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Abstract 

Objectives 

The FACE-Q Skin Cancer module is a patient reported outcome measure (PROM) for facial 

skin cancer. It has been anglicised for the UK population and undergone psychometric testing 

using classical test theory. In this study further evaluation of construct validity using Rasch 

measurement theory and hypothesis testing was performed. 

Methods 

Patients were prospectively recruited to the Patient Reported Outcome Measures In Skin 

Cancer Reconstruction (PROMISCR) study and asked to complete the anglicised FACE-Q 

Skin Cancer module. Scalability and unidimensionality of the data were assessed with a 

Mokken analysis prior to Rasch analysis. Response thresholds, targeting, fit statistics, local 

dependency and internal consistency were examined for all items and sub-scales. Four a priori 

hypotheses were tested to evaluate convergent and divergent validity. We additionally 

hypothesised that median ‘cancer worry’ score would be lower in post-operative than pre-

operative patients.  

Results  

239 patients self-completed the questionnaire between August 2017 and May 2019. Of the 10 

sub-scales assessed, 5 showed relative fit to the Rasch model. Unidimensionality was present 

for all 5 sub-scales, with most demonstrating ordered item thresholds and appropriate fit 

statistics. Two items in the ‘cancer worry’ subscale had either disorded or very close response 

thresholds. Subscales of the FACE-Q Skin Cancer module demonstrated convergent and 



  

divergent validity with relevant Skin Cancer Index comparators (p<0.001). Median ‘cancer 

worry’ was lower in post-operative patients (44 vs 39, p<0.001). 

Conclusion 

The anglicised FACE-Q Skin Cancer module shows psychometric validity through hypothesis 

testing, and both classical and modern test theory.  
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Introduction 

 Skin cancer is the commonest malignancy worldwide1, with the majority occurring on 

sun-exposed, cosmetically sensitive sites such as the face2. A diagnosis of skin cancer 

frequently leads to considerable psychological burden associated with anxiety relating to a 

cancer diagnosis3 and concerns regarding visible scarring4.  

 Measuring health-related quality of life (HRQoL) before, during and after treatment 

can positively influence clinical practice. Patient-reported outcome measures (PROMs) can be 

used to assess HRQoL, but these questionnaires need to be standardised and validated5,6. 

Previously there has been a paucity of appropriately designed and well validated PROMs for 

facial skin cancer7, with the FACE-Q Skin Cancer module designed to address this need8. In 

previous published work, we have anglicised the FACE-Q skin cancer module for use in the 

United Kingdom (UK)9, in accordance with guidance from the United States (US) Food and 

Drug Administration (FDA) and the European Medicines Agency (EMA) for PROMs to be 

appropriately translated and adapted before use10,11. The FACE-Q Skin Cancer module 

subscales previously anglicised and assessed here are composed of subscales designed 

specifically for facial skin cancer patients along with four subscales that were designed for and 

validated in the BODY-Q questionnaire (‘satisfaction with doctor/surgeon’, ‘satisfaction with 

clerical staff’, ‘satisfaction with medical/ward team’ and ‘satisfaction with information’)12 

(Table 1). Initial early validation work for the anglicised FACE-Q skin cancer module, using 

classical test theory (CTT), supported good face and construct validity, however considerable 

item redundancy was noted9. The consensus-based standards for the selection of health 

measurement instruments recommend that structural validity is evaluated through modern test 

theory approaches13. In contrast to CTT, which uses correlational statistics to assess structural 

validity at the scale-level, modern test theory uses probabilistic modelling to assess the 



  

performance of individual items. This can provide more granular insight into the measurement 

properties of a PROM, and assess an instrument’s ability to deliver continuous (as opposed to 

ordinal) measurement14. Construct validity should be further assessed through hypothesis 

testing13.  

 In this study, we aim to further evaluate the construct validity of the anglicised FACE-

Q Skin Cancer module through Rasch measurement theory psychometric analysis and 

hypothesis testing. 

