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Abstract 

Keratinocyte carcinoma is the most common cancer in the United States with over 

5 million cases per year in the United States and has the potential to impact quality of life 

and mental health outcomes for a significant proportion of the population. Health-related 

quality of life (HRQoL) is an important research area at the nexus of medicine and 

psychology and is a key outcome of interest from a societal perspective. Therefore, the 

potential impact of skin cancer on quality of life is a critical consideration for clinicians 

and healthcare organizations alike. This thesis describes the development and validation 

of the Reconstruction After Skin Cancer Resection Questionnaire (RASCR-Q) as a new 

instrument to assess patient satisfaction after skin cancer therapy. Three phases were 

included in this project: Phase I, based on interviews with 14 skin cancer patients, was 

used for domain identification and initial item development. Phase II, based on interviews 

with 4 experts in the field, helped further establish domains and face validity, and Phase 

III, an interim exploratory factor analysis with item reduction on 221 skin cancer patients, 

helped develop the final RASCR-Q questionnaire. The final RASCR-Q instrument 

included 12 items covering 5 domains: appearance, functional, recurrence, experience/ 

fear of missing out, and worry. The final RASCR-Q was reliable, with a Cronbach’s 

alpha of 0.84, and demonstrated good convergent validity with the FACE-Q appearance 

subscale (r=0.54) and excellent discriminant validity (r=-0.02). Further testing, including 

a planned confirmatory factor analysis, will be useful before the scale is widely adopted.  
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Chapter I. 

Introduction 

Keratinocyte carcinoma, an umbrella term encompassing basal cell carcinoma and 

squamous cell carcinoma, is the most common cancer in the United States, with over 5 

million new cases diagnosed annually at an estimated direct societal cost of over $8 

billion (Guy et al., 2015; Kantor, 2021). While these cancers are unlikely to lead to 

mortality, they result in potentially disfiguring scars, as well as significant stress and 

anxiety for patients (Zhang et al., 2018). Therefore, considering the potential impact of 

skin cancer on quality of life is a critical consideration for clinicians and healthcare 

organizations alike.   

Health-related quality of life (HRQoL) is an important research area at the nexus 

of medicine and psychology (Joseph, 2020); since HRQoL is a key outcome of interest 

from a societal perspective, and since in many countries the costs of healthcare are borne 

either directly or indirectly by society at large (Picco et al., 2016), developing a validated 

measure to assess HRQoL and patient satisfaction after skin cancer surgery is a pressing 

task. This is particularly important given prior research highlighting the correlation 

between patient satisfaction and perceived scar quality (Kantor, 2016a; Lee et al., 2018). 

Indeed, HRQoL questionnaires have been shown to have societal benefit and affect 

treatment choices in a range of diseases, from eczema to prostate cancer (Efficace et al., 

2003; Politiek et al., 2020).  
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Several prior systematic reviews have evaluated existing scales for assessing 

patient satisfaction and HRQoL after skin cancer surgery (Bates et al., 2013; Dobbs, 

Gibson, et al., 2019; Dobbs, Samarendra, et al., 2019; Gibbons et al., 2013). Despite the 

existence of 11 potentially relevant patient-reported outcome measures (PROMs) 

addressing these domains, the overall methodological quality of existing scales is poor, 

concerns regarding validity persist, and no existing scale scored highly in relevance for 

patients recovering from facial skin cancer surgery (Dobbs, Samarendra, et al., 2019). 

Thus, while numerous prior scales have been developed to assess patient satisfaction after 

skin cancer surgery, all share significant shortcomings.  

The most promising PROM developed in the past, the FACE-Q Skin Cancer 

Module, was derived from the full-length FACE-Q, a lengthy 353-question PROM 

optimized for use in a clinical trial setting (Klassen et al., 2015; Lee et al., 2018). Yet 

even the FACE-Q Skin Cancer Module has important shortcomings, including its length, 

redundancy, post-hoc development, and construct validity (Dobbs, Samarendra, et al., 

2019). Thus, there remains a need for a novel PROM for patients recovering from skin 

cancer surgery that is psychometrically sound and practically feasible. Indeed, to date, no 

generalizable single scale has been developed specifically for skin cancer surgery 

satisfaction that has established validity and, importantly, feasibility. Feasibility—the 

practical ease with which a scale can be completed—is an essential part of scale 

development, since long, complex, or interview-dependent scales may be less likely to 

yield actionable data (Boateng et al., 2018). The aim of this project is therefore to 

develop and validate a new outcome measure for patient satisfaction and HRQoL after 
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skin cancer reconstruction, the Reconstruction After Skin Cancer Resection 

Questionnaire (RASCR-Q). 

The RASCR-Q was prospectively developed following COSMIN guidelines for 

the development of PROMs, as well as published best practices for scale development 

that include establishing content validity (from the perspective of experts) and face 

validity (from the perspective of the public) at the early stages of scale development 

(Prinsen et al., 2018; Prinsen et al., 2016). The RASCR-Q was also developed using an 

iterative process (Boateng et al., 2018) to yield meaningful results (Figure 1). 

Figure 1. Common Steps in Scale Development. 

 

Multiple steps are followed when developing a validated scale. Item development 

and domain generation are performed initially, and these steps are themselves driven by a 

literature review exploring themes from existing scales. Soliciting priorities from 

stakeholders is another important component of this step, which permits the development 

of an initial set of items and domains for scale inclusion. Next, content validity is 

established by exploring the attitudes of experts in the field, while face validity is 

established by involving the target population—skin cancer patients—in the review and 
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pre-testing of the instrument. Pre-testing also helps with item reduction, a critical step 

when attempting to create a feasible scale that will not be overly taxing to complete. Item 

reduction is also addressed statistically by exploring polychoric (item-item) and 

polyserial (item-test) correlations. Ultimately, exploratory factor analysis is used to both 

extract latent factors and better clarify the domains, while also permitting further item 

reduction. Confirmatory factor analysis can then be used to assess the robustness of the 

instrument and ensure that it is not overfitted to the development sample.  

Given the necessarily large number of steps and extensive testing required to 

develop a valid scale, this project will focus primarily on the initial scale development 

through the interim exploratory factor analysis (Figure 2). Reliability and validity testing 

will also be conducted (Figure 3).  

Figure 2 Method Overview.  

 

 

 

Phase I

• Structured interviews
• 10-20 skin cancer patients

Phase II

• Structured interviews/ online 
• 4 experts

Phase III

• Exploratory factor analysis
• Interim analysis of 221 patients with history of skin cancer

Reliability and 
Validity 

• Assessing reliability and validity of the draft scale
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Figure 3. Reliability and Validity Testing 

 

Ultimately, the RASCR-Q will, hopefully, fill an important gap in HRQoL 

research and be feasible enough to be used not only in clinical trials, but in daily practice 

by clinicians, allowing patient satisfaction and priorities to be effectively tracked to 

optimize outcomes.  

Definition of Terms 

Experts: for skin cancer assessments, this includes board-certified dermatologists, 

otolaryngologists, plastic surgeons, and others involved directly in caring for skin cancer 

patients in a surgical fashion. 

Feasibility: the practical ease with which a scale or outcome measure can be 

completed easily and without undue effort or time consumption (Katragadda et al., 2016; 

Shaikh et al., 2008; van der Heijden et al., 2010). 

General public: an umbrella term referring to the overall population, as opposed to 

either those with a history of skin cancer or seeking care in a skin cancer center.  

Reliability

• Measured by internal consistency
• Cronbach's alpha: goal >0.80

Convergent 
Validity

• RASCR-Q and FACE-Q correlation
• Goal is >0.50

Discriminant 
Validity

• RASCR-Q and unrelated political question
• Goal is <0.10
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Health-related quality of life (HRQoL): a measure of the quality of life that accounts 

for healthcare-specific impairments in quality, representing an approach to comparing 

quality of life across disciplines and medical conditions (Joseph, 2020; Picco et al., 

2016).  

History of skin cancer: includes all individuals who have been historically diagnosed 

with skin cancer, including those with a current untreated skin cancer diagnosis.  

