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Summary Background: The CLEFT-Q is a patient-reported outcome measure developed for 
use in patients with cleft lip and/or palate. A significant indicator of the CLEFT-Q’s validity 
relates to its ability to detect differences between the impact of specific aspects of clefting 
before and after surgery. This study compares relevant sub-scale scores of the CLEFT-Q for 
patients requiring four specific surgical treatments against those who either have had surgery 
or never needed surgery. 
Methods: CLEFT-Q scores and clinical information regarding the past and future need for jaw 

surgery, lip revision, rhinoplasty, and speech surgery were obtained from the CLEFT-Q field-test 
data. Eight one-way analysis of variance (ANOVA) models were developed to compare mean 
scores of relevant CLEFT-Q scales between those who needed surgery, those who have had 
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surgery, and those who never needed surgery. Only patients from high-income countries were 
included to minimize the impact of any economic confounders that could result in treatment 
variation. In the rhinoplasly and lip revision models, patients without a cleft lip were excluded. 
In the jaw surgery and speech surgery models, patients without a cleft palate or alveolus were 
excluded. 
Results: The CLEFT-Q field test included 1938 participants from high-income countries. Partic- 
ipants who needed surgery scored significantly lower (worse) than those who have had surgery 
in each of the eight relevant CLEFT-Q scales ( p < 0.001 in each ANOVA). 
Conclusion: The ability of the CLEFT-Q to detect differences between groups based on surgical 
status further supports its validity. 
© 2019 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Cleft lip and/or palate (CL/P) is a congenital anomaly that
occurs in 7.94 per 10,000 live births annually. 1 There is
little consensus on the optimal management protocol for
CL/P, but patients frequently require numerous surgical in-
terventions throughout their lives for both functional and
esthetic reasons. 2 These include (but are not limited to) op-
erations to improve the form and function of the face (nose,
lips, jaws) and to address problems related to speech and
hearing. 

Outcomes of CL/P treatment have typically been eval-
uated using clinician-derived measurements rather than
measurements reported by the patients themselves. 3 Our
team recently developed a patient-reported outcome mea-
sure (PROM) called the CLEFT-Q to provide a means of in-
corporating the patient perspective into outcome assess-
ments. 4 

The consensus-based standards for the selection of
health status measurement instruments (COSMIN) have out-
lined a checklist for assessing the methodological qual-
ity of studies on health status measurement instruments.
The checklist considers three types of validity: content
validity (whether the items of a scale are relevant to
the disease in question, and cover all important elements
of that disease comprehensively), construct validity (how
well an instrument measures the trait(s) it has been de-
signed to measure), and criterion validity (a compari-
son of the instrument with other measures used in that
field). 5,6 

Construct validity is further divided into structural va-
lidity, cross-cultural validity, and hypothesis testing. Struc-
tural validity refers to the detailed psychometric proper-
ties of items and scales, and has been demonstrated, along
with cross-cultural validity, by the results of the CLEFT-
Q field test. 4 Hypothesis testing (which tests an outcome
measure’s ability to distinguish between groups that are
hypothesised to differ) is required as part of a compre-
hensive assessment of construct validity, as described by
COSMIN. 5 

We aimed to assess the construct validity of the
CLEFT-Q through hypothesis testing. Specifically, we aimed
to compare CLEFT-Q scores of participants who either
needed, have had, or never needed four cleft-specific surg-
eries (jaw surgery, lip revision, rhinoplasty, and speech
surgery). 
Methods 

The CLEFT-Q 

The CLEFT-Q was developed in accordance with internation-
ally recommended guidelines for PROM development. 7–10 

Items (questions) were generated following a systematic re-
view 

11 and qualitative interviewing of 138 participants from
six countries (Canada, Kenya, India, Philippines, UK, and
USA). 12 Scales (groups of items measuring the same trait)
were refined in three further rounds of patient interviews
and with input from experts in the field of CL/P. 12 The inter-
national field-test sample of 2434 children from 12 different
countries demonstrated reliability and validity of the CLEFT-
Q based on the Rasch measurement theory (RMT) analysis. 4 

In the field test dataset, 12 of the 13 CLEFT-Q subscales met
the requirements of the Rasch model. This means that the
scores for these 12 scales, which are transformed from 0
to 100 (with a higher number indicating a better outcome),
provide continuous measurement (as opposed to nominal or
ordinal measurement). 