 

Methods 

 Data were collected as part of the Patient Reported Outcomes In Skin Cancer 

Reconstruction (PROMISCR) study, a prospective anglicisation and validation study of the 

FACE-Q Skin Cancer module15. Patients with a new diagnosis of facial skin cancer were 

recruited from two UK centres, the Welsh Centre for Burns and Plastics, Wales and the 

Department of Dermatology, Oxford. Eligible patients (Supplementary Figure 1) were 

provided with study details and time to consider inclusion before obtaining written consent. 

Patients were provided with a study pack containing a copy of the anglicised FACE-Q Skin 

Cancer module (based on the US version and available at http://qportfolio.org/) and a copy of 

the Skin Cancer Index (SCI)16. Six to eight weeks post-operatively, the study pack was posted 

to all patients to be completed again. Research ethics committee approval was granted (REC: 

16/WM/0445). 

 

 

http://qportfolio.org/


  

Data collection and statistical analysis  

 Questionnaires were pseudonymised using a unique patient identifier with data 

acquisition and storage performed in accordance with the Data Protection Act 1998 and the 

2018 General Data Protection Regulation (GDPR). Demographic data were collected for each 

patient including diagnosis, past medical history, medication and type of reconstruction used.  

 In Rasch measurement analyses, sample sizes greater than 150 are considered to 

provide item calibrations or person measures that are stable to  0.5 logits with a 99% 

confidence. Sample sizes of 250 and more can provide definitive item calibrations with over 

99% confidence17. Missing data were managed using listwise exclusion.  

Statistical analysis was conducted in R (v 4.0.0) with the following packages: foreign 

(v0.8-79), dplyr (v0.8.5), mirt (v 1.32.1), mirtCAT (v 1.10), mokken (v3.0.2), eRm (v 1.0-1), ltm 

(v1.1-1) and WrightMap (v1.2.).  

 

Modern test theory analysis   

Mokken analysis 

 Scalability and unidimensionality were assessed with a Mokken analysis, prior to Rasch 

analysis, to ensure that the item responses followed a probabilistic structure consistent with the 

Rasch Model. Items with a Loevinger’s (H) coefficients of  0.3 were considered scalable18. 

Response threshold ordering 

 Item characteristic curves (ICCs) were plotted and item response thresholds were 

calculated using the mirt package19 in R to determine whether response options (e.g. very 



  

dissatisfied and somewhat dissatisfied) were scored successively. Rasch model parameters 

were generated using a fixed quadrature expectation-maximisation approach (mirt version 

1.32.1)19.  

Targeting  

 Item person plots (IPPs) were computed to compare the position of items on the 

underlying scale to the frequency distribution of respondents on the same scale. This provided 

an indication of whether the items were targeted to relevant parts of the scale for the people in 

our sample. 

Fit statistics 

 We assessed the fit of each item to the Rasch model using Chi square tests, along with 

infit and outfit mean squares. Infit and outfit mean squares are residual fit statistics that measure 

the standardised residual variance across items and persons, similar to the Residual statistic 

provided by the RUMM2030 platform and reported previously for FACE-Q items in an 

American population8,20. Infit and outfit mean squares that fell between 0.5 and 1.7, and non-

significant (p > 0.01) Chi square tests were considered to suggest appropriate fit. Infit and outfit 

mean squares that are < 0.5 are less productive for measurement but not degrading21.   

Local Dependency 

 An assumption of the Rasch model is that item responses are only correlated through 

the latent trait which they intend to measure. Local dependency (LD) occurs where there is 

residual covariance between two items, suggesting that the items may be very closely related, 

or unintentionally measuring other latent traits22. LD between item pairs was assessed using 

Yen’s Q3 statistic, with a value of > 0.2 used heuristically in the literature to indicate LD23.  



  

Internal consistency 

 Cronbach’s alpha was calculated for each scale. Values of  0.7 indicate acceptable 

internal consistency, with values of >0.9 considered to indicate item redundancy24.  

