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Abstract
Background: Hidradenitis suppurativa (HS) is a chronic and 
painful skin disease. In addition, HS lesions may be associ-
ated with pus and odour, potentially leading to significant 
stigma and, consequently, greatly affected quality of life 
(QOL). QOL is a multidimensional construct, which can be 
measured in various ways. However, generic or dermatolog-
ic QOL measures may not capture changes in QOL particu-
larly affected in HS. Accordingly, patients and experts includ-
ed in the HIdradenitis SuppuraTiva cORe outcomes set Inter-
national Collaboration (HISTORIC) agreed that future clinical 
HS trials should measure HS-specific QOL. Objectives: To de-
velop an HS-specific QOL instrument (HiSQOL, Hidradenitis 
Suppurativa Quality of life). Method: The initial phases of the 
questionnaire development, described in this study, includ-
ed item generation by patient interviews, development of  
a pilot questionnaire, questionnaire refinement, and pilot 
testing. Results: For item generation, 21 patients were inter-
viewed individually or in focus groups. Analysis of the inter-
views identified 105 candidate items and, next, a pilot ques-
tionnaire was developed. Finally, item reduction and two 

rounds of pilot testing resulted in a 23-item questionnaire 
representing physical, psychological, and social QOL dimen-
sions. Conclusions: We have comprehensively explored on 
HS’s possible effect on the QOL of the affected individuals 
and identified a 23-item HS-specific QOL questionnaire. The 
questionnaire proved to be feasible, acceptable, and com-
prehensible in the second round of pilot testing. With 
HiSQOL, researchers can measure HS-specific QOL in future 
clinical trials, potentially enabling them to discover more ef-
fective treatment options. It is envisaged, that after thor-
ough validation in a trial setting, a streamlined version of 
HISQOL may also become available for clinical use in daily 
practice. © 2019 S. Karger AG, Basel

Introduction

Quality of life (QOL) is a multidimensional construct, 
which can be measured in various ways. Hidradenitis 
suppurativa (HS) is a chronic, painful, and debilitating 
skin disease with an estimated prevalence of 0.1–4% 
worldwide [1, 2]. The primary lesions are inflammatory 
nodules that may develop into abscesses and sinus tracts 
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with subsequent scarring, affecting flexural sites such as 
the axillae and groins [1, 3]. 

A central characteristic of HS is pain. Pain during the 
disease course is experienced by 97% of patients with HS 
[4], and frequently, patients report that pain limits their 
physical functioning and activities of daily living, such as 
doing household, exercising, or moving around [5]. HS 
lesions may, furthermore, be associated with a malodor-
ous discharge. Most patients are well aware of this fact 
and find their symptoms embarrassing and repulsive and 
often fear people’s reaction. In addition, patients may feel 
embarrassed about visible active disease or scars, and HS 
may, consequently, lead to significant stigma [5, 6]. Fur-
thermore, patients with HS report of emotional reactions 
such as sadness, anger, irritation, and loss of control, and 
all in all, HS may greatly affect physical, psychological, 
and social QOL dimensions [5–11]. Notably, HS patients 
are at a greater risk of completed suicide than the back-
ground population [12], and although no causality has 
been established, this fact does emphasise the potentially 
profound consequences of HS.

Interventions for HS should thus aim to improve QOL, 
and clinical trials should measure QOL as a matter of rou-
tine. However, QOL can be measured with different types 
of outcome measurement instruments. Dermatologic-
specific QOL instruments, such as Dermatology Life 
Quality Index (DLQI) [13] and Skindex [14], were used 
to measure QOL in several HS trials [15]. These instru-
ments, however, were developed with the broader derma-
tologic patient in mind, and the instruments may not cap-
ture changes in QOL particularly affected in HS. Accord-
ingly, patients and experts included in the HIdradenitis 
SuppuraTiva cORe outcomes set International Collabo-
ration (HISTORIC) agreed that future clinical HS trials 
should measure HS-specific QOL [16].

No validated HS-specific QOL instrument exists to 
date, and the purpose of the present study is thus to launch 
the development of such an instrument (HiSQOL, Hi-
dradenitis Suppurativa Quality of Life). With HiSQOL, 
researchers can measure HS-specific QOL in future clin-
ical trials, potentially enabling them to discover more ef-
fective treatment options.

