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Summary

Background The patient’s perspective of their facial scar after skin cancer surgery
influences perception of care and quality of life (QoL). Appearance satisfaction
after surgery is also an important but often overlooked treatment outcome.
Objectives To report the psychometric validation of the FACE-Q Skin Cancer Mod-
ule consisting of five scales, measuring appearance satisfaction (Satisfaction with
Facial Appearance, Appraisal of Scars), QoL (Cancer Worry, Appearance-related
Psychosocial Distress) and the patient experience (Satisfaction with Information:
Appearance).
Methods Participants underwent Mohs surgery for facial basal or squamous cell car-
cinoma or excision of early facial melanoma. Cohort 1 received a set of scales
before and after surgery. Cohort 2 received the scales on two occasions in the post-
operative period for test–retest reliability. Rasch measurement theory was used to
select (item-reduce) the most clinically meaningful items for the scales. Reliability,
validity, floor and ceiling effects and responsiveness were also analysed.
Results Of 334 patients, 209 (response rate 62�6%) were included. Rasch analysis
reduced the total scale items from 77 to 41. All items had ordered thresholds
and good psychometric fit. Reliability was high (Person separation index and
Cronbach’s a ≥ 0�90) and scales measuring similar constructs were correlated.
High floor and ceiling effects were seen for the scales. The Cancer Worry scale
demonstrated responsiveness (P = 0�004).
Conclusions The FACE-Q Skin Cancer Module meet the requirements of the Rasch
model providing linearized measurement. Discriminating between patients with
minimal appearance or worry impairment may be a limitation. The scales can be
used for larger validation studies, clinical practice and research.

What’s already known about this topic?

• Surgical treatment of facial skin cancers leads to scarring and changes in appearance

that may negatively impact quality of life.

• The aesthetic outcome of surgery is strongly correlated to patient satisfaction.

• Current patient-reported outcome instruments are limited in their elicitation of

appearance and scar satisfaction.

What does this study add?

• The FACE-Q Skin Cancer Module scales measure Facial and Scar Appearance,

Appearance-related Psychosocial Distress, Cancer Worry and the patient experience.

• The FACE-Q Skin Cancer Module was validated with modern psychometric meth-

ods (i.e. Rasch measurement theory) for greater clinical applicability and individu-

alization of scores.
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What are the clinical implications of the work?

• The FACE-Q Skin Cancer Module is recommended for clinical care to improve indi-

vidual patient outcomes and to inform research studies.

As the incidence of nonmelanoma skin cancer (NMSC) and

melanoma has risen globally over the last few decades,1,2 sur-

gical management of facial skin malignancies has also

increased.3 Studies have shown that skin tumours located on

the face and facial scarring are associated with significant psy-

chological morbidity.4,5 As physical appearance directly influ-

ences emotions and social interactions, scarring from facial

surgery can impact an individual’s self-perception. The

patient’s perspective of their aesthetic outcome is becoming

increasingly important. However, as appearance is subjective,

patient-reported outcome (PRO) instruments are question-

naires designed to quantify the patient’s perspective of their

disease and/or treatment.

The patient’s assessment of their aesthetic outcome after sur-

gery can differ from the surgeon’s perspective.6,7 Furthermore,

this perception markedly influences the patient’s satisfaction

with the overall care provided.8 Patients may be dissatisfied if

their scar size is greater than anticipated; others will struggle to

adapt to appearance changes, leading to anxiety, social isolation

and a decreased quality of life (QoL).9,10 Although patients

express concerns related to scar appearance, it is minimally

addressed by validated measures.11 In a systematic review per-

formed by the authors of PRO instruments used in NMSC, only

the Skin Cancer Index addressed appearance, with limited

questions about attractiveness and scar size/noticeability.12

Attributes related to overall appearance and scarring may con-

tribute to dissatisfaction and psychosocial distress yet are not

addressed by existing PRO instruments, suggesting that a more

comprehensive instrument is needed.

The vast majority of existing PRO instruments were devel-

oped and validated with the traditional classic test theory

approach; however, newer or modern psychometric

approaches (e.g. Rasch Measurement Theory, RMT) improve

the clinical interpretation of the scale scores.13 In this

approach, the qualitative phase is crucial as it provides data

that can be used to create the content for a set of indepen-

dently functioning scales, each of which functions like a

‘ruler’ whereby the items map out a clinical hierarchy to

reflect less of the concept (e.g. cancer worry) at one end of

the scale to more of the concept at the other end. The field-

test data is then analysed to see if the scale’s clinical hierarchy

worked as hypothesized. When data collected for a scale meet

the requirements of the Rasch model, the scale can be said to

provide linearized measurement.