Keratinocyte carcinoma: an umbrella term including basal cell carcinoma and 

squamous cell carcinoma, the two most common forms of cancer in the world (Guy et al., 

2015). 

Patient-reported outcome measure (PROM): an assessment reported by a patient on 

themselves, whether assessing their satisfaction or overall subjective or objective 

perception of an outcome; this is in contrast to provider-reported outcomes, where a 

physician or other healthcare professional assesses and reports an outcome. While 

synonymous with self-reported outcomes or satisfaction, PROM is the standard 

terminology used in assessing clinical outcomes from the perspective of patients (Do et 

al., 2018; Dobbs, Samarendra, et al., 2019; Prinsen et al., 2018).  

Reconstruction after skin cancer resection: surgical reconstruction performed after 

complete resection, or removal, of a skin cancer; this may be performed immediately 

after the resection or delayed (Chen et al., 2021).  

Skin cancer patients: this global term includes all patients in an office setting who 

have, at some point presently or in the past, been diagnosed with skin cancer, including 

any keratinocyte carcinoma (Rogers et al., 2015). 
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Background of the Problem and Thematic Literature Review 

Keratinocyte carcinoma is the most common cancer in the United States, and 

given its high incidence—more than 5 million new cases diagnosed yearly—the cancer 

itself, along with its treatment, has the potential to impact quality of life and mental 

health outcomes for patients (Guy et al., 2015). We need to understand how patients feel 

about their surgical outcomes, but no current instrument is well suited to this purpose. I 

therefore surveyed the literature to collect potential domains of interest that the scale 

should measure, which represents an approach to deductive domain generation (Boateng 

et al., 2018). In evaluating the preexisting literature in this field, several important themes 

emerged including appearance-related concerns (scar quality), functional concerns 

(functional impairment), and worry regarding the need for future treatment of recurrence 

or the development of new cancers.  

Appearance-Related Concerns  

In considering patient priorities to be included in the RASCR-Q, appearance-

related concerns are likely an important consideration for most patients, particularly as 

many skin cancers arise in the head and neck area. One study relied on a Delphi 

consensus process to elicit patient concerns (Cartee et al., 2019). The authors included 21 

patients who had previously been treated for keratinocyte carcinoma, and the Delphi 

process—which relies on iterative rounds of questions performed by a trained facilitator 

and anonymous scoring—was used to ensure that patient concerns were able to be 

adequately considered (Cartee et al., 2019). After an initial exploratory discussion, the 

authors identified 56 treatment-related outcomes that were of interest from a patient 

perspective; ultimately, 72.2% of respondents felt that scar appearance should be 
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considered highly important (Cartee et al., 2019). Interestingly, however, many other 

considerations, including access to reliable information, empowerment, confidence in the 

physician’s ability, an ability to return to normal activities, and concerns regarding 

recurrence risk, were considered highly important by a greater proportion of respondents 

(Cartee et al., 2019). This study therefore highlights that appearance is important for the 

majority of patients, though it also suggests that appearance alone would fail to capture 

the range of concerns for most skin cancer patients, and that other domains—such as 

functional concerns (the ability to return to normal activities) and recurrence related 

concerns must be considered as well.  

 The centrality of scarring was echoed in a mixed-methods study performed on 25 

patients who were scheduled for surgical reconstruction after skin cancer resection on the 

nose (Chi et al., 2018). The authors noted that 68% of subjects reported appearance-

related concerns such as the scar’s long-term appearance, whether the defect caused by 

skin cancer resection would appear filled in, whether there would be a persistently 

asymmetrical nasal contour, and whether there would be a change from baseline 

appearance (Chi et al., 2018). Of the five major themes that the authors identified based 

on patient responses, appearance-related issues represented the greatest source of 

concern, well ahead of concerns regarding the surgery itself, the cessation of blood 

thinners, concerns regarding recovery, fears regarding the cost of surgery, and the risk of 

recurrence (Chi et al., 2018). Thus, appearance should be weighted heavily in designing a 

future scale.  

 Maintaining a natural-appearing postoperative appearance was a commonly cited 

concern amongst patients in a qualitative study of 15 skin cancer patients as well (Lee et 
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al., 2016). The authors performed detailed in-depth interviews with patients undergoing 

skin cancer resection surgery, and noted five distinct themes, including appearance 

related concerns. Concerns regarding the scar’s appearance were driven in part by how 

noticeable it was perceived to be, with respondents preferring smaller scars that were 

located away from the central face (Lee et al., 2016). They were also concerned regarding 

long-term appearance, with concerns raised regarding the scar’s texture and firmness. 

The in-depth interview approach used by the authors also permitted them to explore some 

of the underlying drivers of appearance-related concerns, and the authors highlighted that 

some patients specifically raised a concern regarding how visible the scar would be in 

photographs—something that the other studies in this area did not specifically highlight 

(Lee et al., 2016). 

 Evaluating patient attitudes to skin cancer surgery has also been performed in a 

group of general dermatology patients. In one study, a scale was distributed to 430 skin 

cancer patients to explore the relative degree of concern that they demonstrated regarding 

a range of outcomes, including functional and appearance-related factors (Kantor, 

2016b). This study found that appearance-related concerns were very important to 

patients, with the final overall appearance of the scar rated second only to pain as the 

defining predictor of satisfaction. Importantly, other appearance-related factors, such as 

redness and dyspigmentation (the scar’s color being different from the surrounding skin) 

were also rated as very important to respondents.  

 While these studies evaluated concerns regarding long-term appearance, even 

transient undesirable appearance has been appreciated as a significant patient concern. 

For example, one study found that in a cohort of 550 skin cancer patients limited to those 
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with cancers that did not penetrate through the epidermis, 14% of respondents stated that 

they would not undergo topical treatment in the future, in part because of a 6-week period 

of inflammation around the treated area (Drew et al., 2017). Of note, patients who 

underwent surgical treatment were actually less likely to decline the same therapy in the 

future, though this may be a function of gold-standard bias, where the gold standard 

surgical treatment is perceived by the patients as more desirable than topical therapy 

(Drew et al., 2017; Kantor, 2021). Together, these studies highlight that appearance-

related concerns are one of the central themes to be addressed in developing a future 

scale, and further suggest that differentially weighting appearance-related concerns may 

be needed to adequately capture patient priorities.  

Functional Concerns  

While appearance is a major driver of patient fears, functional concerns are also 

important to patients and are critical to consider when evaluating the relative merits of 

different treatment options for keratinocyte carcinoma—and many of the above studies 

also explored these functional considerations. In a Delphi-process based study, the ability 

to rapidly return to normal activities and maintain functionality was rated as highly 

important by 95.2% of respondents, suggesting that—even more than appearance—

limiting the possibility of functional impairment is a critical concern for skin cancer 

patients (Cartee et al., 2019). Indeed, even the more specific concern relating to losing the 

capability to perform work was rated as highly important by 71.4% of respondents, 

suggesting that this is a critical consideration for patients undergoing skin cancer surgery 

and may have a powerful effect on their overall satisfaction with surgical intervention 

(Cartee et al., 2019).  
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 These functional concerns were echoed in a study of patients preparing for nasal 

reconstruction after surgical skin cancer resection, where concerns regarding limitation 

on activity were raised by 3 of the 25 respondents, who further highlighted concerns 

regarding the precise length of time where functional impairment was expected (Chi et 

al., 2018). Respondents were also concerned whether the impairment would last a matter 

of days or weeks—or longer. Importantly, this study was designed with a single open-

ended question presented to patients prior to consultation with their surgeon, rather than 

choosing from a list of concerns, or responding affirmatively to prompts. The fact that 

subjects discussed functional concerns without prompting highlights that this is an 

important area of concern for patients seeking reconstruction after skin cancer resection.  