Materials and Methods

The study is reported in accordance with the EQUATOR net-
work recommendations, using the Standards for Reporting Quali-
tative Research (SRQR) statement [17]. 

All interviews and pilot tests were conducted by an experienced 
interviewer (MA in psychology and education [S.E.]). Data analy-

sis was performed by S.E. using interpretative phenomenological 
analysis, where the researcher’s own conceptions and interpreta-
tive activity are seen as playing an active role in the dynamic pro-
cess of interpreting and analysing.

The initial phases of the questionnaire development, described 
in this study, included item generation, development of a pilot 
questionnaire, questionnaire refinement (initial item reduction), 
and pilot testing (Fig.  1). All patients were identified from our 
outpatient clinic, and all patients with a physician-confirmed di-
agnosis of HS and older than 18 were eligible. A representative 
diversity of age, sex, disease severities, and treatment types were 
invited.

Item Generation
Both individual and focus group interviews were conducted. 

All interviews were initiated with questions about HS location and 
severity, pain due to HS, disease duration, and completion of the 
DLQI questionnaire [13]. The individual interviews were initially 
open-ended and included questions such as “How does HS affect 
your daily life?,” “Do any activities trouble you or do you even 
avoid certain activities?” (2008–2010). Later, the interviews were 
more centred on QOL with questions such as “What is QOL?,” 
“What is QOL to you?,” “Does HS impact your QOL?,” “What is 
needed to change your QOL?,” “What is most important to 
change?” (2014–2016).

The focus group interviews were semi-structured based on the 
running analysis of the individual interviews. A mixture of former 
and new participants facilitated the generation of new items. All 
interviews were tape recorded and transcribed verbatim. Inter-
views continued until the point of saturation, i.e. when no further 
items were identified. 

In addition to the interviews, a review of the literature was done 
to check whether previous studies had identified any items that 
were not identified in the interviews. A systematic search of studies 
published before January 19, 2015, was performed in collaboration 
with an information specialist using the databases PubMed, Em-
base, Cinahl, and Web of Science. The search strategy was con-
structed to include HS and QOL and terms related to QOL (see 
online suppl. material; for all online suppl. material, see www. 
karger.com/doi/10.1159/000496234). All studies on HS and topics 
related to QOL were included and screened for relevance by three 
authors (S.E., L.T., I.M.).

Development of the Pilot Questionnaire
The pilot questionnaire was developed based on the interview 

analysis. The qualitative method used was an iterative process of 
moving back and forth between interviews, transcription, analysis, 
and new interviews to expand the interviewer’s knowledge on the 
impact of HS. This qualitative method provided a depth of insight 
into the complexity of meaning and reasoning in relation to HS. 
The analysis aimed at identifying central topics of general rele-
vance to HS patients. The interviews were initially examined for 
units of meaning, coded as items and grouped into categories 
whenever a topic was identified as having HS-specific importance. 
To enhance trustworthiness, some of the interviews (n = 5) were 
analysed by two researchers (S.E. and I.M.). Based on the analysis, 
a list of items covering a whole range of perspectives on HS and 
QOL was developed.

In the preparation of the questionnaire, each item was used in 
series of questions initiated with “Over the last week, ….” in one 
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or more varying versions. The 1-week timeframe was chosen given 
the structure of surveys that measure changes over time. Each 
question was evaluated on a Likert scale of “Not at all, A little, A 
lot, Very much, or Do not know/Not relevant.”

Questionnaire Refinement (Initial Item Reduction)
First, the questions were presented to groups of patients, doc-

tors, nurses, and the interviewer in three rounds. All participants 
were asked to select the questions that they found most relevant to 
pose in a questionnaire. Rephrasing was possible. It was under-
lined that questions should be case and time sensitive. After each 
round, non-chosen questions were removed, and reformulated 
questions were added. Following round three, questions that were 
judged relevant by 4 out of 8 were kept; the remaining questions 
were removed. 

Secondly, the questionnaire was tested among participants of 
an HS information meeting. Preliminary “work domains” were 
created, and responses were statistically analysed for correlations, 
redundancy, and missing answers. This information was used in 
further discussions, but no decisions were made based on this in-
formation alone, since the number of responses was limited. 