Each scale is independently functioning and designed to
measure a unidimensional concept. In this manner, clini-
cians and researchers can pick and choose from the set of
scales to ensure only those that are relevant to a specific
context are used. In contrast, legacy scales, such as the
child oral health impact profile (COHIP) 13 or pediatric qual-
ity of life inventory (PedsQL), 14 designed using the classical
test theory approach, provide ordinal level measurement.
Many legacy scales provide total scores that summate scores
for separate scales. This approach to measurement can be
problematic in studies that aim to compare treatments as
it can mask effects, for example, when patients improve
on some scales but not others. This situation might oc-
cur especially when the surgical objectives are for a subtle
change. 

The 12 scales that met the requirements of the Rasch
model assess appearance (of the face, nose, nostrils, teeth,
lips, jaws, and cleft lip scar), health-related quality of life
(i.e. psychological, social, school, and speech-related dis-
tress), and facial function (speech). The 13th scale, de-
signed to assess eating and drinking, did not fit the Rasch
model, and instead represents a problem checklist. The
scales were designed so that they could evaluate cleft-
specific interventions across a broad range of age groups,
from 8 to 29 years. 
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Table 1 Patient age, gender, and cleft types (unilateral or bilateral) stratified by surgical status. 

Surgery Surgical status N Age (years) 
Mean (SD) 

Gender N 

(%) Male 
Cleft-type N 

(%) Bilateral 

Jaw 

surgery 
Need 375 14 (4) 225 (60.0) 115 (35.8) 
Have had 118 20 (4) 54 (45.8) 44 (42.3) 
Never needed 1216 13 (4) 663 (54.6) 201 (25.9) 

Lip 
revision 

Need 280 14 (4) 164 (59.0) 92 (33.0) 
Have had 355 15 (5) 198 (55.8) 124 (35.0) 
Never needed 766 13 (4) 497 (64.9) 169 (22.2) 

Rhinoplasty Need 431 14(4) 254 (58.9) 116 (27.0) 
Have had 227 17 (5) 132 (58.1) 78 (34.4) 
Never needed 749 13 (4) 481 (64.4) 195 (26.2) 

Speech 
surgery 

Need 105 15 (5) 57 (54.3) 26 (36.6) 
Have had 450 14 (4) 266 (59.1) 122 (39.1) 
Never needed 1191 14 (4) 637 (53.5) 225 (26.3) 

SD, standard deviation. 
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Items on the appearance scales begin with “How much 
o you like…” and have four response options (not at all, a
ittle bit, quite a bit, very much). For example, the nostril
cale includes the item “How much do you like how your
ostrils look in photos?” and the lips scale includes the item
How much do you like the shape of your lips?” Each ap-
earance scale contains between eight and 12 items. The 
peech distress scale contains ten items such as “I get upset
hen I need to repeat myself” and has three response op-
ions (never, sometimes, always). The speech function scale 
ontains 12 items such as “I have trouble reading out loud”
ith the same three response options. 

tudy participants 

he CLEFT-Q field test was conducted between October 
014 and November 2016 and involved 2434 participants in 
2 countries. Data were collected either face-to-face or by 
ost using paper booklets or electronic tablets. A clinical 
orm asking about cleft type and past and future treatment
eeds was completed by site staff. All data were entered
nto research electronic data capture (REDCap) 15 hosted at 
cMaster University (Canada). 
Participants included patients with cleft lip (CL), cleft 

alate (CP), cleft lip and palate (CLP), or cleft lip and alve-
lus (CLA) between the ages of eight and 29 years. Patients
ith a cognitive delay that would prevent them from self-
eporting were excluded from the study. Research ethics 
ommittee approval was obtained from each of the hospi- 
als participating in the CLEFT-Q field test. A more in-depth
escription of the field-test study and its participants has 
een published elsewhere. 4 In this analysis, only patients 
rom high-income countries as classified by the World Bank 
016 were included to minimize the impact of any economic 
onfounders that could result in treatment variation. 16 Pa- 
ients who had completed the CLEFT-Q perioperatively were 
lso excluded. 

ata analysis 

ata were analysed using SPSS (IBM SPSS Statistics, Version 
5, IBM Corp). For each type of surgery (jaw surgery, lip re-
ision, rhinoplasty, and speech surgery) patients were clas- 
ified as follows: need surgery, have had surgery, and never
eeded surgery. Those who had undergone an operation but
equired additional surgery (i.e. a revision) were classified 
s needing surgery. 
We performed eight separate one-way analysis of vari- 

nce (ANOVA) analyses using scores from the following 
LEFT-Q scales as the dependent variables: jaws and teeth
cales for jaw surgery; lips and cleft lip scar scales for lip
evision surgery; nose and nostrils scales for rhinoplasty; 
nd speech distress and speech function scales for speech 
urgery. Surgical status was used as the independent vari-
ble in each analysis. Assumptions of normality and equal
ariance were tested with the Shapiro-Wilks test and the
rown-Forsythe test, respectively. 
Patients who underwent multiple types of surgery were 

ncluded in each ANOVA relevant to their treatment (for ex-
mple, if a patient underwent lip revision and rhinoplasty,
hey would be included in the four ANOVAs comparing scores
n the following scales: lip, cleft lip scar, nose, and nostril).
Patients with an isolated cleft palate were excluded from

he rhinoplasty and lip revision analyses and patients with
n isolated cleft lip were excluded from the jaw surgery
nd speech surgery analyses. Where responses were miss- 
ng, patients were excluded from the corresponding ANOVA 
n a listwise fashion. 