 Indeed, Lee et al. (2016) evaluated priorities of patients who had recently 

undergone skin cancer resection, and found that functional limitations were an important 

consideration, and the authors noted that patients were concerned about impairment in 

social functioning in particular. Study subjects limited their postoperative activities based 

in part on self-consciousness regarding the appearance of their scars as well as the 

required bandages. Interestingly, the authors noted a relationship between self-limiting 

functional concerns and age, with younger patients recalling a greater likelihood of 

reducing their social and workplace interactions as a result of their recent surgery (Lee et 

al., 2016). This heterogeneity in responses highlights the need to include a broad range of 

patient ages when developing a future scale.  

 Still, while functional concerns are important to patients, they may not be as 

central as concerns regarding appearance, suggesting that when weighting the relative 

contributions of appearance and functional concerns in scale development, appearance-
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related concerns may take primacy. Indeed, in studying patient attitudes to skin cancer 

using a structured scale, functional concerns regarding scar pliability (6.50/10) were 

consistently rated as less important that appearance-related concerns (7.32/10), 

suggesting that functional limitations are important but that, at least in the short term, 

appearance related concerns remain more important for most patients (Kantor, 2016b). 

This study included a broad range of dermatology patients, rather than only those 

undergoing skin cancer surgery, and while this aspect of study design may help with its 

overall generalizability, it also means that some of the more urgent surgical patient 

concerns may have been underestimated, as general dermatology patients may not have 

the same level of concern regarding postoperative healing and functional impairment as 

those looking to enter into a surgical procedure in the near term.  

 Indeed, the importance of when patients are asked about their concerns regarding 

surgical scarring may be critical. Just as asking patients too early may dilute any apparent 

concern for functional impairment, since it has not yet occurred to the patient to have this 

concern, asking patients well after their treatment may lessen the degree of concern that 

patients have for certain outcomes, since they have already undergone their treatment and 

have not experienced the concerning event. Thus in a retrospective study of epidermally-

limited disease, patients did not cite functional impairment as a concern at all (likely 

because they did not experience such an outcome), while they instead focused on 

persistent scarring, irritation, or fear of recurrence (Drew et al., 2017). These earlier 

studies therefore suggest that functional outcomes need to be considered in designing a 

new patient satisfaction scale, but that these concerns may be less important than those 

related to appearance.  
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Recurrence and the Need for Further Treatment  

Beyond the direct patient concerns for postoperative scar appearance and 

functional impairment, the more nebulous worry surrounding cancer recurrence and the 

need for future treatment is another important theme in the literature on patient attitudes 

after skin cancer resection. In the Delphi consensus study of patient priorities, a fear or 

recurrence was rated as highly important by 81% of respondents (Cartee et al., 2019). 

Given that the majority of skin cancer patients will undergo more than one surgery in 

their lifetime, it is not surprising that concerns regarding the need for future surgery 

weigh heavily on patients as they consider their options for skin cancer therapy. 

Moreover, surgeons may unwittingly increase the degree of patient concern regarding 

recurrence, since reduced recurrence rates are one of the benefits of the Mohs 

micrographic surgical technique practiced by many dermatologic surgeons. By 

highlighting the potential to reduce recurrence in explaining the technique, surgeons may 

heighten the level of patient concern regarding recurrence as a primary outcome. Thus, 

although patients may be reassured that their personal risk of recurrence is reduced due to 

the use of the Mohs technique, the stress on recurrence itself as an outcome highlights its 

importance and may cue patients to think of recurrence as an outcome they should be 

concerned about in general when assessing the therapeutic effectiveness of an 

intervention. Since patients are known to be willing to pay significantly more for 

treatments that have lower recurrence risks or are rated as the best available (Kantor, 

2021), it is not surprising that this need for future treatment weighs heavily on patients as 

they consider their options for skin cancer management.   
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 Recurrence risk was similarly mentioned in a study of patients preparing to 

undergo nasal reconstruction after skin cancer resection, as concerns regarding this issue 

were listed as one of the top five themes that patients valued in their consultation (Chi et 

al., 2018). In this study, 2/25 patients raised concerns regarding complete removal of the 

cancer, while another 2/25 discussed recurrence specifically. Therefore, while less than 

10% of patients were concerned about recurrence, it remained a concern even in this 

small study. Of note, complete tumor removal and recurrence are related but not identical 

concepts, as complete removal touches on an immediate concern that the cancer be 

removed so that the patient can feel cancer free, while recurrence is generally 

conceptualized as a more downstream event. 

 This worry regarding new cancers or recurrence may be particularly pronounced 

in younger patients, as was seen in a small study of 15 patients after skin cancer resection 

(Lee et al., 2016). The authors noted that patients under the age of 60 were particularly 

concerned regarding recurrence, and that some patients even reported intrusive thoughts 

on a daily basis regarding their skin cancer. Importantly, for most patients this worry 

regarding recurrence decreased with time from diagnosis and treatment, suggesting that 

the uncertainty regarding their prognosis was more acute in the immediate perioperative 

period and then gradually decreased with time. Still, these data again highlight the 

importance of considering a range of patient ages when designing any future scale.  

 This trend to decreasing levels of concern over time and an increasing confidence 

in prognosis with experience was echoed by another study that evaluated patient priorities 

for skin cancer treatment, where patients reported that pain and itch were the highest 

ranked concerns (8.00/10 and 7.66/10, respectively) for surgery-naïve patients (Kantor, 
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2016b). In a secondary analysis where respondents were dichotomized by history of skin 

cancer treatment (patients with a history of skin cancer vs. patients with no history of skin 

cancer), pain concern was the only outcome that was significantly different between 

groups, suggesting that the experience of having undergone surgery in the past decreased 

the level of worry surrounding this outcome for future surgeries.  

 Similarly, for patients who had already undergone treatment of epidermally-

limited skin cancer, pain was a concern that predicted an unwillingness to undergo 

surgery again in the future, though this was overshadowed by uncertainty regarding 

treatment efficacy—or concerns regarding recurrence (Drew et al., 2017). Interestingly, 

the level of concern regarding recurrence did not differ significantly (34% vs 38%, 

respectively) for those undergoing Mohs micrographic surgery or those being treated 

with other modalities, even though Mohs surgery is associated with the lowest rate of 

skin cancer recurrence. Thus, concerns regarding recurrence and the need for further 

treatment reflect an important area of concern for patients and must be considered when 

evaluating patient attitudes and preferences for skin cancer therapy. That said, 

appearance-related concerns, and even functional concerns, may be relatively more 

important to patients and therefore should potentially be more heavily weighted when 

developing a satisfaction scale.  

Summary of Priorities.  

Patients noted important appearance-related, functional, and recurrence-related 

concerns that should be considered when designing scales to evaluate health-related 

quality of life for skin cancer patients. While many scales have been developed to assess 

the satisfaction of skin cancer patients (Bates et al., 2013; Dobbs, Gibson, et al., 2019; 
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Dobbs, Samarendra, et al., 2019; Gibbons et al., 2013), none combine feasibility with 

adequate validity and none were designed a priori to evaluate these patient priorities. This 

is important, since scale validation is a critical first step that is necessary prior to 

deploying a scale for use in a population to ensure that the results are accurate. 

Importantly, patients and physicians may not always agree on the most important 

elements to be considered in evaluating satisfaction, and some of the differences between 

patient concerns and physician concerns regarding skin cancer can be profound; indeed, 

one study specifically used a Delphi process to evaluate the differing priorities between 

patients and physicians and noted that while there is significant concordance on many of 

the themes, the subjective patient experience of worry regarding future cancers, the 

overall stress and anxiety associated with skin cancer, and subjective concerns regarding 

recurrence risk were largely underestimated by physicians (Rossi et al., 2019). Another 

important gap in the literature involves exploring patients’ willingness to undergo a 

treatment again in the future; only one study evaluated this endpoint, and it may be a 

worthwhile area for future study given that it may serve as a simple and concise surrogate 

marker of satisfaction (Drew et al., 2017). Given the importance of developing a 

validated scale and the relative importance of appearance-related, functional, and 

recurrence-related concerns to patients based on the existing literature, these three areas 

should be considered core domains for RASCR-Q scale development. Therefore, 

including items in the RASCR-Q that specifically address these domains, and potentially 

weighting the domains so that appearance-related concerns provide a greater relative 

contribution to the final scale score than other domains, should be considered.  
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Chapter II. 

