agreement, Kappa and weighted Kappa between
questionnaire responses at time one and the telephone interview in the
criterion validity study

Question % Agreement Kappa/* weighted Kappa
Ala 41.9% 0.04
Alb 58% 0.16
Alc 67.7% 0.30
Ald 90.3% 0
Ale 64.5% 0.24
Alf 63.3% 0.30
Alg 71% 0.39
Alh 93.5% 0.47
All 100% 1.0
B8b 64.5% 0.28
B8c 90% 0.61
B8d 83.9% 0.68
El 61.3% *0.57
E10iii 68.9% *0.51
J2 48.4% *0.45
J3 58.1% *0.33

A total of 31 patients were included in the construct
validity study. Table 5 shows there was good agreement
between the subjects’ responses to questions about
treatment received and data recorded from their clinical
notes for all questions tested except for question G6.

Discussion

This study has used a combination of qualitative and
quantitative methods to devise a patient-centered ques-
tionnaire suitable for auditing the process and outcome
of orthodontic-orthognathic treatment within the NHS.
The questionnaire covers a broad range of issues of
relevance to patients and has demonstrated acceptable
test—retest reliability, as well as construct and criterion-
related validity.

During the qualitative phase of the study, participants
identified several motivating forces for undergoing
treatment. These included functional, social and psy-
chological reasons. A similar range of motivations has
been identified by numerous researchers both in the UK
and the USA, using a variety of methodological

Table 5 Measures of agreement between data from medical records
and responses at time one questionnaire in the construct validity study

Question % Agreement Kappa/* weighted Kappa
Cl 61.3% *0.43
C5 90.3% 0.35
C7 96.8% 0
D1 93.5% *(.82
G6 41.9% *0.20
Mean Mean  Wilcoxon
Question  rho time 1  time 2  z value P

D4 0.51 p<0.005 4.1 4.1 0.27 0.79
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approaches. ' ®1417:2225 These observations provide

some degree of validation to the use of focus groups
to ascertain patients’ perceptions of treatment. The
advantage of using qualitative methods was demon-
strated in both the range of issues discussed and the
ability of participants to identify apparently contra-
dictory positions.?® For example, participants identified
a great many benefits of treatment, but also identified
some post-operative problems that the researchers had
not appreciated.

The focus group discussions in the present study
identified a number of issues to patients surrounding the
delivery of orthognathic treatment that are not com-
monly described in the literature. For example, some of
the participants in the qualitative study recounted that it
felt difficult to breath in the period immediately after
maxillary impaction and that this was a frightening
feeling. This may have been a consequence of reduction
in the antral space, or reduced sensation in the linings of
the nasal passages and sinuses. Patients are routinely
counseled about the possibility of lingual paraesthesia
after mandibular osteotomy. Few are told, however,
about the changes in sensory perception that may occur
following a maxillary impaction, possibly because
clinicians are unaware of the potential impact that these
may have on the patient.

Several previous studies have examined patients’
reasons for seeking combined orthodontic—orthognathic
treatment but, most of these studies have been based on
clinician-based questionnaires. Very few studies that
would be comparable to the present study have used
qualitative techniques to probe patients’ reasons for
surgery. Ronis er al'> used telephone interviews to
develop a questionnaire looking at the benefits and risks
of treatment. They did not, however, examine the
process of care in any great detail, unlike the present
study. The lack of a clear description of the methods of
analysis in the latter study also makes it difficult to reach
clear conclusions. Broder er al'’ used qualitative
methods to compare the motivations of patients who
chose to have combined treatment with those of patients
who opted for orthodontic treatment alone. This is in
contrast to the present study, which focuses on patients
who have completed combined orthodontic and orthog-
nathic treatment. Furthermore, Broder es al'” inter-
viewed patients who were yet to have treatment,
in contrast to the present study, which is entirely
retrospective.

We were interested in patients’ experiences of in-
patient care after orthognathic surgery, an aspect where
there has been little previous research. Participants
reported being distressed by the side effects of surgery,
which they had not been warned about by clinicians.
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For example, patients can have difficulty breathing
through their noses following a Le Fort I procedure.
This finding is in agreement with other research,?’ which
has shown that patients who are informed of likely
problems and given information about coping with
them, report less distress. Several participants in our
study also reported being surprised at how long it took
them to recover from their operation. It is difficult to
put these findings into context with little previous
research addressing this important area of the process
of treatment and recovery. The participants expressed a
wide range of views concerning information that they
wished they had received before starting treatment. This
reflects the complexity of patients’ information require-
ments and the need to tailor information to meet
individual needs.