The FACE-Q14–19 is a multimodule PRO instrument devel-

oped for the aesthetic patient undergoing elective surgical and

nonsurgical procedures. The FACE-Q Skin Cancer Module was

developed for patients undergoing surgical procedures for

facial skin cancers, as additional concerns were identified by

our group such as cancer worry and appearance (i.e. scarring),

similar to previous research in this area.11,20,21 The module

consists of five scales that address constructs identified to be

important to patients with facial skin cancer.20 In this study,

the FACE-Q Skin Cancer Module scales are psychometrically

analysed and validated with a modern psychometric approach

for clinical use in the population with skin cancer.

Methods

Ethics review board approval was obtained from the Institu-

tional Review Board at Memorial Sloan Kettering Cancer Cen-

ter (MSKCC). The FACE-Q Skin Cancer Module was developed

according to the U.S. Food and Drug Administration guidance

to industry and other recommended guidelines for the devel-

opment of a PRO instrument.22–25 To develop the conceptual

framework and scales, a pool of items was generated from

three sources: a systematic review of the literature,12 qualita-

tive interviews and expert opinion. In-depth qualitative inter-

views were conducted with 15 participants with NMSC and

early-stage melanoma to generate the themes most important

to the patients. The themes included appearance-related con-

cerns, psychological and social function, adverse problems and

the experience of care.20 Participants were also shown the

FACE-Q Satisfaction with Facial Appearance and Psychological

Distress scales14,18 to identify items that might be relevant to

patients with skin cancer. Examples of response options for

possible inclusion were also reviewed for feedback.

The Face-Q Skin Cancer Module consists of two scales

related to appearance, two QoL scales and one patient experi-

ence scale (Table 1). All the scales were developed with four

response options in keeping with the best practice for scale

development.26 The scales are available in Appendix S1 (see

Supporting Information). The scales were pilot-tested with five

participants to clarify ambiguities, confirm acceptability and

completion time. To determine the final number of items in

each of the scales and checklists, a field-test study was per-

formed.

Data collection for field-testing (phase II)

We enrolled patients 18 years or older undergoing Mohs

surgery for a basal cell carcinoma (BCC) or squamous cell

carcinoma of the head and neck region or excision for an early-

stage (0 or 1A) melanoma. Participant information such as age,
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sex, skin cancer site, diagnosis and type of surgical repair was

obtained from the medical records. Recruitment was from July

2014 to July 2015. There were two patient cohorts:

Cohort 1 was approached by the research team in clinic

and if enrolled, they received the Cancer Worry and

Appearance-related Distress scales before surgery. After sur-

gery, the same group received the same scales and in addi-

tion, received the Satisfaction with Facial Appearance,

Appraisal of Scars, and Satisfaction with Information:

Appearance scales.

Cohort 2 had completed dermatological surgery at MSKCC

within 3 years. In the Mohs and Dermatologic Surgery

Unit, procedure notes from surgical cases are stored

prospectively. Participants for possible inclusion were

selected from this database. To reflect clinical practice, a

wide range of ages and surgical repair types were included.

Participants unable to speak or read English and locations

not on facial skin were excluded. This group was mailed

the same set of scales (Cancer Worry, Appearance-related

Psychosocial Distress, Satisfaction with Facial Appearance,

Appraisal of Scars, Satisfaction with Information: Appear-

ance) with instructions to complete one set upon receipt

of the package and the second 2 weeks later. The partici-

pants were asked to answer the questions in reference to

their most recent skin cancer treatment. To increase partici-

pation, a gift card incentive was included. The participants

also received a reminder letter and telephone call.

The scales are scored separately. For each scale, if missing data

comprised less than 50% of the scale’s items, the responses were

summed. Using a conversion table specific to each scale, the

Rasch logit scores were transformed into 0 to 100. Higher scores

for the two Appearance scales and the Information scale indicated

a better outcome, whereas higher scores for Cancer Worry and

Psychosocial Distress scales indicated worse outcomes.

Statistical analysis

RMT analysis27,28 was used to select the items for the final

versions of the scales with RUMM2030 statistical software.29

The analysis uses a number of statistical and graphic tests to

examine each item in a scale30–32 and considers the results

together when making decisions about the overall scale qual-

ity. For the five scales we performed the following:

1 Threshold for item response options: For each scale, we examined

thresholds between response options (e.g. very dissatisfied

and somewhat dissatisfied) to determine if a scale’s

response categories scored with successive integer scores

as intended.