Method 

The overall approach used to develop and validate the RASCR-Q followed 

established guidelines and recommendations in scale development, and is consistent with 

a methodology previously employed in developing a scale for assessing responses to the 

COVID-19 pandemic (Boateng et al., 2018; Kantor & Kantor, 2021).  

Participants 

Three separate participant samples were used to develop the initial draft of the 

RASCR-Q. First (Phase I), serial structured interviews were conducted with a sample of 

14 consecutive skin cancer patients undergoing surgery for keratinocyte carcinoma on the 

face in a dermatology practice in Florida, to aid in item generation and domain 

identification. Second (Phase II), structured interviews with an international group of 4 

experts—active dermatologic surgeons—were used to establish content validity and 

further refine domain inclusion. Third (Phase III), a robust maximum likelihood 

exploratory factor analysis (EFA) was performed with an interim sample of 221 

consecutive patients who have a history of at least one keratinocyte carcinoma within the 

preceding two years; all subjects were drawn from a single dermatology practice in 

Florida. This represents the extent of the research for the purposes of the thesis. To 

complete the ultimate development of the scale and assess for robustness, a fourth step 

(Phase IV) will be performed in the future that will include a confirmatory factor analysis 



 

18 

(CFA) that will evaluate the responsiveness of the RASCR-Q on a separate set of 220 

consecutive patients undergoing skin cancer surgery for keratinocyte carcinoma in the 

same dermatology practice in Florida.  

Study subjects were recruited by asking consecutive dermatology patients to 

volunteer for the study prior to being seen by the attending physician (the investigator); 

subjects were not stratified by sex at the time of enrollment, were not compensated for 

participation, and the exclusion criteria included subject age under 18, an inability to 

speak or read English, or an inability to provide informed consent. Based on prior 

experience with similar studies and clinical experience with this skin cancer population, it 

is anticipated that there will be approximately even gender division and that most 

subjects will be older than 65 years of age for all phases of the study.  

Materials 

Baseline information including age, sex, and education history were solicited 

from respondents. Demographic information was self-reported by respondents. No 

personal identifying information was recorded at any time. Sample questions included in 

Phase I include “How has your skin cancer diagnosis affected your quality of life,” “How 

satisfied were you with your skin cancer treatment, and why,” and “What are some ways 

in which having a skin cancer treated made your life better or worse.”  

The Phase II interviews addressed what experts consider the most important 

considerations for establishing quality of life measures for patients after undergoing 

surgery for skin cancer. These include questions such as “Please list the three most 

important determinants of patient satisfaction after skin cancer” and “What are some of 
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the drivers of patient dissatisfaction or impaired quality of life after skin cancer surgery.” 

Experts were also be asked regarding their perceptions of the shortcomings of existing 

scales.  

These two initial sets of interviews with patients and experts helped develop an 

initial set of domains that include appearance satisfaction, appearance-related anxiety, 

functional status, cancer-related anxiety, and others.  

In Phase III, the exploratory factor analysis included a list of items developed as 

part of the interviews, with a minimum of four items for each domain of interest. 

Responses to all items were recorded on a 5-point Likert scale ranging from strongly 

agree to strongly disagree. Some items were reverse scored, as appropriate, to yield a 

scale where lower values represented greater levels of concern regarding the scar or skin 

cancer.  

Procedure 

This protocol was approved by the Harvard University Institutional Review Board 

(approval number IRB21-1693). All subjects provided informed consent prior to 

completing any study procedures, and respondents were not financially compensated.  

Data Collection  

Phase I. Notes for all structured interviews were recorded in Microsoft Word for 

Mac version 16 (Microsoft Corp, Redwood, WA). No personal identifiers were recorded 

at any time, and to protect subject privacy no audio or video recordings were used. 

Subjects were asked regarding their interest in completing a study at the time of check-in 
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at a dermatology practice in Florida. They were told that this is entirely voluntary and 

will not impact their medical care. This discussion took place prior to the subjects seeing 

the investigator. Subjects who expressed interest were flagged for discussion with the 

investigator, who presented them with the study informed consent documents and 

reviewed these personally with each potential subject. Subjects were invited to sit in a 

private room with the investigator to complete the open-ended interview process 

Phase II. Subjects were recruited from a list of experts in the field based on their 

prior research history and clinical expertise in skin cancer surgery. Subjects were 

contacted by the investigator and asked via email whether they are interested in 

participating in the study. Notes for all interviews were recorded in Microsoft Word for 

Mac version 16 (Microsoft Corp, Redwood, WA). To protect participant privacy, no 

audio or video recordings were used.  

Phase III. No personal identifiers were recorded at any time, and no audio or 

video recordings were used to protect subject privacy. Subjects who met the inclusion 

criteria (history of keratinocyte carcinoma) were asked regarding their interest in 

completing a study at the time of check-in at a dermatology practice in Florida. They 

were be told that this is entirely voluntary and will not impact their medical care. This 

discussion will take place prior to the subjects seeing the investigator. Subjects who 

expressed interest were flagged for discussion with the investigator, who then presented 

the study informed consent documents and reviewed these personally with each potential 

subject. The draft RASCR-Q was developed on the Qualtrics platform (Qualtrics Corp, 

Provo, UT) and was administered to subjects on a 9th generation iPad (Apple Inc, 

Cupertino, CA) using Qualtrics.  
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Data Analysis  

Phase I. Domain development was performed through an iterative deductive and 

inductive approach. The initial literature review, as outlined above, will provide possible 

domains to be included in the scale, and this was augmented by developing a list of open-

ended questions regarding satisfaction and skin cancer surgery completed by the Phase I 

subjects. The combination of the literature review (deductive domain generation) and 

focus group testing (inductive domain generation) was used to develop a set of putative 

domains of interest for the RASCR-Q (Boateng et al, 2018). Sentiment analysis was 

performed manually with a codebook, and manual annotation was performed by three 

independent coders. Discrepancies in ratings were addressed through an iterative Delphi 

approach to reach consensus. Results from these interviews, as well as Phase II 

interviews, were used to generate an initial domain and item set to be included in Phase 

III, which represented the draft RASCR-Q—the primary deliverable of this thesis project. 

 Phase II. A panel of 4 international experts from the field of dermatologic surgery 

were solicited for input regarding the domains, in keeping with standard scale 

development methodology (Boateng et al, 2018). Experts were selected for their 

experience in dermatologic surgery. Binary responses to appropriateness of inclusion of 

domains were recorded to determine Cohen’s kappa, a measure of inter-rater agreement. 

An electronic Delphi consensus approach was planned if the inter-rater agreement fell 

below an acceptable level (set a priori at a kappa of 0.8). In addition to answering closed-

ended questions regarding the appropriateness of domains, the experts were also be 

invited to answer open-ended questions regarding their perception of patient priorities in 

surgical reconstruction after skin cancer. Sentiment analysis was performed manually 
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with a codebook, and manual annotation was performed by three independent coders. 

Discrepancies in ratings were addressed through an iterative Delphi approach to reach 

consensus. 

Phase III. Items generated to reflect the domains determined in Phases I and II 

were included in the initial draft RASCR-Q. The draft RASCR-Q was then completed by 

the Phase III subjects, and maximum likelihood parallel analysis was performed to help 

determine the appropriate number of domains to retain for the overall scale (Dinno, 

2009). This is a more conservative approach than the reliance on eigenvalues over 1 

(Horn, 1965). Item reduction was approached by examining polychoric correlations 

(item-item correlations) and polyserial correlations (item-test correlations). Polyserial 

correlations were performed on the entire test rather than on a single domain as they were 

used as an iterative step to establish correlations between individual items and the overall 

survey instrument, rather than a confirmatory approach that would be used when 

assessing correlations between the items and their putative domains. Though low 

correlations (<0.3) may suggest consideration of deletion, the potential domain-relevant 

contributions of an item may supersede the absolute correlation values (Cappelleri et al., 

2014). The exploratory factor analysis was performed using maximum likelihood 

estimation followed by oblique factor rotation. Maximum likelihood estimation All 

statistical analyses will be performed using Stata for Mac version 16 (Stata Corporation, 

College Station, Texas, USA). Anonymized data were exported from Qualtrics to a csv 

file and imported into Stata for analysis.  