 

Hypothesis testing  

 Five a priori hypotheses generated by the authors were tested to evaluate the construct 

validity of the instrument’s subscales: 

1) ‘Cancer worry’ subscale scores from the FACE-Q Skin Cancer module would 

negatively correlate with ‘Emotional’ subscale scores from the SCI. This is because 

higher scores on FACE-Q cancer worry indicate increased worry, but for the SCI a 

lower score indicates higher worry16.   

2) ‘Cancer worry’ subscale scores from the FACE-Q Skin Cancer module would 

negatively correlate with ‘Social’ subscale scores from the SCI (which measures social 

function). 

3) ‘Appearance of scars’ subscale scores from the FACE-Q Skin Cancer module would 

positively correlate with ‘Total appearance’ subscale scores from the SCI (which has 

two items relating to scars and one relating to overall ‘attractiveness’). 

4) ‘Satisfaction with facial appearance’ subscale scores from the FACE-Q Skin Cancer 

module would positively correlate with ‘Social’ subscale scores from the SCI. 

5) Median pre-operative ‘cancer worry’ scores from the FACE-Q Skin Cancer module 

would be higher that median post-operative ‘cancer worry’ scores. 

 



  

 FACE-Q Skin Cancer module scores were computed in R, using the developer’s score 

conversion charts, following listwise exclusion of incompete response sets. SCI scores were 

calculated according to the developer’s guidelines25. Interpretation of Pearson’s r values was 

based on guidelines by Cohen; small (|r| = 0.10 to 0.29), medium (|r| = 0.30 to 0.49) and large 

(|r| = 0.50 to 1.0)[26]. Shapiro-Wilk tests confirmed non-normality of pre-operative (p = 0.003) 

and post-operative (p <0.001) ‘cancer worry’ score distributions, therefore median pre-

operative and post-operative scores were compared using a two-tailed, paired Wilcoxon 

ranked-sum test.   

 

Results 

Demographic data 

 Overall, 244 patients were enrolled with five excluded due to non-completion of the 

pre-operative questionnaire, leaving an analysable dataset of 239 patients. There was a 67.6% 

response rate for the post-operative questionnaire. Demographic details are reported in Table 

2.   

Modern test theory analysis 

 Results for each sub-scale are presented in Table 3. All sub-scales demonstrated 

unidimensionality and scalability with Loevinger’s coefficients  0.3. Each of the 3 PROM 

subscales, ‘satisfaction with facial appearance’, ‘appearance of scars’ and ‘cancer worry’,  

demonstrated LD. Thresholds were generally successively ordered with appropriate coverage, 

however the two most positive response thresholds for item 10 in the ‘cancer worry’ scale were 

disordered, and the two most positive response thresholds for item 8 of the ‘cancer worry’ scale 



  

were closely situated (Figure 1). The IPP for ‘appearance of scars’ demonstrated a ceiling 

effect with poor coverage towards the positive end of the scale. 

 Of the patient reported experience measure (PREM) subscales (Table 1), ‘satisfaction 

with appearance information’ functioned well with appropriate response thresholds and 

coverage. All other PREM subscales performed poorly, with disordered thresholds, large 

ceiling effects, poor coverage towards the positive end of the scale and poor or uncalculatable 

fit statistics. A high degree of local dependency was also noted.   

 The ‘sun protection’ checklist demonstrated successively ordered thresholds and good 

item coverage. Fit statistics were good with 5 pairs showing local dependency. The ‘adverse 

effects’ checklist performed less well, with item 10 demonstrating disordered thresholds and a 

floor effect noted. Item 2 and 10 had poor fit. 13 pairs demonstrated local dependency.  

 All subscales had Cronbach’s alpha values  0.7, although many demonstrated very 

high values above 0.95.  