2 Item fit statistics: The items of a scale must work together

(fit) as a set both clinically and statistically. When items

do not fit (misfit), it is inappropriate to sum item

responses to reach a total score and the validity of the

scale is questioned. As there are no absolute criteria for

interpreting fit statistics, it is more meaningful to inter-

pret them together and in the context of their clinical

usefulness.

Three indicators of fit were assessed: (1) log residuals

(item–person interaction), (2) Chi-square (v2) values (item–
trait interaction) and (3) item characteristic curves. Fit residual

should fall between �2�5 and +2�5 with associated nonsignifi-

cant v2 values after Bonferroni adjustment.30

1 Dependency: Residual correlations between pairs of items

were examined to identify any that were 0�30 or higher,

as high residual correlations can artificially inflate

reliability.

2 Targeting: Informs about the suitability of the sample for

evaluating the scales and how suitable the scale is for

measuring the sample. Better targeting allows for an

improved ability to interpret the psychometric data with

confidence. We examined person and item locations to

determine if items were evenly spread across a reasonable

range that matched the range of the construct experienced

by the sample.

3 Person separation index (PSI): We examined internal reliability

using the PSI, a statistic comparable with Cronbach’s a.
The PSI measures error associated with the measurement

of people in a sample. Higher values indicate greater

reliability.

Cronbach’s a was computed for each scale, which provides

a measure of how closely related a set of items are as a group

(internal consistency).33 For test–retest reliability, interclass

correlation (ICC) was computed.34 Floor and ceiling effects

for each scale were also calculated.

For responsiveness, we computed group-level change for

the two scales (Cancer Worry and Appearance-related Psy-

chosocial Distress) completed by a subgroup before and after

surgery. Cancer Worry was anticipated to decrease after sur-

gery, whereas Appearance-related Distress was expected to

remain the same or increase after surgery. We compared pre-

operative and postoperative Rasch transformed scores using

Table 1 FACE-Q Skin Cancer Scales including number of items and type of response option

Name of scale Items Example item Response option range

Facial Appearance 9 How symmetric your face looks? Dissatisfied/satisfied

Appraisal of Scars 8 The color of your scar? Extremely bothered/not at all
Cancer Worry 10 I worry my skin cancer may come back after treatment. Agree/disagree

Appearance-related Psychosocial Distress 8 I feel self-conscious about how my face looks. Agree/disagree
Information: Appearance 6 What your scar(s) would look like? Dissatisfied/satisfied
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the paired t-test and then calculated an effect size33 [i.e. the

mean time 1 (pre-op) minus the mean time 2 (post-op)

divided by the SD at time 1]. Cohen criteria were used

to interpret the results (0�2, small; 0�5, moderate; 0�8,
large).35–38

Construct validity

Pearson correlations were performed to examine associations

among scores and two-tailed independent sample t-tests to

assess for differences among means to test the hypotheses:

1 Scales measuring similar constructs (e.g. appearance)

would correlate more with each other.

2 Higher Cancer Worry scores (more worry) would corre-

late with higher Appearance-related Psychosocial Distress

(more distress). Degree of Cancer Worry may also corre-

late with Appearance scores with more worry being asso-

ciated with lower facial satisfaction and more scar bother.

Results

Response rate and sample characteristics

A total of 334 participants were approached, of whom 89 par-

ticipants were enrolled in cohort 1 and 120 participants in

cohort 2 (already had surgery), for an overall response rate of

62�6%. In cohort 1, the participants completed the postopera-

tive scales at a median of 16 days after surgery. In cohort 2,

52 participants filled out the scales a second time for the test–
retest (43�3%) at an average of 26 days (median 17 days,

range 12–105 days). There was one outlier of 105 days and

without this outlier, the maximum number of days was 62.

Patient characteristics of the sample are summarized in

Table 2.

Rasch measurement theory analysis

The RMT analysis supported the reliability and validity of the

five independent scales. The Satisfaction with Facial Appear-

ance scale was reduced from 14 to nine items, Appraisal of

Scars from 13 to eight items, Cancer Worry from 15 to 10

items, Appearance-related Psychosocial Distress from 15 to

eight items, and Satisfaction with Information: Appearance

from 20 to six items. All 41 items had ordered thresholds,

which provide evidence that the response options for each

scale worked as a continuum that increased for the construct

being measured. Only one item was minimally outside the

�2�5 to +2�5 range (Table S1; see Supporting Information).

This item (Information scale: options scar) was retained, given

that the other fit statistics were satisfied. The v2 P-values for

all 41 items were nonsignificant, also indicating good item fit.