 

23 

Chapter III. 

Results 

Results from each of the three phases of the study are outlined below. The first 

phase relied on respondents with a history of keratinocyte carcinoma to aid in the 

generation of valid items and domain identification. Phase II solicited experts in the field 

to ensure the validity of the domains. Phase III represented an exploratory factor analysis 

to develop the final version of the RASCR-Q. 

Phase I: Item Generation and Domain Identification 

Phase I interview responses were received from 14 of 15 solicited respondents (93.3% 

response rate). The survey instrument used is presented as Appendix 2. The mean 

(standard deviation) age of the participants was 76.3 (9.8) with an age range of 36 to 94, 

and 56.3% of respondents were male. All respondents had a history of keratinocyte 

carcinoma, and 31.3% had a history of melanoma. Many of the respondents reported an 

extensive experience with keratinocyte carcinoma, with a mean of 10.5 prior skin cancers 

treated in the past.  

Subjects were asked regarding whether they agreed that the three central domains 

to be evaluated in assessing RASCR—functional, appearance, and recurrence concerns—

were reasonable, and 100% agreed. In prioritizing these domains, there were some 

differences seen between respondents, with recurrence and functional concerns 
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representing the most important outcomes to the plurality of respondents, and with 

cosmesis representing the least important outcome of interest (Figure 4).  

Figure 4. Rank Listing of the Three Central Domains in Terms of Priority. 

 

In response to a question regarding the ways in which skin cancer affected their 

quality of life, respondents included a range of responses, from “none” to references to 

the need for an increased vigilance over skin protection and increased dermatology visits. 

Sentiment analysis revealed that while no impact on the quality of life was the most 

prevalent reported sentiment (50%), an increased appreciation of the importance of 

sunscreen use (14%) and sun protection (14%) was also noted, and an increase in worry 

regarding future skin cancers was also seen as a concern (7%).  

Interestingly, most subjects noted that they were highly satisfied with their 

previous experiences of skin cancer treatment, and that their overall experiences were 

positive. The central themes that tied into this satisfaction were the technical competence 
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and professionalism of the staff (28%), the friendliness of the staff (14%), and the 

confidence that recurrence would be unlikely (14%). Other themes that were noted 

included the cancer being addressed in a single visit (7%), the organization of the office 

staff (7%), the thoroughness of the staff (7%), empathy of the staff (7%), and the detailed 

explanations of the treatments that were given (7%).  

In addressing the single best thing about their skin cancer therapy, many subjects 

pointed to the definitive tumor removal as their key metric for success and satisfaction. 

Indeed, the most important aspect defining success in therapy was the complete removal 

of the tumor/ lack of recurrence (28%). Patients were also very sensitive to being treated 

well by the office staff, with 21% reporting this as the best aspect of their therapy. The 

speed and simplicity of the procedure was also noted as a significant contributor to 

satisfaction, with 21% reporting that this was the best aspect of their care. Other themes, 

such as minimal scarring (7%) and the lack of residual pain (7%), were also reported as 

the best aspect of treatment by some respondents.  

In addressing the worst aspect of their skin cancer treatment, respondents again 

revealed an overall positive approach, with 50% noting that “nothing” represented the 

worst part of their care. Other common themes included the necessary wait times in the 

office (28%), healing time post-procedure (14%), and fear of recurrence (7%). 

 When addressing ways in which skin cancer therapy made a respondent’s life 

either better or worse, one of the important themes (35%) related to activities that would 

be adjusted or curtailed—boating, using sunscreen, spending time outdoors in the sun—

rather than direct effects of treatment per se, such as scarring. Respondents also pointed 

to their reduced worry after therapy (28%), highlighting that while the diagnosis of skin 
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cancer has the potential to increase levels of vigilance and concern it also has the 

potential to mitigate concerns by giving patients the confidence that their skin cancers 

have been appropriately and definitively treated. Other common themes were that the 

diagnosis had no effect on patients’ lives (14%) the value of believing that the skin 

cancer has been cured (7%), the reduced risk of recurrence (7%), and the ability to simply 

get on with their life (7%).  

 When addressing what other domains affect respondents’ degree of satisfaction 

with their skin cancer care, an important additional theme related to the ways in which 

the treating team demonstrated empathy and respect, and their ability to listen to the 

concerns of patients (21%). While many respondents listed “none” when asked what 

other domains affected their care (35%), other themes included residual pain (7%) and 

the skill of the treating team (7%). 

Phase II: Experts  

A group of 4 international experts in skin cancer surgery were included in the 

Phase II sample; all 4 experts approached agreed to participate in the study. Experts were 

presented with the three primary domains—appearance, functional, and recurrence—and 

asked individually regarding their appropriateness for inclusion; all agreed that each of 

the domains was appropriate for inclusion. The full survey instrument used for the 

experts is included as Appendix 3.  

Experts included a range of additional possible domains that could be considered 

in assessing patient satisfaction with skin cancer surgery, including residual pain, 

numbness, or dysesthesias. In addressing whether some domains should take priority. 
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Two of the four experts noted cosmesis as a primary concern, while a definitive cure and 

reduction in the risk of additional tumors/ recurrence were seen as priorities by the other 

two experts.  

 When specifically asked about contributors to patient dissatisfaction after 

treatment for skin cancer, there was again a theme highlighting cosmetic—and, to a lesser 

extent, functional—concerns, with experts pointing to visible scars (100%), 

disfigurement (25%), and scar noticeability (50%) as important themes. One of the 

experts also highlighted the potential role that patient education may play in dictating 

satisfaction, as inadequate preoperative education regarding cosmesis and outcomes 

could play an outsized role in dictating satisfaction as well.  

When ranking perceived contributors to patient satisfaction, experts felt that 

appearance-related and functional concerns represented the highest priority for patients 

(Figure 5). 
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Figure 5. Priority Ranking of Appearance, Functional, and Recurrence Concerns as 

Defined by Experts. 

 

Phase III: Exploratory Factor Analysis 

A total of 221 responses from 228 solicited respondents were received for the interim 

Phase III analysis (response rate 96.9%). Based on the responses to the Phase I and Phase 

II portions of the study, two additional domains were added for consideration: 

experience/ fear of missing out (FOMO), and worry (addressing underlying worry and 

concern regarding the treated skin cancer or the potential for recurrence or other cancers). 

This yielded a total of five domains for consideration in the Phase III survey: cosmesis, 

functional, recurrence, experience/ FOMO, and worry. A total of 5 to 8 items was 

included per domain for the initial questionnaire validation process, with the intention of 
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culling multiple items as noted above. The full-length Phase III survey, divided by 

domain, is included below.   

Table 1. Phase III Full-Length Draft Survey.  
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Domain Item 

Appearance  Q1 The overall appearance of the treated area is excellent. 

Q2 I am satisfied with the way the treated area looks. 

Q3 I am satisfied with the way the treated area appears in photographs. 

Q4 I think other people do not notice the area that was treated. 

Q5 I cannot tell where the the skin cancer was. 

Q6 The area looks better than I thought it would. 

Functional Q7 I have no symptoms from my skin cancer at this time. 

Q8 The area that was treated bothers me every day. 

Q9 I notice the area every day because of the way it feels. 

Q10 The area bothers me every day. 

Q11 Having the skin cancer treated had no effect on my life. 

Recurrence Q12 I feel confident that my skin cancer will not come back. 

Q13 I am worried that my skin cancer will return. 

Q14 I believe that my skin cancer will not spread. 

Q15 I think the skin cancer will come back In the same area. 

Q16 I think the treated skin cancer will come back in a different area. 

Q17 I am concerned that I may need more treatment for the same skin 

cancer in the future. 

Q18 My skin cancer was treated in the best possible way available. 

Q19 My skin cancer was treated with the gold standard treatment. 

