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In practicing Dermatology one soon realizes that the ‘severity’ of most skin diseases is not
easily assessed and communicated. Almost none of the conditions we treat can be followed
by laboratory values, and typically the patients we care for survive with (rather than die
from) their diseases. Also, we quickly learn that the visible extent of disease often does not
correlate with the degree to which patients are disturbed by it; patients with ‘minimal’
clinical involvement may be highly distressed, but others with extensive involvement may
not be bothered. In fact, the severity of a skin disease is related to both its clinical extent
(using ‘clinimetric’ measures) and its effects on patients’ quality of life (using
‘psychometric’ measures).

In this paper I will describe how we have designed and worked with a measure of the effects
of skin disease on quality of life, called Skindex. I will review the development of the two
versions of Skindex, discuss their measurement properties and interpretability, and give
examples of how they have been used and adapted for dermatologic research internationally.
I will specifically discuss our studies of quality of life in patients with nonmelanoma skin
cancer, to illustrate how we have used Skindex to understand quality of life and to compare
effectiveness of different treatments for this highly prevalent condition.

Development of Skindex
When we began to develop Skindex, we were greatly informed by Andrew Finlay’s previous
work on measuring disability from skin disease 1,2. Our goal was to develop an instrument
to measure comprehensively the effects of skin disease on health-related quality of life, and
we specifically designed the instrument be able to discriminate between patients with
different effects, as well as to detect changes in patients over time 3. We followed an
incremental strategy that began with an hypothesis: based on our literature review of
previous clinical and psychological studies as well as substantial input from patients and
clinicians, we constructed a comprehensive conceptual framework for the ways in which we
hypothesized skin diseases affected patients. We composed survey items to measure all
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domains in the framework, and then we tested our hypothesis by examining the validity of
the items in a series of psychometric tests using the responses of a large sample of patients.

Original Conceptual Framework
We proposed that skin diseases affect patients in either psychosocial or physical ways. We
suggested that psychosocial effects could be cognitive (beliefs about self or others), social,
or emotional. Subdimensions of emotional effects include depression, fear, embarrassment,
and anger. Physical effects are either discomfort or limitations in physical functioning. This
original hypothesized framework is depicted in Figure 1.

Item composition and prototype Skindex
Our team consisted of two psychometricians, and, using conventional principles, we
composed 65 items to assess the dimensions in the conceptual framework. We pilot-tested
this draft survey and changed or deleted ambiguous and redundant items, which left a 61-
item prototype version of Skindex. The measurement properties of this trial version were
tested in a series of studies that demonstrated it to be reliable and to have substantial
evidence of validity as a measure of the effects of skin disease on quality of life 4.

Refinement into Skindex-29
We wanted to improve the ability of the prototype Skindex to discriminate among patients
with likely different degrees of quality-of-life effect, as well as to be more sensitive to even
modest changes in patients’ experiences over time. Also, if possible, we wanted to shorten
the instrument to make it more useful in research and clinical settings. To accomplish these
goals, we assessed the performance of each item, using not only qualitative judgments but
also based on a priori criteria for suboptimal item performance, including reproducibility,
discriminant validity, complexity, ambiguity, response distribution, and item-total
correlation. We analyzed the factors, or themes, that explained the variability in responses to
the psychometrically most sound items, which permitted us to test and refine our theorized
model for the effects of skin disease on quality of life. Finally, we composed new items that
we judged would improve discriminative and evaluative capability of the instrument.

This sequential process generated a refined conceptual framework; we now propose that the
effects of skin disease on quality of life can be understood in three domains: Symptoms,
Emotions, and Functioning (Figure 2). The analyses yielded a 29-item version of Skindex
that remained reliable and valid, but that had reduced respondent burden, and improved
discriminative and evaluative capability 5.

Skindex-29 inquires about how often (Never, Rarely, Sometimes, Often, All the time) during
the previous four weeks the patient experienced the effect described in each item. Seven
items address the Symptoms domain, ten items the Emotional domain, and twelve items the
Functioning domain. All responses are transformed to a linear scale of 100, varying from 0
(no effect) to 100 (effect experienced all the time). Skindex scores are reported as three scale
scores, corresponding to the three domains; a scale score is the average of a patient’s
responses to items in a given domain.

Construction of Skindex-16
Longitudinal research studies often require waves of data collection with lengthy survey
instruments to assess multiple aspects of patients’ experience. We wanted to develop a
version of Skindex that would remain accurate and responsive as a measure of skin-related
quality of life, but that would be brief (contained on one page). Also, we wanted to assess
not only how often patients have a particular experience, but how much they are bothered by
it. Thus, we used Skindex-29 as the substrate for a series of studies that developed a
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different, single-page version, Skindex-16. We used item analyses similar to those described
above, to select only those items that performed well according to our criteria, and
eliminated items to which a majority of patients responded ‘Never’. We also composed new
items to address aspects of quality of life that patients mentioned often in their qualitative
responses but that had not been addressed in Skindex-29. This process generated a new
instrument, which fits on a single page. The header inquires “During the past x weeks, how
often have you been bothered by …” The response choices are on continuous bipolar scale
with seven boxes anchored by the words “Never Bothered” and “Álways Bothered” at each
end. As with the parent instrument, scores vary from 0 (no effect) to 100 (effect experienced
all the time), and responses are aggregated in Symptoms (four items), Emotions (seven
items), and Functioning scales (five items). We tested the performance of this new
instrument, Skindex-16, in over 500 patients, and determined that it was reliable, retained
substantial evidence of validity, and was responsive to clinical change 6.