Thirdly, the questionnaire was tested for relevance in a smaller 
sample of patients in a fourth round. The patients were asked to 
divide the questions into categories of “very important, less impor-
tant, should be reformulated, or should be removed.”

Finally, the questionnaire was presented at a focus group meet-
ing with patients, doctors, and the interviewer. Here, each question 
was assessed in the light of “uniqueness, responsiveness, relevance, 
diversity, and importance.” Based on this discussion, the question-
naire was reduced.

Pilot Testing
The reduced questionnaire was pilot tested using “the Three 

Step Test Interview” [18]. The three-step test interview combines 
the “think aloud” method and the “probing method” and has been 
described as a very powerful tool with which to establish whether 
the patients understand the questions, whether they do so in a con-
sistent way, and in the way the researcher intended [19]. 

Here, the patients responded to the questions aloud in front of 
the interviewer and were asked to clarify any unclear responses and 
comment on each question. Finally, the interviewer asked the pa-
tients to detail their response to each question. The interviewer 
took notes from the tape-recorded interviews and made an over-
view of the comments for evaluation.

Following evaluation in the project group, some questions were 
reformulated and others were left out. A new version of the ques-
tionnaire was then pilot tested again using the same method. 

Results

Item Generation 
Twenty-one patients (range 19–63 years) were inter-

viewed individually or in focus groups. Demographic and 
patient characteristics data are found in Table 1. Patients 
reported experiences with a variety of treatments includ-
ing topical treatments, antibiotic treatments, biologic 
treatment, and surgery. 

Fifteen individual interviews and five focus group in-
terviews were performed. Some patients participated only 
in individual interviews or focus groups, while some par-
ticipated in both. The interviews were conducted from 
2008 to 2016. Duration of the individual interviews was 
1–1½ h, a few 2 h; the focus group interviews lasted 2– 
3 h. Saturation was reached before the last focus group 
interview.

A total of 415 studies were identified in the literature 
review. No items that were not identified in the interviews 
were found.  

Item
generation

Development
of pilot

questionnaire
Questionnaire

refinement Pilot testing

Individual and focus
group interviews with

HS patients

Identification of items 
based on interview

analysis 
Formulation of questions

Initial item reduction 
by patients and 

research group in 
collaboration

Testing for comprehen-
sibility, relevance, 
acceptability and 

feasibility

Fig. 1. Study overview. Flowchart of the methods used. See the Methods section for details.
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The Pilot Questionnaire
Analysis of the interviews identified 105 candidate items 

for the questionnaire (Table 2). Questions were formulated 
covering each of the items. In the primary round, the 105 
items were represented with 1–18 different versions/for-
mulations of questions resulting in a total of 611 questions.

Questionnaire Refinement (Initial Item Reduction) 
A total of 9 patients (Table 1), 4 doctors, 1 nurse, and 

the interviewer participated in the first four rounds of the 
initial item reduction. Following each round, some ques-
tions were removed, e.g. because they were very similar to 
other questions, and some questions were excluded or re-
formulated (Fig. 2). 

Seventy questions were tested among 55 participating 
patients at the HS information meeting. Analysis of the 
responses showed that 38 patients used the possibility to 
answer “not relevant” to one or more questions, indicat-
ing the necessity to pay special attention to questions con-
cerning civil and employment status as the “not relevant” 
answers were often related to these topics.

The final focus group meeting included 4 patients, 2 
doctors, and the interviewer; 60 questions were present-
ed. Following discussions, the group agreed to remove 25 
questions and then reformulate 15 questions resulting in 
35 remaining questions.

Table 1. Patient characteristics

Variables Item generation 
(n = 21)

Questionnaire 
refinement (n = 9)

Pilot testing 1 
(n = 20)

Pilot testing 2 
(n = 22)

Age, years 37.9±10.8 43.8 39.2 37.2
Female 13 (62) 6 (67) 18 (90) 15 (68)

Hurley stage 2.1±0.6 
1 3 (14) n.a. n.a. n.a.
2 12 (57) n.a. n.a. n.a.
3 6 (29) n.a. n.a. n.a.