For dependency, the item residuals were above 0�30 for four

pairs of items; however, subtests performed revealed only a

marginal effect on the scale reliability (0 to 0�01 differences

in PSI value). In Figure 1, this histogram shows how well the

participants are measured by the items of the Cancer Worry

scale. The top histogram shows the frequency of person esti-

mates (or measurements) and the bottom histogram shows

the frequency of item thresholds (for each response option for

each item). Less Cancer Worry is represented towards the left

of the histograms, more to the right. For 88% of the sample

there is good coverage of item thresholds, meaning there are

items to verbalize the different levels of Cancer Worry for

each of these participants. Conversely, 12% of the sample

scored at the floor of the scale and, therefore, are not covered

by the scale content.

The five scales demonstrate high reliability. The PSI ranged

from 0�80 to 0�91 (with extremes) and 0�85 to 0�90 (with

no extremes), indicating good internal reliability (Table 3).

Cronbach’s a values were 0�93 and higher. The ICC value was

0�93 and higher for the Appearance, Scar, Psychosocial Dis-

tress and Information scales and 0�76 for Cancer Worry. The

Appearance-related Psychosocial Distress scale shows a floor

effect of 40% and for the Cancer Worry scale, 15%. The ceil-

ing effects were > 30% for the two Appearance scales and the

Satisfaction with Information scale.

The endorsement frequencies and missing values for the

five scales are provided in Table S2 (see Supporting Informa-

tion). The endorsement frequencies show the clinical hierar-

chy for each scale. For example, for the Satisfaction with

Facial Appearance scale, the clinical hierarchy ranges from the

item ‘The shape of your face’, which had 64% of participants

indicate they were very satisfied, to ‘How your face looks up

close’, which had 40% of participants indicate they were very

satisfied. Between the two ends of the ‘ruler’, the remaining

Table 2 Patient characteristics of sample (n = 209)

Variable n (%)

Age (years), mean (range) 64 (25–92)
Sex
Female 113 (54�1)
Male 96 (45�9)

Skin cancer

Basal cell carcinoma 143 (68�4)
Squamous cell carcinoma 40 (19�1)
Melanoma 25 (12�0)
Other 1 (0�5)

Repair
Second intention 31 (14�8)
Primary repair 101 (48�3)
Flap repair 54 (25�8)
Skin graft 20 (9�6)
Other (nonsurgical) 3 (1�4)

Scales completed (n = 326)a

Cancer Worry 321 (98�5)
Facial Appearance 229 (70�2)
Scar Appearance 234 (71�8)
Appearance Distress 326 (100�0)
Information 232 (71�2)

aIncludes participants who completed the scales/checklists more

than once.
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eight items mapped out the scales concept in terms of decreas-

ing satisfaction with appearance of the face.

Responsiveness

Sixty-three participants completed the Cancer Worry and

Appearance-related Psychosocial Distress scales before and after

surgery. Cancer Worry scores changed from a mean of 40�2
(SD 17�6) before surgery to 32�2 (SD 20�8) after surgery

(P = 0�004, effect size 0�46), which shows a significant

improvement after surgery, and a moderate effect size. The

Psychosocial Distress scale scores did not have a significant

change before [mean score 18�6 (SD 16�1)] and after [19�9
(SD 20�3)] surgery (P = 0�61, effect size �0�1).

Construct validity

Pearson correlations between the Appearance [Facial Appear-

ance and Scar (0�55, P = 0�01)] and QoL scales [Cancer

Worry and Appearance-related Psychosocial Distress (0�39,
P = 0�01)] correlated and were significant. Higher Cancer

Worry scores correlated with more Appearance-related Psy-

chosocial Distress (0�39, P = 0�01) and less satisfaction with

Facial Appearance (�0�18, P = 0�01) and more Scar bother

after surgery (�0�27, P = 0�01).

Discussion

Facial appearance defines an individual’s identity, and directly

influences emotions and social interactions.39 Therefore, visi-

ble scarring can lead to anxiety, poor self-esteem and a

decreased QoL.40 While satisfaction with facial appearance

after surgery is an important outcome, it is often overlooked

in dermatological surgery. The FACE-Q Skin Cancer Module

provides the dermatological and reconstructive surgery com-

munities with a comprehensive set of meaningful and scientif-

ically sound set of scales for the population with facial skin

cancer.

The psychometric analyses provide evidence of reliability

and validity of the five scales that comprise the FACE-Q Skin

Cancer Module. The use of RMT methods has fundamental

advantages. The RMT methods differ from traditional psycho-

metric methods (based on classic test theory) because their

focus is on the association between a person’s measurement

and the probability of responding to an item, rather than the

association between a person’s measurement and the observed

Fig 1. Person–Item threshold distribution for Cancer Worry. The x-axis represents Cancer Worry. The y-axis shows the frequency of person

locations (top histogram) and item locations (bottom histogram).