 Item characteristic curves and IPPs for ‘Facial appearance’, ‘Appraisal of scars’, 

‘Cancer worry’ (before and after scoring modification), ‘Satisfaction with appearance 

information’ and ‘Sun protection’ scales are shown in Supplementary Figures 2 and 3. Infit 

and outfit statistics are presented in Supplementary Figure 4. 

 

Hypothesis testing and responsiveness 

 Table 4 summarises the results of hypothesis testing. A priori hypotheses were 

confirmed, with ‘cancer worry’ correlating negatively with ‘emotional’ and ‘social’ subscales 

of the SCI (r = -0.68, p < 0.001,  and r = -0.53, p < 0.001, respectively). A strong positive 



  

correlation between ‘appearance of scars’ and the SCI ‘total appearance’ subscales was 

demonstrated (r = 0.59, p < 0.001), in addition to a positive correlation between ‘satisfaction 

with facial appearance’ and the SCI ‘social’ subscale (r = 0.47, p < 0.001).  A significant 

decrease in median ‘cancer worry’ scores was observed between pre-operative and post-

operative questionnaires (44 to 39, p < 0.001) (Table 4). 

 

Discussion  

 The FACE-Q Skin Cancer module is a promising PROM for use in patients with facial 

skin cancer. In this second report from the PROMISCR study, we assessed the anglicised 

FACE-Q Skin Cancer module to see if it fit the Rasch model and could therefore provide 

interval level measurement data in a UK population. Overall, our analysis suggests acceptable 

Rasch model fit for a number of subscales.  

A degree of local dependency was observed in all subscales, together with high 

Cronbach’s alpha scores, consistent with item redundancy22. Very high ceiling effects were 

observed in a number of subscales, mainly those assessing the patients’ experience (e.g. 

‘satisfaction with doctor/surgeon’). There are a number of explanations for this, such as 

mismatch between the position of items and patients on a scale, or acquiescence bias, in which 

there is a tendency to respond positively to all questions27. This can be especially true for 

subscales such as ‘satisfaction with doctor/surgeon’, where patients may not want to cause 

offence by answering negatively. It could also be that the patient population sampled is in fact 

very happy with the care delivered to them.  

 In this sample, items 8 and 10 in the ‘cancer worry’ scale had closely situated and 

disordered response thresholds, respectively. This can occur, for example, when respondents 



  

have difficulty distinguishing between two responses (e.g. “agree” and “strongly agree”) and 

therefore the successive response options do not reflect an increase in the underlying trait. In 

PROM development, close and disordered thresholds are sometimes handled by collapsing 

response options (e.g. combining “agree” and “strongly agree” into one “agree” option) and 

then repeating Rasch analysis in an independent sample to confirm improved performance14. 

Current licensing restrictions do not permit modifications to the FACE-Q or its scoring system. 

Future work could assess whether this observation is replicated in other samples, or if these 

items exhibit differential item functioning by country in a mixed UK-US sample.  

 Convergent and divergent validity of the instrument were confirmed through 

affirmation of a priori hypotheses. The ‘cancer worry’ subscale was shown to be responsive to 

change, however no other subscales were tested for responsiveness as it was felt that an 

expected change in post-operative scores could not be guaranteed. For example, some people 

may believe that their facial appearance has improved as a result of surgical removal of their 

skin cancer, while others may feel that reconstruction of the resulting defect with a skin graft 

is worse.  