Q20 There is no better way of treating my skin cancer than the technique 

that was used. 
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Experience/ 

FOMO 

Q21 The experience of having my skin cancer treated was stressful. 

Q22 The experience of having my skin cancer treated was painful. 

Q23 I have basically forgotten the experience of treating my skin cancer. 

Q24 The experience of treating my skin cancer was inconvenient. 

Q25 I would have a future skin cancer treated in the same way again. 

Q26 I would want to have a future skin cancer treated in a different way. 

Q27 I would recommend this same treatment to other people. 

Q28 The treatment and its aftermath was what I expected. 

Worry Q29 I worry about the area that was treated. 

Q30 I think about the skin cancer every day. 

Q31 I worry that the area will not heal well. 

Q32 I worry that I should have treated my skin cancer with a different 

technique. 

Q33 I worry that there are too many choices around how to treat my skin 

cancer. 

 

The mean (SD) age of respondents was 71.1 (8.9), and 53.1% were male. A total of 

38.9% of respondents reported having 6 or more skin cancers in the past, and only 19.7% 

noted a history of a single skin cancer. The educational background of the respondents is 

reflected in Table 2.  
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Table 2. Educational Background of Phase III Respondents.  
 

Educational Background Number (percentage) 

Less than high school  3        (1.42) 

High school graduate 33       (15.57) 

Some college 42       (19.81) 

2 year degree 15        (7.08) 

4 year degree 62       (29.25) 

Professional degree 46       (21.70) 

Doctorate 11        (5.19) 

 

Polychoric and polyserial correlations and Cronbach’s alpha for the items in the full-

length draft RASCR-Q are reflected in Table 3.  

Table 3. Polyserial and Polychoric Correlations for the Draft RASCR-Q v1.  

Item  Sign Item-test 

correlation 

Item-rest 

correlation 

Interitem 

variance 

Cronbach’s 

alpha 

q1 + 0.5561 0.5077 .3319142 0.9184 

q2 + 0.5772 0.5342 .3308899 0.9180 

q3 + 0.5508 0.5092 .3333169 0.9184 

q4 + 0.6101 0.5661 .3277817 0.9176 

q5 + 0.5562 0.5031 .3286707 0.9185 

q6 + 0.5566 0.5111 .3315452 0.9184 
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q7 + 0.5295 0.4934 .3375146 0.9187 

q8 + 0.5725 0.5302 .3315102 0.9181 

q9 + 0.5661 0.5118 .3289536 0.9182 

q10 + 0.6164 0.5750 .3301877 0.9175 

q11 + 0.3763 0.3141 .3392636 0.9216 

q12 + 0.4735 0.4303 .3378393 0.9193 

q13 + 0.5686 0.5231 .3306553 0.9183 

q14 + 0.5371 0.4955 .3343338 0.9186 

q15 + 0.5219 0.4804 .33563 0.9189 

q16 + 0.3736 0.3189 .3402611 0.9210 

q17 + 0.4708 0.4130 .3336111 0.9201 

q18 + 0.5239 0.4960 .3417665 0.9191 

q19 + 0.4942 0.4623 .3409619 0.9192 

q20 + 0.5467 0.5107 .3368335 0.9186 

q21 + 0.3002 0.2303 .3423334 0.9232 

q22 + 0.4885 0.4354 .3337126 0.9196 

q23 + 0.5593 0.5121 .3301227 0.9184 

q24 + 0.4252 0.3714 .3374514 0.9204 

q25 + 0.5437 0.5117 .337904 0.9186 

q26 + 0.6529 0.6196 .3292636 0.9170 

q27 + 0.6550 0.6273 .3331528 0.9173 

q28 + 0.6410 0.6095 .3314494 0.9173 

q29 + 0.6771 0.6437 .3272087 0.9167 
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q30 + 0.5487 0.5105 .3350511 0.9185 

q31 + 0.6352 0.6028 .3318817 0.9174 

q32 + 0.6676 0.6411 .3327932 0.9172 

q33 + 0.5673 0.5312 .3346443 0.9182 

Note. Results falling below the a priori threshold of 0.3 are bolded. 

Item 21 (“the experience of having my skin cancer treated was stressful”) was deleted 

due to low polychoric correlation. An additional 20 items were ultimately deleted due to 

redundancy or unifactorial outcomes, as outlined below in Table 4. 

Table 4. Outline of Retained and Deleted Items, with Reasons for Deletion. 
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Domain Item Retained Reason for 

Deletion 

Appearance  Q1 The overall appearance of the treated 

area is excellent. 

 Redundant 

Q2 I am satisfied with the way the treated 

area looks. 

X  

Q3 I am satisfied with the way the treated 

area appears in photographs. 

X  

Q4 I think other people do not notice the 

area that was treated. 

X  

Q5 I cannot tell where the the skin cancer 

was. 

 Redundant 

Q6 The area looks better than I thought it 

would. 

 Redundant 

Functional Q7 I have no symptoms from my skin 

cancer at this time. 

 Redundant 

Q8 The area that was treated bothers me 

every day. 

X  

Q9 I notice the area every day because of 

the way it feels. 

X  

Q10 The area bothers me every day.  Redundant 

Q11 Having the skin cancer treated had 

no effect on my life. 

 Redundant 
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Recurrence Q12 I feel confident that my skin cancer 

will not come back. 

X  

Q13 I am worried that my skin cancer 

will return. 

X  

Q14 I believe that my skin cancer will 

not spread. 

 Redundant 

Q15 I think the skin cancer will come 

back In the same area. 

 Redundant 

Q16 I think the treated skin cancer will 

come back in a different area. 

 Redundant 

Q17 I am concerned that I may need 

more treatment for the same skin cancer 

in the future. 

 Redundant 

Q18 My skin cancer was treated in the 

best possible way available. 

X  

Q19 My skin cancer was treated with the 

gold standard treatment. 

 Unifactorial 

Q20 There is no better way of treating 

my skin cancer than the technique that 

was used. 

X  

Experience/ 

FOMO 

Q21 The experience of having my skin 

cancer treated was stressful. 

 Low 

polychoric 

correlations.  
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Q22 The experience of having my skin 

cancer treated was painful. 

 Unifactorial 

Q23 I have basically forgotten the 

experience of treating my skin cancer. 

 Unifactorial 

Q24 The experience of treating my skin 

cancer was inconvenient. 

 Redundant 

Q25 I would have a future skin cancer 

treated in the same way again. 

 Redundant 

Q26 I would want to have a future skin 

cancer treated in a different way. 

 Redundant 

Q27 I would recommend this same 

treatment to other people. 

 Redundant 

Q28 The treatment and its aftermath was 

what I expected. 

 Unifactorial 

Worry Q29 I worry about the area that was 

treated. 

X  

Q30 I think about the skin cancer every 

day. 

X  

Q31 I worry that the area will not heal 

well. 

X  

Q32 I worry that I should have treated 

my skin cancer with a different 

technique. 

 Redundant 
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Q33 I worry that there are too many 

choices around how to treat my skin 

cancer. 

 Redundant 

 

Exploratory maximum likelihood factor analysis was then performed to better understand 

the latent factor structure of the questionnaire. A total of 8 factors yielded eigenvalues 

over 1, as outlined in Table 5. 

Table 5. Eigenvalues for the Top 8 Factors, Including the Proportion of Variance 
Attributable to Each Factor.  

Factor Eigenvalue Difference Proportion 

Factor1 6.42706 4.53859 0.2569 

Factor2 1.88846 -0.88160 0.0755 

Factor3 2.77007 1.72453 0.1107 

Factor4 1.04554 -0.10246 0.0418 

Factor5 1.14799 -0.11041 0.0459 

Factor6 1.25840 0.38660 0.0503 

Factor7 2.24740 1.01845 0.0898 

Factor8 1.22896 0.41383 0.0491 

 

After oblique promax rotation (to allow for correlations between factors) and deletion of 

redundant factors, a 5-factor solution was proposed, with factors for the key domains of 

appearance, functional, recurrence, FOMO, and worry, yielding a 12-item survey (Table 

6). The small number of items was used in the final survey due to both the redundancy 
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latent in some of the original items and given the centrality of feasibility in developing a 

short and easy to use instrument.  