We hypothesised that patients who have had surgery 
ould achieve higher CLEFT-Q scores than patients who 
eeded surgery, in addition we hypothesised that patients 
ho have had surgery would have similar scores to those
ho never needed surgery. 7,8 

esults 

he CLEFT-Q field test included 1938 participants from high-
ncome countries. The number of participants included in 
ach ANOVA varied. Sample sizes and patient age, gender,
nd cleft types (unilateral or bilateral) are displayed in
able 1 , stratified by surgical status. 
The results of the assumption testing underlying each 

NOVA are displayed in Table 2 . All models failed the
ssumption of normality ( p ≤ 0.02), but normality plots
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Table 2 Assumption testing of each one-way ANOVA model. 

Scale Surgery status Normality Equal variance 

Shapiro–Wilks 
test result 

p -value Brown–Forsythe 
test result 

p -value 

Teeth Need 0.976 < 0.001 1.44 0.237 
Have had 0.958 0.003 
Never needed 0.969 < 0.001 

Jaw Need 0.959 < 0.001 1.899 0.15 
Have had 0.907 < 0.001 
Never needed 0.880 < 0.001 

Lip Need 0.975 < 0.001 0.408 0.665 
Have had 0.959 < 0.001 
Never needed 0.955 < 0.001 

Cleft lip scar Need 0.960 < 0.001 0.062 0.94 
Have had 0.945 < 0.001 
Never needed 0.935 < 0.001 

Nose Need 0.975 < 0.001 1.849 0.158 
Have had 0.976 0.001 
Never needed 0.965 < 0.001 

Nostrils Need 0.964 < 0.001 1.713 0.181 
Have had 0.971 < 0.001 
Never needed 0.954 < 0.001 

Speech distress Need 0.951 0.001 1.44 0.21 
Have had 0.950 < 0.001 
Never needed 0.936 < 0.001 

Speech function Need 0.968 0.020 2.306 0.1 
Have had 0.960 < 0.001 
Never needed 0.933 < 0.001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

showed no sign of platykurtosis or leptokurtosis. We pro-
ceeded to perform one-way ANOVA analyses as this test
is still considered robust even after violating the normal-
ity assumption, particularly when sample sizes are large. 17 

All models met the assumption of homogeneity of variance
( p ≥ 0.10). 

The results of each one-way ANOVA and post hoc testing
(Tukey honest significant difference tests) are displayed in
Table 3 . There was a statistically significant difference in
mean score for all eight CLEFT-Q scales between groups de-
fined by surgical status ( p < 0.001). Post hoc tests showed
that those who have had surgery had significantly higher
(better) scores than those who needed surgery ( p ≤ 0.003).
Those who never needed surgery had significantly greater
mean scores than those who needed surgery for all eight
scales ( p < 0.001). There were no statistically significant
differences in mean scores between those who have had
or who never needed rhinoplasty, jaw surgery, or lip revi-
sion ( p ≥ 0.10). While patients who have had speech surgery
reported higher (better) mean speech distress ( p = 0.003)
and speech function ( p < 0.001) scores than those who
needed speech surgery, this group had slightly lower mean
scores than those who never needed surgery (speech dis-
tress p = 0.004; speech function p < 0.001). 

Discussion 

The hypothesis testing in this paper provide additional evi-
dence of the construct validity of the CLEFT-Q scales. The
eight scales examined could detect expected differences
between subgroups of patients who either need, have had,
or never needed four cleft-specific surgeries: rhinoplasty,
jaw surgery, lip revision, and speech surgery. Participants
who needed a specific surgical intervention attained sig-
nificantly lower (poorer) scores than those who have had
surgery in each of the relevant scales. 