 It is worth noting that the final subscales published for the original US FACE-Q Skin 

Cancer module do not include some of those assessed here. Three of the four PREM subscales 

were derived from the BODY-Q questionnaire and tested in this population due to good face 

validity in early qualitative interviewing. Unfortunately these subscale did not fit the Rasch 

model in this population sample and are therefore unable to provide interval level 

measurement. However, in our view a pragmatic approach to scale development and use is 

needed. The psychometric properties of even the best functioning subscales in the UK FACE-

Q Skin Cancer module could potentially be improved, however a balance between content and 

construct validity must be struck. The removal of items may improve the psychometric results 



  

obtained, but risks missing concepts that are important to patients. While it is vital that 

psychometrically valid PROMs are used in clinical practice they must also address the patient 

need, even if this results in some trade off in terms of construct validity. Subscales such as 

‘satisfaction with doctor/surgeon’ and ‘satisfaction with medical/ward team’ could be deemed 

to be too psychometrically flawed to be useful (and removed such as in the original US 

version). However, responses to these items can provide useful qualitative information to 

clinicians regarding service delivery and could be delivered as checklists alongside other scales 

with these limitations known and understood by those using them.  

 It is also important to view the psychometric results and limitations in the context of 

other PROMs for facial skin cancer. While many PROMs specific to this condition have been 

designed, all have imperfections7. The FACE-Q Skin Cancer module is well designed, using 

principles of modern test theory and demonstrates good face validity.     

 Limitations of this study included the representivity of the sample to the UK population 

and the sample size available for analysis. Recruitment from two disctinct centres in different 

areas of the UK resulted in patients from a range of backgrounds, however it is likely that the 

full spectrum of the UK population is yet to be sampled, especially those patients from ethnic 

minority groups. This will be important to address in those groups that are either more prone 

to poorer scarring or who have differing cultural and religious beliefs around facial scarring. 

The sample size in this study is able to provide item calibrations for the ‘cancer worry’ scale 

to within < 0.5 logits with at least 99% confidence17. However, sufficient sample sizes were 

not reached for other subscales to confidently calibrate Rasch model parameters. 

 Ongoing routine data collection using the anglicised FACE-Q Skin Cancer module 

should be performed in order to increase the sample size for further Rasch analyses. Further 

work in a larger cohort should focus on sub-group analysis and clinically important differences.  



  

Conclusion 

 This is largest UK study of the FACE-Q Skin Cancer module, and supports the 

instrument’s construct validity.  
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Table 1 – An overview of the anglicised FACE-Q Skin Cancer module. 

 

Subscale Number of 

items 

Example question Type of 

outcome 

measure 

Satisfaction with 

facial appearance 

9 With your entire face in mind, in the past week, how satisfied or dissatisfied have 

you been with the shape of your face? 

PROM 

Appearance of scars 8 With your scars in mind, in the past week, how much have you been bothered by the 

length of your scar? 

PROM 

Cancer worry 10 With your skin cancer diagnosis in mind, in the past week, how much do you agree 

or disagree with each statement: I worry about my skin cancer 

PROM 

Satisfaction with 

appearance 

information 

6 How satisfied or dissatisfied you were with the information you received in relation 

to the following: how your appearance would change? 

PREM 

Satisfaction with 

doctor/surgeon 

10 These questions ask about the doctor or surgeon who did your most recent 

procedure. Did you feel that he/she: answered all your questions? 

PREM 

Satisfaction with 

clerical staff 

10 These questions ask about members of the clerical staff (e.g. secretaries, 

receptionists) who helped you during your most recent procedure. Did you feel that 

they: were attentive to your needs? 

PREM 

Satisfaction with 

medical/ward team 

10 These questions ask about members of the medical and ward team other than your 

surgeon (e.g. nurses, other doctors) who looked after you during your most recent 

procedure. Did you feel that they: were friendly and kind? 

PREM 

Satisfaction with 

information 

10 How satisfied or dissatisfied were you with the information you received in relation 

to the following: how the surgery would be done? 

PREM 

Sun protection 

behaviour 

5 When you spend time outdoors, how often have you: worn suncream when you were 

outside? 

Behavioural 

assessment tool 

Symptoms checklist 10 With the part of your face affected by the skin cancer in mind, in the past week, how 

much have you been bothered by: discomfort? 

Checklist 



  

 

The FACE-Q Skin Cancer module can be considered a hybrid measurement tool, combining sub-scales addressing PROMs (Patient Reported 

Outcome Measure), PREMs (Patient Reported Experience Measure), behavioural assessment and a checklist.