Choosing between Skindex-29 and Skindex-16
The Skindex instruments are copyrighted to ensure standardization in their use and scoring;
permission to use either version is obtained by contacting the authors at
chrenm@derm.ucsf.edu. Investigators often inquire about which of the two versions they
should use for their studies. This decision typically depends on the research question being
addressed. Because it is longer, Skindex-29 is more comprehensive, and it might be more
suitable if the goal of a project is to investigate and understand the effects of a given
condition on quality of life. Also, because Skindex-29 is older and has been used more
broadly in clinical research, typical scores of patients with different skin conditions are
widely available and can be compared with those of patients with the disease in question.
For example, we were interested in learning more about quality-of-life effects from
vulvodynia, a highly painful vulvar condition that is poorly understood. We used
Skindex-29 in a large sample of women and determined that those with vulvodynia were
substantially more likely than those with other vulvar conditions to have feelings of
depression, anger, and frustration, and to report that the vulvodynia affected broad aspects of
their social and physical functioning 7.

Skindex-16, on the other hand, consists of the items that had the best performance
characteristics in the longer instrument, as well as additional items that are not in
Skindex-29, but that address aspects of skin disease that many patients had mentioned in
response to our qualitative research (for example, bother from the persistence or
reoccurrence of the skin condition). Also, as noted above, Skindex-16 measures bother
rather than frequency of experience, which we reasoned may more directly assess effects on
patients’ quality of life. Finally, because it has been refined into a single page, Skindex-16 is
useful for studies in which respondent burden is a concern. For example, we have used
Skindex-16 in waves of data collection over ten years in a longitudinal study of over 1500
patients with nonmelanoma skin cancer, as part of research to document and compare
outcomes after therapy, as described below.

Interpretation of Scores
To use quality-of-life measures to study disease and improve patient care, we want to know
not only raw scores, but also what the scores mean with respect to severity of effect and
comparison with other patients 8. Because the Skindex instruments are generic in the sense
that they can be used in patients with skin disease of any sort, valuable information can be
obtained by comparisons of mean scores of groups of patients with certain diseases. Table 1
contains mean Skindex scores in unselected groups of patients with a variety of skin
conditions.
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In addition to these comparisons, both distribution-based and anchor-based methods have
been used to aid interpretation of Skindex-29 scores 8. Using mixture analyses to assess
whether the distribution of responses could be clustered into statistically distinct categories
based on degree of quality-of-life effect, Nijsten et al demonstrated five distinct categories
for the Symptoms scale, and four for the Emotions and Functioning scales. For example, for
the Symptoms scale, the cutoff value for “very little” effect was ≤ 3, “mild” effect 4–10,
“moderate” effect 11–25; “severe” effect 26–49, and “extremely severe” effect ≥ 50 9.
Using an anchor-based method, Prinsen et al determined these cut-off Skindex-29 scores for
severe effect: Symptoms ≥ 52, Emotions ≥ 39, Functioning ≥ 37 10. Similar studies to aid
interpretation of Skindex-16 scores have not yet been performed.

Using Skindex in Research Studies and in Clinic
Understanding Quality of Life in Dermatologic Conditions

Skindex has been used to study the effects of a wide variety of skin conditions on patients’
lives, and in addition to answering research questions these investigations can lead to new
insights to inform patient care. For example, we found that, even controlling for clinical
severity, the quality of life of older patients (≥ 40 years) with acne vulgaris is more affected
than that of younger patients 11. Patients with cutaneous lymphoma experience many
quality-of-life effects, including skin sensitivity as well as annoyance about the disease,
worry that it could worsen, and effects on sexual life 12. Similar quality-of-life assessments
have been made in patients with psoriasis 13, dermatitis 14, alopecia 15, and urticaria 16,
among others.

Clinical Trials
Because it was developed to be responsive to changes in quality of life, Skindex can be used
as an outcomes measure in clinical trials. Examples of this use include studies of therapies
for psoriasis 17,18, acne vulgaris 19, and atopic dermatitis 20.

Cultural adaptation/Translations of Skindex
Skindex has been translated into several languages, typically using adaptations of
conventional guidelines for ensuring cultural equivalence in quality-of-life instruments 21. A
good example is the development of the Spanish version of Skindex-29 in which a step-wise
process was used to forward-translate, back-translate, pilot test, refine, and evaluate the
measurement properties of the adapted version 22. For certain expressions a simple
translation was not sufficient; for example, further consideration was necessary to determine
the best translations for ‘embarrassed’ and ‘ashamed,’ which is typical of linguistic issues in
other translations as well (e.g. 23).