Disease durationa, years 19.8±10.0
0–3 years 1 (5) – 2 (10) 4
4–10 years 3 (14) – 1 (5) 2
11–19 years 9 (43) 2 (22) 3 (15) 5
20 years or more 8 (38) 7 (78) 14 (70) 11

HS location
Axillae 17 (81) 8 (89) 12 (60) 18 (82)
Groin, genital area 17 (81) 8 (89) 14 (70) 16 (73)
Other locations 9 (43) 4 (44) 7 (35) 8 (36)

DLQI scorea (0–30) 10.0±8.2 n.a. n.a. n.a.
0–1 3 (17) n.a. n.a. n.a.
2–5 3 (17) n.a. n.a. n.a.
6–10 3 (17) n.a. n.a. n.a.
11–20 7 (39) n.a. n.a. n.a.
21–30 2 (11) n.a. n.a. n.a.

Treatment
Local 21 n.a. n.a. n.a.
Systemic 6 n.a. n.a. n.a.
Biologic 5 n.a. n.a. n.a.
Surgery 12 n.a. n.a. n.a.

Data are presented as mean ± standard deviation or n (%). DLQI, Dermatology Life Quality Index; n.a., not 
assessed. a Missing values for 3 patients.
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Table 2. Items generated

Psychological
Emotional reactions because of HS Desperate because of HS Hopelessness because of HS
Powerlessness due of HS Suicidal thoughts because of HS HS impact on quality of life 
Irritation because of HS Inconsolable because of HS Feelings of lack of control because of HS
Embarrassed because of HS Apathy because of HS 

Own fear of contagiousness
Coping with HS
Uncontrollable
Unpredictable

Anger because of HS Stressed because of HS Acceptance of life with HS
Sorrowful because of HS HS impact on self-esteem Will power in spite of HS
Depression because of HS HS impact on identity Will to live despite HS
Fear because of HS HS impact on mood Effort to do self-support because of HS

Psychosocial
Self-stigmatization because of HS Hides the disease because of taboo linked to HS Other people’s acceptance in spite of HS
Embarrassed because of HS Feel disgusting because of HS Expectance of stigmatization because of 

smell from HS
Avoidance of nakedness in front of others 
because of HS

Feel different from others because of HS Expectance of prejudices because of boils 
and scars from HS

Avoidance of common baths because of taboo 
linked to HS

People stare because of scars from HS Other people’s fear of contagiousness

Social
Explanation of the disease to other people Isolation because of HS HS impact on sexuality 
White lies about visible scars and boils Nervous to go out to meet other people because of HS HS impact on relationship to partner 
Support from meeting other people with HS Avoidance of social contact because of HS Support from partner concerning HS
Support from surroundings to live with HS Unconfident among other people because of HS flares Neglect of family because of HS
Helplessness because of HS HS impact on holiday planning Understanding from family concerning HS
Dependent on others because of HS Genetics – considerations about having 

children or not because of HS
Cancellations of appointments because of HS 

Social – job – economy
HS impact on job situation in general Early retirement because of HS Chances of rehabilitation because of HS
HS impact on getting hired for a job Unemployment because of HS Ability to study with HS flares
Impact of HS on relationships to colleagues Sick leave – absence because of HS Monetary cost of disease
Impact of HS on choice of job HS impact on career
Dismissal because of HS Lack of social support 

Physical
Presence of ruptured boils Disturbed sleep because of HS Self-incision of boils to obtain pain relief
Localization Presence of blood Fatigued because of HS
Severity Presence of secretions Appearance of lumpy skin
Pain because of HS Presence of itching Tired because of HS 
Number of flares Appearance of scars Presence of smell – odor

Treatment
Need for acute treatment Self-treatment Need to bandage
The doctor’s knowledge of HS Effect of treatment Difficulties in bandaging
Influence/participatory on own treatment Side effects of treatment
Need for surgery /laser Time spent on treatment

Daily life with HS
Secretions – spots – leaves reminiscences Restricted ability for exercising Prognosis – expected evolution
Need to use perfume because of HS Pain at toileting because of HS Need to change habits
HS impact on transportation possibilities Frequent visits to bathroom to wash HS impact on clothing (to avoid flare ups 

and to hide the disease)
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Pilot Testing
In total, 42 patients participated in pilot testing the 

questionnaire (Table 1). Following evaluation of the first 
round of pilot testing, 22 questions were removed due to 
acceptability or feasibility considerations or because they 
were not interpreted in a consistent way. Ten questions 
were reformulated resulting in 23 remaining questions. 
The new version with 23 questions were then pilot tested 
in a second round. Evaluation of the second round of pi-
lot testing did not result in reformulation or removal of 
any questions. 