  

Table 2 – Patient demographics and characteristics of those enrolled in the PROMISCR 

study. 

Variable All patients (n=239) 

Age  

  Mean age (SD) 

 

71.4 (12.5) 

Gender 

  Male 

  Female 

 

119 (49.8%) 

120 (50.2%) 

Co-morbidities 

  Cardiovascular 

  Respiratory 

  Cancer (other than skin cancer) 

  Mental health 

  Musculoskeletal 

  Other 

  None  

 

62 (25.9%) 

5 (2.1%) 

12 (5.0% 

3 (1.3%) 

5 (2.1%) 

25 (10.5%) 

127 (53.1%) 

Medication 

  Warfarin 

  Aspirin 

  Clopidogrel 

  Other anticoagulation 

  Immunosuppression 

  Other 

  None 

 

18 (7.5%) 

30 (12.6%) 

4 (1.7%) 

5 (2.1%) 

4 (1.7%) 

45 (18.8%) 

133 (55.6%) 

Histology 

  BCC 

  SCC 

 

180 (75.3%) 

25 (10.5%) 



  

  Melanoma 

  Lentigo maligna 

  Actinic keratosis   

  Other 

9 (3.8%) 

6 (2.5%) 

6 (2.5%) 

5 (2.1%) 

Location 

  Forehead 

  Eyelid 

  Nose 

  Lips 

  Medial cheek 

  Lateral face 

  Ear 

  Chin 

 

36 (15.1%) 

40 (16.7%) 

98 (41.0%) 

8 (3.3.%) 

35 (14.6%) 

10 (4.2%) 

8 (3.3%) 

1 (0.4%) 

Reconstruction 

  Direct closure 

  Skin graft 

  Local flap 

  Secondary intention 

 

95 (39.7%) 

75 (31.4%) 

46 (19.2%) 

19 (7.9%) 

Previous facial surgery 

  Yes 

  No 

 

99 (41.4%) 

140 (58.6%) 

Previous skin cancer 

  Yes 

  No 

 

108 (45.2%) 

131 (54.8%) 

 

Missing data – Histology (5 patients), lesion location (3 patients), reconstruction type (3 

patients). BCC – basal cell carcinoma. SCC – squamous cell carcinoma. 



  

Table 3 – Results of Rasch analysis for each individual sub-scale for the anglicised FACE-Q Skin Cancer module. 

Subscale Analyzable 

sample 

size 

Scalability  Unidimensionality Response 

thresholds 

Targeting Fit Local 

dependency 

(LD) 

Cronbachs 

alpha 

Satisfaction 

with facial 

appearance 

158 Scale H = 

0.82 

Yes Ordered Small ceiling 

effect, good 

coverage 

Good fit LD of 22 

pairs 

0.959 

Appearance of 

scars 

89 Scale H = 

0.86 

Yes Ordered Large ceiling 

effect 

Good fit LD of 8 pairs 0.969 

Cancer worry 214 Scale H = 

0.69 

Yes Item 10 

disordered 

Item 8 

close 

thresholds 

Excellent 

coverage 
Item 8 2 = 

38.43 (p = 

0.019) 

Item 7 2 = 

35.19 (p = 

0.009) 

Item 10 2 = 

33.48 (p = 

0.01)  

LD of 20 

pairs 

0.942 

Satisfaction 

with 

appearance 

information 

142 Scale H = 

0.89  

Yes Ordered Good 

coverage 

with mild 

ceiling effect 

Good fit LD of 5 pairs 0.960 

Satisfaction 

with 

doctor/surgeon 

154 Scale H = 

0.69  

Yes Disordered Massive 

ceiling effect 
2 

uncalculatable 

Infit/outfit 

acceptable  

LD of 20 

pairs 

0.925 



  