The results in this paper are in keeping with the re-
sults of a multi-center study of 1200 youth with CL/P that
showed surgical candidates reporting lower oral health-
related quality of life (poorer COHIP scores) than nonsur-
gical candidates. 18 Similar findings were also reported by
Ranganathan et al. who examined the relationship between
the desire for revision surgery and HRQOL in 71 children with
cleft lip with or without palate (CLCP). This study found that
children who scored poorer on the cleft evaluation profile
(CEP), and PedsQL (psychosocial develop and communica-
tion skills) were more likely to desire revision surgery for
some aspect of their cleft. 19 Ranganathan et al. also found
general body image scores on the satisfaction with appear-
ance questionnaire (SWAP) did not relate to the desire for
surgical revision in children with CLCP. Although this cur-
rent study examined “need” rather than desire for revision,
the appearance scales on the CLEFT-Q could detect differ-
ences between the “need” group and both the “have had
surgery” and “never needed surgery” groups. It is likely that
targeting scales for particular areas of the face would pro-
vide a better indication of change or differences between
groups in this population than a generalised appearance
measure. 
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Table 3 Results of each one-way ANOVA model and post-hoc Tukey honest significant difference (HSD) tests. 

Surgery Scale Surgery status Valid n ANOVA Mean difference 
(need – not required) 

p -value 
(Tukey HSD) 

Mean SD ANOVA 
p -value 

Mean difference 
(need – had) 

p -value 
(Tukey HSD) 

Mean difference 
(had – not required) 

p -value 
(Tukey HSD) 

Jaw Surgery Teeth Need 238 46.47 21.53 < 0.001 −15.60 < 0.001 4.76 0.099 −10.85 < 0.001 
Have had 101 64.95 21.35 
Never needed 685 58.87 24.33 

Jaw Need 238 55.71 27.34 < 0.001 −18.44 < 0.001 1.05 0.922 −17.39 < 0.001 
Have had 101 74.15 22.32 
Never needed 685 73.14 25.54 

Lip revision Lip Need 265 55.38 23.44 < 0.001 −6.83 0.001 −1.82 0.478 −8.66 < 0.001 
Have had 329 62.56 23.14 
Never needed 672 63.98 24.36 

Cleft lip 
scar 

Need 265 55.91 27.45 < 0.001 −7.39 0.002 −2.26 0.422 −9.65 < 0.001 
Have had 329 63.21 26.58 
Never needed 672 65.59 26.69 

Rhinoplasty Nose Need 407 49.10 20.91 < 0.001 −8.44 < 0.001 −2.97 0.182 −11.41 < 0.001 
Have had 213 57.46 21.37 
Never needed 711 60.46 22.21 

Nostrils Need 407 45.29 27.06 < 0.001 −9.52 < 0.001 −2.76 0.406 −12.27 < 0.001 
Have had 213 54.81 26.48 
Never needed 711 57.56 28.17 

Speech 
surgery 

Speech 
distress 

Need 95 62.38 23.35 < 0.001 −7.70 0.003 −3.92 0.004 −11.62 < 0.001 
Have had 390 69.99 20.85 
Never needed 987 74.03 20.16 

Speech 
function 

Need 95 56.81 19.84 < 0.001 −12.35 < 0.001 −5.67 < 0.001 −18.02 < 0.001 
Have had 390 69.16 21.03 
Never needed 987 74.70 20.42 

SD, standard deviation. 
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The ability of the CLEFT-Q to distinguish between differ-
ent surgical groups is important and suggests that in future
studies, it is likely CLEFT-Q will display responsiveness. Re-
sponsiveness refers to an outcome measure’s ability to mea-
sure clinically meaningful change. There are various tech-
niques to establish the minimal important difference (MID)
in a scale’s score that represents change that is meaningful
to patients, 20 although these are contested in the litera-
ture and beyond the scope of this article. 5 Further work is
required, with a variety of methods, to define the respon-
siveness of the CLEFT-Q and to calculate the MID in each
subscales’ scores. 

Our study included a large international sample that rep-
resents the CLEFT-Q’s target population. However, our large
sample size means that small differences in mean scores be-
came statistically significant. This may not be reproducible
in smaller studies. While we controlled for economic con-
founding, treatment protocols are likely to have varied be-
tween and within high-income countries and this could not
be controlled for. Furthermore, because surgical status was
subjectively determined by clinicians, this could have var-
ied between centres and led to bias. 

Conclusion 

The CLEFT-Q is a PROM for use in the evaluation of treat-
ment outcomes for patients with CL/P aged eight to 29
years of age. The analyses in this paper demonstrate the
CLEFT-Q scales’ ability to distinguish between subgroups of
patients who need, have had, or never needed four cleft-
specific surgeries providing early evidence of its construct
validity. The CLEFT-Q scales could soon be used to monitor
clinical progress in everyday practice, and incorporate the
patient perspective into future trials studying disease sever-
ity, treatment effectiveness, comparative treatment effec-
tiveness, and treatment cost-effectiveness. 
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