Quality-of-Life Instruments Based on Skindex
Skindex is a generic instrument in the sense that it is intended to be used by patients with
any skin condition. It has been used as a basis for several more specific instruments or
modules to measure quality of life in particular populations or in patients with certain
diagnoses. For example, variations of Skindex have been developed for patients with leg
ulcers 24, onychomycosis 25, scalp disorders 26, and for teenagers 27.

Outcomes Research and Comparative Effectiveness of Therapies
Because quality-of-life is a central outcome of nonfatal conditions such as most skin
diseases, Skindex can be used to assess how patients progress over time or after therapies.
For example, we have used Skindex-16 to document the effects of nonmelanoma skin cancer
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(NMSC) and its treatments on quality of life over time, as part of a prospective cohort study
of a large sample of patients with this common tumor.

We determined the skin-related quality of life of 633 consecutive patients with NMSC
diagnosed in 1999 and 2000 and treated with the three major treatments used in the US,
electrodessication and curettage (ED&C), excision, or Mohs surgery 28. Scores for the
Symptoms, Emotions, and Functioning subscales of Skindex-16 in the three treatment
groups before therapy are contained in Table 2. Compared with Skindex-16 scores of
patients with inflammatory dermatologic conditions (Table 1), the scores of these patients
with NMSC were relatively low, indicating that overall the tumors have less effect on
quality of life than the effects of psoriasis, eczematous dermatitis, or acne vulgaris. There
was no significant difference in the treatment groups in mean Symptoms or Emotions
scores, but the mean Emotions score of patients whose tumors were ultimately treated with
Mohs surgery were higher than mean Emotions scores of those treated with the other two
treatments (P<0.0001). After treatment, in analyses that adjusted for differences in treatment
groups, the scores of patients treated with excision or Mohs surgery improved in all three
Skindex domains, but patients treated with ED&C had no change in tumor-related quality of
life (Table 3).

We were also interested in determining whether characteristics of the patients, tumors, or
care were associated with better skin-related quality of life after treatment for NMSC 29. We
found that the strongest independent predictor of quality of life after treatment was quality
of life before treatment. Fewer comorbid illnesses and better mental health statu were also
independent predictors. Tumor characteristics, however, did not predict quality of life. These
results may improve clinical care by permitting clinicians to recognize patients at higher risk
for poor quality-of-life outcomes.

Future Directions
The development of quality-of-life measures is a dynamic process. The interpretation of
Skindex-29 and Skindex-16 scores will be enhanced as they are used and studied more
widely. The instruments were developed using classical test theory methods, and the
application of newer psychometric techniques such as item response theory and
computerized adaptive testing may improve their measurement properties 30. As tools to
measure complex aspects of health become more commonplace in dermatology,
investigators, clinicians, and other stakeholders may develop a consensus about features that
should be present in widely-accepted measures of disease severity 31; these features will
likely include at least some measure of patients’ experience such as symptoms or quality of
life. Features to be included in an ‘ideal’ quality-of-life measure could be defined using
similar consensus techniques, and perhaps it will be possible to develop a core set of
questions and metrics or repositories of items that perform well. Finally, because the patient
report is a vital sign for dermatologic disease 32, an exciting development would be testing
whether for selected subgroups of patients the inclusion in the clinic of quantitative
measures of patient reports (such as Skindex) can improve care.

Summary
Skindex-29 and Skindex-16 are validated measures of the effects of skin diseases on quality
of life that are suitable for use in research about patients’ experiences of illness and its
treatment. This article reviews the development of Skindex and its use in a variety of clinical
research studies.
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Synopsis

Skindex-29 and Skindex-16 are validated measures of the effects of skin diseases on
patients’ quality of life. This paper reviews the development of both versions of Skindex,
discusses their measurement properties and interpretability, and gives examples of how
they have been used and adapted for dermatologic research internationally. Studies of
quality of life in patients with nonmelanoma skin cancer are described to illustrate the use
of Skindex to understand quality of life and to compare effectiveness of different
treatments for this highly prevalent condition.
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Figure 1.
Original hypothesized conceptual framework for the effects of skin disease on the quality of
life of affected patients.
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Figure 2.
Refined conceptual framework for the effects of skin disease on the quality of life of
affected patients.
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Table 2

Skindex-16 scores (Mean ± SD) before treatment of 633 patients with nonmelanoma skin cancer

Skindex Subscale Treatment Groups

ED&C Excision Mohs surgery

Symptoms 20 (24) 22 (23) 22 (24)

Emotions 33 (28) 39 (30) 46 (27)

Functioning 12 (22) 15 (25) 14 (21)
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Table 3

Improvement in Skindex-16 scores of 633 patients after treatment of nonmelanoma skin cancer

Treatment Group Adjusted Change Score, mean

Symptoms Emotions Functioning

ED&C −3 −5 2

Excision −10* −19* −3*

Mohs surgery −10* −22* −5*

*
P<0.05 for difference before and after treatment
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