Table 3 Reliability statistics and floor and ceiling effects

Scale PSI with extremes PSI with no extremes Cronbach’s a ICC % floor score 0 % ceiling score 100

Appearance 0�90 0�90 0�97 0�95 1�7 32�8
Scar 0�81 0�86 0�94 0�97 0�4 40�6
Worry 0�91 0�87 0�93 0�76 15�3 0�6
Distress 0�80 0�87 0�93 0�98 39�9 0

Information 0�81 0�85 0�95 0�93 1�3 47�6

ICC, interclass correlation coefficients; PSI, person separation index.
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scale total score.30 Advantages of using RMT to develop PRO

instruments include: (1) RMT provides measurements of peo-

ple that are independent of the sampling distribution of the

people in whom they are developed; (2) RMT improves the

potential to diagnose item-level psychometric issues and (3)

RMT allows for a more accurate picture of individual person

measurements.30 These qualities, together with the qualitative

work performed to create the FACE-Q Skin Cancer Module,

are what set it apart from other PRO instruments in the same

clinical area. A recent Dutch questionnaire also utilized mod-

ern psychometrics (item-response theory); however, the

appearance questions are limited to scar worry and attractive-

ness and not specific to scar attributes or overall facial appear-

ance.41

The two appearance scales ask about satisfaction with facial

appearance and the degree of bother for different scar attri-

butes, respectively. The majority of studies assessing QoL in

the NMSC population use the Skindex-16,12 a rigorously

developed instrument that focuses on symptoms, emotions

and physical/social limitations.42 A PRO questionnaire specific

to advanced BCC and BCC naevus syndrome showed that scar-

ring was an important patient concern.43 Studies have also

demonstrated diminished QoL with scarring and the value of

reconstruction of facial defects.6,39 Therefore, an instrument

that measures facial appearance satisfaction and scar outcome

is especially applicable to the skin cancer population.

The Satisfaction with Information: Appearance scale inquires

about scar and healing expectations. As patients’ perception of

their scars influences service perception,8 this scale could be

used to identify patient education gaps for an individual clini-

cian and for larger quality-improvement efforts. The correla-

tion between scales also showed more worry and appearance-

related distress were negatively correlated with appearance sat-

isfaction, suggesting a potential relationship between these

constructs for future studies. The scales could explore the driv-

ing factors for patient satisfaction; for example, addressing

specific scar attributes may impact overall facial satisfaction

and in turn, appearance-related distress. An advantage of using

Rasch analysis as the statistical model is that the scores are

interpreted for the individual person and not for group compar-

isons only.44 The scale scores are interpreted at the individual

level to offer tangible and unique clinical benefits for the clin-

ician.

We acknowledge that there could be some bias as the sam-

ple is from one institution and participants were not recruited

consecutively. However, the responses were varied and a

range of patients participated. The number of questionnaires

filled out for each scale varied, reflecting the challenges of

obtaining follow-up and mail surveys despite including a

monetary incentive card. The presence of floor and ceiling

effects in the current scales indicate an inability to differentiate

between patients with low levels of impairment. It could be

argued that this could be due to a limitation in the content

validity of these scales. However, our previous research,45 and

extensive qualitative research developing the current scales,

suggests that this is more likely a reflection of the clinical

picture related to low morbidity. Thus, the floor effect for the

Cancer Worry scale may reflect the perceived less serious nat-

ure of NMSC, for at least a proportion of patients. The

observed greater ceiling effects (Facial Appearance, Scar Bother

scales) and floor effect (Appearance-related Distress Scale) may

reflect minimal impact of surgical scarring and successful heal-

ing experienced by many patients. Nevertheless, it is impor-

tant to bear in mind that our scales are better targeted to

those patients with greater impairments related to NMSC.

The FACE-Q Skin Cancer Module is a promising new instru-

ment that can be used by dermatological and plastic surgeons

to evaluate their outcomes at the individual patient or larger

practice level. The unique inclusion of Facial Appearance and

Scar Appraisal and QoL allows for future studies comparing

the long-term success of different surgical techniques from the

patient’s perspective. It could also aid in identifying patients at

risk for poor outcomes and dissatisfaction and allow for rigor-

ous studies in different age groups and anatomical locations to

further validate the instrument. The FACE-Q Skin Cancer Mod-

ule can be used for clinical practice, research or quality

improvement and may complement existing clinician-based

outcomes.
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