Perceived benefits of undergoing orthognathic surgery

The benefits of treatment identified by participants in
the present study were similar to those identified in
previous studies.!*!>?® Ronis e al.'> suggested that the
patient’s satisfaction with treatment was related to their
motivations for and expectations of the treatment.

The present study suggests that patients’ perceptions
of treatment are qualitatively different from those of the
clinician. This is illustrated in the participants’ discus-
sions in relation to the orthognathic surgery. In most
instances, the surgery was seen as the main focus of their
attention:

I think the worst thing for me was having to decide so
far in advance that I was going to go ahead with it
because you knew that once the braces were there that
was it and if you were looking ahead two years you were
thinking about this op for two years. I think that was the
worst bit for me really, the waiting for it. (Participant
from focus group 4)

Several participants alluded to the protracted nature
of their treatment and the frustrations that this caused.
The focus of their attention was always on the surgery
before the event and on completing treatment after the
surgery. The clinician’s knowledge of the process of care
is generally far greater than that of the majority of
patients and they approach this from an entirely
different angle. The delivery of combined orthodontic—
orthognathic surgical treatment can be divided into five
distinct phases, each with the own clinical goals. These
are:

e pre-surgical orthodontic preparation;
e surgery;
e post-surgical management;
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e post-surgical orthodontic finishing;
e retention.

Clinical goals required before surgery and before
debond necessitate the stages of treatment in the order
they are performed. The patients, however, seem to
perceive the treatment as a whole.

Limitations of the study

The results of the study must be interpreted in the light
of its limitations. As is common for all sampling
methods in qualitative research, a degree of bias is
suspected in the selection of patients attending the focus
groups. Bias intervenes in the type of patient who is
willing to devote time to discussing their treatment. This
tends to be those who are polarized in their views—
those who are extremely happy with their treatment and
wish to ‘give something back’, and those who are very
unhappy with their treatment and feel an opportunity to
discuss their concerns is available. It is important
to appreciate that the aim of qualitative research is to
identify as wide a range as possible of the views that
exist within the population under study. Indeed, subjects
were selected for the present study because they had
different demographic characteristics and had under-
gone a range of surgical procedures, and were therefore
likely to represent a wide variety of treatment experi-
ences. Once the range of views and issues have been
identified from qualitative work these can then be used
to form the basis of a survey of a larger representative
population.

Interviewer bias is another potential problem when
undertaking qualitative research. In the present study,
this was minimized by using a facilitator who was not a
clinician and not involved in the treatment of patients
undergoing combined orthodontic—orthognathic treat-
ment. The facilitator was also not involved in the data
analysis. To further reduce bias, the transcripts of
each focus group meeting were analysed by two
independent researchers, one of whom had not attended
the focus group meetings and was therefore unfamiliar
with the discussions that took place. There was a
very good correlation between raters for the rank
order of occurrence of sub-themes within each
broad theme grouping. There were, however, some
differences in interpretation, and these were clarified
before the final analysis of the frequencies. Although
there may not have been 100% agreement in the
coding of speech units, we can be confident that the 2
raters identified similar themes as being important to
participants.
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As with all orthodontic treatment,”’ there was a
preponderance of females in all the focus groups
meetings. Qualitative researchers tend to place less
emphasis on the representativeness of the sample,
placing more importance on the range of views
expressed by participants. The fact that the range of
views expressed by participants is both broad and
inclusive of findings from research using different
methods suggests that the goal of identifying a
comprehensive range of patient views has been achieved.

Another disadvantage of the methods used in the
present study was the time that had elapsed, since some
participants had undergone surgery, which was as long as
3 years in some cases. This illustrates well the difficulties
faced by qualitative researchers in recruiting subjects to
take part in this type of study because of the amount of
time and effort involved in participating. Although the
focus group meetings in this study were arranged in the
evenings for the convenience of participants and several
attempts were made to contact non-respondents, the
response rate to the focus group study was low. This
meant that the inclusion criteria for the study had to be
extended to include subjects who had been operated on
several years previously, which may have affected their
recall of treatment events. Since the aim of this study was
to identify the range of issues to patients, rather than the
depth of their feelings about these issues, recall bias is
unlikely to have a significant impact on the qualitative
part of this study. It is possible, however, in the present
study that recall bias could have affected the testing of
the criterion validity of the questionnaire, particularly in
the recall of the number of emergency appointments. The
effect and direction of such bias is difficult to assess in the
small sample that was included in the pilot study. It would
be important, however, in larger population studies to
consider the time that has elapsed since surgery when
assessing patient perception of the quality of treatment
delivery.