Table 6. Factor Loadings for the Final RASCR-Q Instrument.  
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Item Appearance Functional Worry FOMO Recurrence 

I am satisfied with the way 

the treated area looks. 

0.94 0.04 0.04 0.01 0.03 

I am satisfied with the way 

the treated area appears in 

photographs. 

0.73 -0.12 -0.12 -0.07 0.00 

I think other people do not 

notice the area that was 

treated. 

0.34 0.14 0.13 0.03 -0.04 

The area that was treated 

bothers me every day. 

-0.05 0.90 0.10 -0.06 0.02 

I notice the area every day 

because of the way it feels. 

0.11 0.68 0.00 0.12 -0.08 

I feel confident that my skin 

cancer will not come back. 

0.00 -0.02 -0.03 0.01 1.00 

I am worried that my skin 

cancer will return. 

0.00 0.04 0.05 0.00 0.47 

My skin cancer was treated 

in the best possible way 

available. 

-0.04 0.08 0.05 0.61 0.04 

There is no better way of 

treating my skin cancer than 

the technique that was used. 

0.00 -0.02 0.05 1.00 -0.04 



 

41 

I worry about the area that 

was treated. 

0.08 -0.07 0.94 -0.02 -0.03 

I think about the skin cancer 

every day. 

-004 0.20 0.64 0.06 0.03 

I worry that the area will not 

heal well. 

-0.07 0.04 0.32 -0.06 -0.01 

Note. Significant (>0.30) factors are bolded.  

After establishing this 5-factor solution, factor intercorrelations were assessed, and are 

depicted in Table 7.  

Table 7. Factor Intercorrelations for the Five Final Domains Included in the RASCR-Q. 

 Appearance Functional Worry FOMO Recurrence 

Appearance 1     

Functional 0.28 1    

Worry 0.45 0.59 1   

FOMO 0.49 0.38 0.29 1  

Recurrence 0.43 0.34 0.44 0.33 1 

 

The intercorrelations between factors suggest a modest correlation between factors, 

highlighting that the various domains are related but not redundant. The final simplified 

version of the RASCR-Q is depicted in Table 8.  



 

42 

Table 8. The Final RASCR-Q Instrument.  

Item Domain 

I am satisfied with the way the treated area looks. Appearance 

I am satisfied with the way the treated area appears in photographs. Appearance 

I think other people do not notice the area that was treated. Appearance 

The area that was treated bothers me every day. Functional 

I notice the area every day because of the way it feels. Functional 

I feel confident that my skin cancer will not come back. Recurrence 

I am worried that my skin cancer will return. Recurrence 

My skin cancer was treated in the best possible way available. FOMO 

There is no better way of treating my skin cancer than the technique that 

was used. 

FOMO 

I worry about the area that was treated. Worry 

I think about the skin cancer every day. Worry 

I worry that the area will not heal well. Worry 

Note. All responses are based on a disagree completely to agree completely 5-point 
Likert scale. Note that items 4, 5, 7, 10, 11, and 12 are reverse-scored.  

Reliability and Validity 

Cronbach’s alpha for the final 12-item RASCR-Q scale was 0.84, suggesting excellent 

reliability as assessed by internal consistency. Convergent validity, as assessed by the 

correlation between the RASCR-Q and the previously validated FACE-Q appearance 

subscale, was good at 0.55. Discriminant validity of the RASCR-Q, as assessed by the 
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correlation between the RASCR-Q score and a single political question (“I consider 

myself a conservative person”) was excellent at -0.02. 
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Chapter IV. 

Discussion 

This thesis describes the development and validation of a new scale to assess patient 

satisfaction after treatment of keratinocyte carcinoma, the RASCR-Q. By following 

established approaches to validated scale development, a valid and feasible 5-domain 12-

item scale was developed that has excellent psychometric properties, including excellent 

reliability as measured by internal consistency, good convergent validity, and excellent 

discriminant validity.  

The final RASCR-Q included items relating to 5 domains: appearance, functional 

concerns, recurrence, FOMO, and worry. The first 3 domains were identified a priori as 

areas of significant concern, as confirmed in the Phase II surveys, where 100% of the 

experts agreed that these were important domains. The additional domains were 

developed through the iterative processes and rounds of surveys and were confirmed as 

distinct domains of interest using the Phase III exploratory factor analysis. Indeed, the 

findings that additional domains merited inclusion highlights the value of such an 

iterative process and the value of including multiple stakeholders, including patients and 

experts, when developing the survey instrument. 

The first three domains relate directly to objective measures of success regarding 

treatment—does the scar appear adequately camouflaged? Does the scar avoid impairing 

function? And did the treatment adequately address the risk of recurrence to the 

satisfaction of the patient? The fourth domain, FOMO, addresses an important outcome 
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that can affect patient satisfaction, as the psychological concern regarding whether a 

different approach should have been taken in managing their cancer has the potential to 

overshadow the objective surgical outcomes if a patient feels that their cancer was not 

addressed in the best possible way. Similarly, persistent worry has the potential to 

undermine any putative benefits from a surgical intervention if not adequately addressed, 

and therefore it is not surprising that this domain merited inclusion in the final RASCR-

Q.  

Importantly, FOMO as used here does not refer to a general fear of missing out on 

life experiences, but rather relates to the counterfactual of missing out on what may be 

perceived as a better procedure. This relates closely to the concept of gold-standard bias, 

the tendency to favor therapeutic options that are framed as the best or gold standard, a 

concept that has far-reaching implications for informed consent and understanding the 

appropriate role of patient and public choice in medical therapeutics (Kantor, 2021). 

Future research in understanding the ways in which patients understand these 

counterfactual options may help in developing a better term for this phenomenon.  

There was a disconnect between perceived patient priorities as noted by experts in 

Phase II—who believe that appearance-related concerns are central—and the actual 

concerns voiced by patients, who consistently ranked such appearance concerns below 

functional and recurrence concerns in the Phase I data. This discrepancy may have its 

roots in the surgical training of micrographic surgeons, who focus extensively on the 

cosmesis of surgical repairs and attempt to repair the often-significant skin cancer defects 

in the most subtle and aesthetically pleasing way possible. Therefore, experts are trained 

to focus on appearance and measure their own success in terms of appearance, and it is 
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therefore only natural that they would see this as reflecting patient priorities as well. 

Furthermore, appearance is an easily measurable measure of success, since the difference 

between a cosmetically appealing and unappealing outcome is generally straightforward 

to assess, while determining functional outcomes would by necessity involve soliciting 

opinions from the patient as well. Therefore, the addition of the final two domains—

FOMO and worry—to the RASCR-Q bolsters the value of the scale in establishing a 

global measure of true patient satisfaction. Indeed, while objective outcomes are useful in 

their ability to easily measure success of failure, they may fail to capture the patient’s 

experience and overall satisfaction with the treatment that was used.  

The reliability and validity of the RASCR-Q appear to be good to excellent. There is 

some inherent tension latent in performing a factor analysis to argue for the presence of 5 

distinct factors and then using Cronbach’s alpha to assess for overall scale reliability as 

internal consistency. Nevertheless, this approach is used widely in the literature, as the 

presence of multiple factors argues for the existence of distinct latent variables, while the 

alpha suggests that there remains some correlation between the individual items—and 

that the overall scale measures a single overarching construct (Boateng et al., 2018). 