Satisfaction 

with clerical 

staff 

176 Scale H = 

0.79 

Yes Items 5, 9 

and 10 

disordered 

Massive 

ceiling effect 
Item 3 2 = 

10.09 (p = 

0.006) 

Item 7 2 = 

14.61 (p = 

0.001) 

LD of 21 

pairs 

0.962 

Satisfaction 

with 

medical/ward 

team 

162 Scale H = 

0.83  

Yes Item 5 

disordered 

Massive 

ceiling effect  
2 

uncalculatable 

Infit/outfit 

acceptable 

LD of 17 

pairs 

0.953 

Satisfaction 

with 

information 

122 Scale H = 

0.70 

Yes Item 3 

disordered 

Large ceiling 

effect 
Item 4 2 = 

15.29 (p = 

0.000) 

LD of 17 

pairs 

0.929 

Sun protection 

behaviour 

193 Scale H = 

0.55 

Yes Ordered Excellent 

coverage 

Good fit LD of 5 pairs 0.835 

Symptoms 

checklist 

126 Scale H = 

0.61 

Yes Item 10 

disordered 

Floor effect Item 2 2 = 

17.58 (p = 

0.004) 

Item 10 2 = 

15.91 (p = 

0.007) 

LD of 13 

pairs 

0.917 

 

 



  

Table 4 – Hypothesis testing of the FACE-Q Skin Cancer module 

Subscales Pearson’s r  p value Explanation 

‘cancer worry’ AND 

SCI subscale 1 

‘emotional’ 

-0.68 < 0.001 A large negative correlation – as predicted due to the scoring of items in each 

scale (i.e. as FACE-Q cancer worry increases (higher score) SCI cancer worry 

also increases (but higher worry is represented by a lower score) 

‘cancer worry’ AND 

SCI subscale 2 

‘social’ 

-0.53 < 0.001 A large negative correlation – as predicted those people that are more worried by 

their skin cancer on the FACE-Q cancer subscale have more social worry on the 

SCI 

‘appearance of 

scars’ AND SCI 

subscale 3         

‘total appearance’ 

0.59 < 0.001 A large positive correlation – as predicted better scores on FACE-Q ‘appearance 

of scars’ subscale indicate greater satisfaction with scars, which mirror 

increasing scores on SCI ‘appearance’ subscale 

‘satisfaction with 

facial appearance’ 

AND SCI subscale 2 

‘social’ 

0.47 < 0.001 A medium positive correlation – as predicted with increasing happiness with 

facial appearance on FACE-Q correlating with increasing happiness with 

appearance on the SCI 

 

Subscales Pre-operative 

median score 

(n = 214) 

Post-operative median 

score 

(n = 156) 

p value Explanation 

Cancer worry 44 39 < 0.001 Cancer worry significantly decreased post-operatively 

 

SCI – Skin Cancer Index



  

Figure Legends: 

1 –  

Upper plots – Item Characteristic Curves, Lower plots – Item Person Plots 

Item Person Plots (IPP): y-axis demonstrates a Rasch scale between +4 and -4 Logits. The 

left panel of the IPP represents the score distribution and the right panel represents the item 

distributions. Points in the right panel illustrate item response thresholds. 
  



  

Figure 1 – Item Characteristic Curves and Item Person Plots for the ‘cancer worry’ subscale 

showing results for pre- and post- response option collapsing 

 

 

 

 

 

 

 

 

 

 

 

 

Upper plots – Item Characteristic Curves, Lower plots – Item Person Plots 

Item Person Plots (IPP): y-axis demonstrates a Rasch scale between +4 and -4 Logits. The 

left panel of the IPP represents the score distribution and the right panel represents the item 

distributions. Points in the right panel illustrate item response thresholds. 

  



  

Supplementary Figure 1 – Inclusion and exclusion criteria for the Patient Reported 

Outcome Measures In Skin Cancer Reconstruction (PROMISCR) study. 