The low response rate in the present study also
illustrates the difficulties involved in undertaking
studies of patient perception of a relatively low volume
procedure, such as orthognathic surgery, in an area such
as the South West Region where hospitals are widely
dispersed. Ideally, focus groups should have been
arranged in every major town where orthognathic
surgery is undertaken within the Region to enable
subjects from every hospital unit to participate in the
study thus increasing the sample size. The cost and time
required to run meetings at 13 different centers would
have been prohibitive, however, and since no new issues
emerged after the third meeting, the research team felt
that a sufficient range of data had been collected for the
purposes of this study.
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Properties of the questionnaire

The test-retest reliability of the questionnaire was
shown to be good for the measure as a whole. Some
individual items showed lower levels of inter-test-retest
reliability; however, these items tend not to vary across
participants, but it is still important to measure them
since they were identified as relevant aspects of care in
the focus groups. There were 3 items in section B in the
questionnaire, where agreement was low. Although it
was decided that these items should be included in the
final questionnaire responses to these questions in inter-
center studies should be interpreted with caution. The
questionnaire has also been shown to be a reliable
measure for participants who completed treatment at
least 6 months previously. This would suggest that the
instrument is suitable for use as a measure of patient-
centered outcomes at a point distant from the delivery of
care.

Internal validity was tested in two ways in this study,
namely through telephone interviews and data collection
from the medical records. Our results show only fair
levels of agreement between the questionnaire and the
criterion of the telephone interview, but with a large
range (between O and 1.0). There are two possible
interpretations of these findings. The first explanation
could be that the measure is genuinely not valid. The
construct validity, however, showed moderate agree-
ment between many items in the questionnaire and data
from medical records. One would expect criterion
validity to be agreed. The second explanation is that
there could be methodological differences between
telephone interviews and written questionnaires that
may result in a low agreement. It is known that
telephone interviews have higher rates of non-response,
result in less complete information and more
‘don’t know’ responses.* An alternative method of
testing validity, would have been to assess the ques-
tionnaire against a similar measure taken form the
published literature. This was not possible in the present
study because there was no comparable measure
available.

Construct validity was assessed by comparing data
from the medical records with responses to the ques-
tionnaire. There was moderate agreement between most
items suggesting good construct validity. One item
showed poor agreement and should be interpreted with
caution. This item (G6), asked about the number of
emergency appointments attended by respondents
throughout treatment. There are two explanations for
this. Either emergency appointments are not always
recorded in the notes or, alternatively, this could be due
to recall bias.
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Difficulties auditing patient perception of the quality of
orthognathic treatment. The present study used a
retrospective method to assess all aspects of the
treatment process and identified a pool of patients
who had completed treatment within a S-year time
frame. Cunningham er al.*® surveyed a similar target
population with a clinician-devised questionnaire but
extended the time scale to include patients up to 16 years
post-surgery. Unfortunately, the process and outcome
of any treatment cannot be assessed until after treatment
is complete. This is particularly difficult when assessing
the process and outcome of combined orthodontic and
orthognathic treatment, since this can take up to 3 years
or more to complete if the retention phase is taken into
account. If the present measure is to be used routinely in
the clinical situation for audit purposes, then it would be
sensible to standardize the point in treatment when
patients’ views are surveyed. It is worth noting,
however, that all the subjects in the present study were
able to talk about reasons and benefits of having
treatment in great detail despite it being some time
since their treatment was completed.

Conclusions

A range of previously unrecognized issues and concerns
to patients undergoing combined orthodontic—
orthognathic treatment were identified in this study
using qualitative research methods. These issues have
been incorporated into a patient-based measure suitable
for auditing patient perception of the process and
outcome of combined orthodontic orthognathic care
within the NHS. The measure has undergone rigorous
testing, and has been shown to be acceptable to patients
and have sufficient reliability and validity for use in
inter-center audit studies of patient perceptions of the
delivery of orthognathic treatment in the UK based on
larger, representative populations.
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