Similarly, when evaluating reliability and validity, consistent with prior work in this area 

no inferential tests were performed, as the goal was to evaluate the convergent and 

discriminant validity of the scale as developed using the sample of subjects that was used 

for scale development (Boateng et al., 2018). Future studies evaluating performance on 

the general population will be very useful in further establishing real-world reliability and 

validity.   
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Before widely adopting the RASCR-Q, further testing, including a confirmatory 

factor analysis, will be needed. In the planned Phase IV confirmatory factor analysis, in 

order to assess the association between RASCR-Q scores and objective aesthetic 

reconstructive scar outcomes, postoperative scars will be evaluated using the Scar 

Cosmesis Assessment and Rating (SCAR) scale, a validated outcome measure for scars 

(Kantor, 2016a; Kantor, 2017b) at all time points—preoperatively, immediately 

postoperatively, and 3 months after resection. The robustness of the findings from the 

Phase III sample will ultimately be tested by performing confirmatory maximum 

likelihood factor analysis using structural equation modeling on the Phase IV sample with 

the model developed in the Phase III sample. A two-group confirmatory factor analysis 

will also be performed, holding means and covariances equal across groups, to further 

assess the robustness of the fit across populations. Responsiveness will be assessed by 

evaluating Phase IV subjects’ ratings on both the SCAR scale and the RASCR-Q and 

evaluating the correlation between the two scores. Responsiveness will be measured by 

having subjects complete the RASCR-Q at 3 time points: prior to skin cancer resection, 

immediately postoperatively, and 3 months after resection. Responsiveness will also be 

assessed using an iterated random-coefficient regression approach, modeling the outcome 

of interest (RASCR-Q score) using the SCAR scale score as a predictive variable 

(Cerulli, 2017; Husted et al., 2000). 

This thesis has important limitations. First, the generalizability of the findings beyond 

the patient population surveyed may be limited. This study relied on a population of skin 

cancer patients in Florida, many of whom survived a large number of previous 

keratinocyte carcinomas, and the majority of whom were treated with Mohs micrographic 
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surgery. This population differs in important ways from the general population of skin 

cancer patients in the United States, as it is possible that the level of skin cancer worry 

could be attenuated by repeated exposure (particularly when accompanied by a positive 

outcome), and that the focus on recurrence reduction may be exaggerated by repeated 

treatment with the Mohs micrographic technique where this aspect of care is emphasized. 

Future studies on different populations focusing on the broader skin cancer population, 

ideally in different geographic locations, may be worthwhile, and the planned CFA may 

also help assess the robustness of the findings and further ensure their validity.  

Second, all survey studies may be affected by bias, and several important biases—

including response bias and social desirability bias—could potentially affect the results of 

this work, particularly since the investigator’s own patient population was used in this 

thesis. While reassuring research subjects that their responses are confidential likely helps 

mitigate this tendency, it is likely that some residual effects may be seen, with subjects 

attempting to please the investigator by highlighting their satisfaction with care. This 

tendency may be less pronounced in this study, however, as it investigates subject 

attitudes towards their own conditions, though some residual effects are likely. Future 

studies investigating a variety of populations may help mitigate these biases. 

Third, this study is not designed to assess the test-retest reliability of the RASCR-Q 

or its sensitivity to change over time; these are important considerations in any survey 

instrument, and particularly one that is designed to assess patient attitudes to outcomes 

that may naturally evolve over time (Lukowiak et al., 2021). Ultimately the central 

question that the RASCR-Q needs to address is not simply whether a patient is satisfied 

or dissatisfied with their skin cancer therapy, but how satisfied they are with their care, as 
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this will permit better comparative research investigating alternative therapeutic 

approaches. Future studies exploring such endpoints may be warranted, and may 

contribute to broader adoption of the RASCR-Q. 

Fourth, in an attempt to maximize the feasibility of the RASCR-Q, only a small 

number of items were retained in the final scale. While including 12 items means that the 

scale can be quickly completed by patients, and increases its likelihood of broad 

adoption, it also means that there are only two items included for several of the domains, 

increasing the risk of overfitting the noise of potentially idiosyncratic items. That said, 

the two-item factors originally included a larger number of items, and these were reduced 

due to redundancy, suggesting that the addition of separate redundant items would yield 

little added benefit. Further research evaluating future versions of the RASCR-Q with a 

larger number of items per factor may be worthwhile.  

Finally, the same sample was used to develop the initial items and to perform the 

EFA. This approach could raise concerns regarding overfitting the data—or taking 

multiple bites at the apple—as a priori it would be ideal to use a separate sample to 

perform the EFA. That said, using the same sample for both item development and the 

EFA has been advocated in the past and is used frequently in the literature (Boateng et 

al., 2018; Taylor et al., 2020), and concerns regarding overfitting will be mitigated by the 

performance of a CFA in the future to establish the robustness of the scale on a separate 

sample. 

Despite these limitations, the RASCR-Q represents a helpful addition to the literature, 

and—with further development and confirmatory factor analysis—will hopefully serve as 

a valuable addition to the armamentarium of scales available when studying skin cancer 
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outcomes. Hopefully this work will spur further research in the important area of patient 

outcome measures, skin cancer outcomes, and HRQoL. Ultimately, by developing 

feasible scales that can be easily completed by patients, physicians will be able to 

develop a more nuanced understanding of patient priorities which will help guide 

treatment decisions and further refine the development of future therapies that can be 

targeted to the outcomes and concerns that are prioritized most by patients, ushering in an 

era of truly patient-oriented medical care for skin cancer.  
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Appendix 1. 

The RASCR-Q 

1. I am satisfied with the way the treated area looks. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

2. I am satisfied with the way the treated area appears in photographs. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

3. I think other people do not notice the area that was treated. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

4. The area that was treated bothers me every day. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

5. I notice the area every day because of the way it feels. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

6. I feel confident that my skin cancer will not come back. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

7. I am worried that my skin cancer will return. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

8. My skin cancer was treated in the best possible way available. 
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Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

9. There is no better way of treating my skin cancer than the technique that was 

used. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

10. I worry about the area that was treated. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

11. I think about the skin cancer every day. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 

12. I worry that the area will not heal well. 

Agree completely | Agree | Neither agree nor disagree | Disagree | Disagree completely 
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Appendix 2. 

Phase I Survey 

Q1 How many skin cancers have you had in the past? 

Q2 What is your sex? 

o Male  (1)  

o Female  (2)  

o Prefer not to say  (3)  

Q3 What is your age? 

Q4 Have you ever had a melanoma? 

o No  (1)  

o Maybe  (2)  

o Yes  (3)  

Q5 How has your skin cancer diagnosis affected your quality of life? Please list as many 

issues as you like.  

Q6 How satisfied were you with your skin cancer treatment, and why? 

Q7 What was the best thing about your skin cancer treatment? 

Q8 What was the worst thing about your skin cancer treatment? 
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Q9 What are some ways in which having a skin cancer treated made your life better or 

worse? 

Q10 Please rank these issues or concerns from most important to least important: 

Put the issues in order from most important to least important 

______ Concerns about your appearance or the way you look (1) 

______ Functional concerns (how well your body will be able to do the things it usually 

does) (2) 

______ Concerns about recurrence, or the skin cancer coming back (3) 

Q11 Other than the three areas mentioned above: 1) appearance 2) functional concerns 

and 3) concerns about the cancer recurring, please list any other major things that you 

feel are important when deciding on how satisfied you are regarding your skin cancer 

treatment. 
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Appendix 3. 

Phase II Survey 

Q1 Would you consider appearance-related concerns to be an appropriate domain for 

understanding patient satisfaction with skin cancer treatment? 

o Yes  (1)  

o No  (2)  

Q2 Would you consider functional concerns to be an appropriate domain for 

understanding patient satisfaction with skin cancer treatment? 

o Yes  (1)  

o No  (2)  

Q3 Would you consider concerns regarding recurrence to be an appropriate domain for 

understanding patient satisfaction with skin cancer treatment? 

o Yes  (1)  

o No  (2)  

Q4 What do you see as the top 5 concerns for patients after skin cancer therapy? Please 

list these in order, from most important to least important. 

Q5 Do you think some domains/ areas are more important than others in determining 

patient satisfaction? If so, which? 
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Q6 What are some of the drivers of patient dissatisfaction or impaired quality of life after 

skin cancer treatment? 

Q7 Please rank these domains from most to least important from the perspective of a 

patient: 

______ Appearance-related concerns (1) 

______ Functional concerns (2) 

______ Recurrence-related concerns (3) 
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