 

Inclusion criteria 

• Skin cancer (all types included) of the face 

• Over 18 years of age 

• Active treatment with wide local excision of the lesion 

 

Exclusion criteria 

• Inability to consent to participation in the study 

• Known learning difficulties or dementia 

• English language not of a standard to understand and complete the questionnaire 

• Treatment of lesion with topical chemotherapy/laser or other methods that are not 

excisional 

• Free tissue reconstruction 

 

 

 

 

 

 

 



  

Supplementary Figure 2 – Item Characteristic Curves for FACE-Q Skin Cancer module 

subscales. 

 

 

 

 

 

 

 



  

Supplementary Figure 3 – Item Person Plots for the FACE-Q Skin Cancer module 

subscales. 

 

 

 

 

 

 

 



  

Supplementary Figure 4 – Infit and Outfit statistics for the FACE-Q Skin Cancer module 

subscales. 

Subscale Item Infit Outfit 

Satisfaction with 

facial appearance 

1 

2 

3 

4 

5 

6 

7 

8 

9 
 

0.72 

0.641 

0.579 

0.695 

0.733 

1.104 

0.897 

0.509 

0.653 
 

0.575 

0.462 

0.413 

0.568 

0.574 

0.863 

0.716 

0.419 

0.561 
 

Appearance of scars 1 

2 

3 

4 

5 

6 

7 

8 
 

0.857 

0.708 

0.569 

0.722 

0.404 

0.602 

0.533 

0.973 
 

0.401 

0.316 

0.366 

0.427 

0.26 

0.389 

0.311 

0.605 
 

Cancer worry 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
 

0.816 

0.721 

0.697 

0.877 

0.941 

1.073 

0.786 

0.871 

0.844 

1.185 
 

0.783 

0.666 

0.66 

0.856 

0.937 

1.04 

0.714 

1.025 

0.716 

0.979 
 



  

Satisfaction with 

appearance 

information 

1 

2 

3 

4 

5 

6 
 

0.776 

0.505 

0.48 

0.653 

0.377 

0.62 
 

0.582 

0.327 

0.312 

0.437 

0.265 

0.497 
 

Satisfaction with 

doctor/surgeon 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
 

0.557 

0.857 

1.236 

0.52 

0.784 

0.894 

0.74 

0.923 

1.193 

1.185 
 

0.043 

0.226 

0.287 

0.032 

0.227 

0.265 

0.166 

0.217 

0.461 

0.412 
 

Satisfaction with 

clerical staff 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
 

0.817 

0.668 

0.89 

0.592 

0.507 

0.478 

1.462 

0.537 

0.591 

0.741 
 

0.18 

0.155 

0.198 

0.119 

0.098 

0.099 

0.568 

0.103 

0.139 

0.241 
 

Satisfaction with 

medical/ward team 

1 

2 

3 

4 

5 

6 

7 

1.633 

0.463 

0.726 

0.749 

0.525 

0.521 

0.512 

0.417 

0.039 

0.068 

0.175 

0.049 

0.043 

0.05 



  

8 

9 

10 
 

0.656 

0.656 

1.129 
 

0.104 

0.104 

0.286 
 

Satisfaction with 

information 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
 

0.84 

1.303 

1.307 

0.722 

0.614 

0.876 

0.7 

0.858 

0.735 

0.697 
 

0.566 

1.04 

0.814 

0.173 

0.273 

0.338 

0.534 

0.574 

0.432 

0.42 
 

Sun protection 

behaviour 

1 

2 

3 

4 

5 
 

0.671 

1.158 

0.715 

0.974 

0.553 
 

0.604 

1.084 

0.695 

0.885 

0.529 
 

Symptoms checklist 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
 

0.868 

0.595 

0.693 

1.296 

0.87 

0.831 

0.959 

1.134 

1.228 

0.858 
 

0.613 

0.443 

0.514 

1.293 

0.702 

0.719 

0.825 

1.06 

0.929 

0.532 
 

 

 