Discussion

Our study aimed to launch the development of a HS-
specific QOL instrument through item generation, pilot 
questionnaire generation, questionnaire refinement, 
and pilot testing. In line with other previous studies [5, 
7–11], our results show that HS truly can affect both 
physical, psychological, and social QOL dimensions 
profoundly. Furthermore, we have comprehensively ex-
plored on HS’s possible effect on, e.g., stigmatisation, 
self-esteem, identity, physical functioning, and social 

relationships and have identified a 23-item question-
naire. 

During the item reduction process, we focused on 
keeping the most important categories active. Items were 
always removed in collaboration with patients with HS. 
Initially, several questions were removed simply because 
other formulations covering the same subjects were pre-
ferred. Later, questions were removed, e.g. because they 
were judged as unlikely to be sensitive to change. Ques-
tions about identity, own and other people’s fear of con-
tagiousness, and satisfaction with medical personnel, fell 
in the category. We also excluded several questions which 
were very specific, such as questions about self-help, 
childcare, planning for children, or fear of getting fired, 
as they were unlikely relevant for the majority of patients 
with HS. Finally, following the pilot testing, some ques-
tions were removed or reformulated because they were 
not consistently interpreted. As an example, one question 
asked about three different symptoms, and this confused 
the respondents. In the second round of pilot testing, the 
23-item questionnaire proved to be feasible, acceptable 
and comprehensible, and the questions were interpreted 
in a consistent way.

105 items identified 
611 questions formulated

Item 
generation 

Pilot 
testing 1

611 Qs 
assessed 

254 Qs removed 

40 Qs added

397 Qs 
assessed 

264 Qs removed 

26 Qs added

159 Qs 
assessed 

115 Qs removed 

26 Qs added

82 Qs 
assessed 

Round 1 

Round 4 
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Focus
group  
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Fig. 2. Overview of questionnaire refinement (initial item reduction) and pilot testing results.
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Until now, clinical studies in HS have measured QOL 
with either dermatologic-specific or generic question-
naires [11, 15]. Generic instruments are designed to cov-
er a wide range of dimensions and to be applicable in a 
wide range of conditions. Accordingly, they can be of par-
ticular use when you wish to compare across groups of 
diseases. Nonetheless, our results show that HS affects the 
QOL of the individuals on many different levels and also 
in ways that are not represented in generic question-
naires, such as EQ-5D [20]. Dermatologic-specific ques-
tionnaires, such as DLQI [13], do include more of these 
dimensions, but still, many of the items identified in this 
study are not represented. As a result, it is possible that an 
HS patient can experience a meaningful improvement in 
his or her perceived QOL following a given intervention, 
without this improvement being reflected in, e.g., an im-
proved DLQI score [21]. A HS-specific instrument, in 
contrast, has the potential of being more sensitive to 
change. As a consequence, an HS-specific instrument 
may enable future researchers to discover treatment op-
tions that improve patients’ QOL more effectively.

Parallel to this study, similar initiatives have been tak-
en in North America [22]. This study does differ slightly 

from ours in the sense that no focus groups, only indi-
vidual interviews, were performed. In addition, the qual-
itative method used was somewhat different, where Sisic 
et al. [22] used a more quantitative approach in their in-
terview analysis. Nevertheless, our two processes identi-
fied very comparable items (Table 3). The independent 
identification of the themes volunteered in two popula-
tions adds significant strength to the validity of the re-
sults, and opens the possibility for the development of an 
international instrument. The creation of such an instru-
ment would have obvious benefits not only in trials and 
scientific studies, but most likely also in daily practice by 
providing an international benchmark Patient-Reported 
Outcome Measure (PROM). Therefore, a close collabora-
tion has been established within the framework of the 
HISTORIC collaboration to develop and validate an in-
ternational version of the HISQOL, and the next step in 
the development process will be field testing. Here, the 
aim is further item reduction, examination of the dimen-
sionality, and deciding on the definitive selection of items 
per dimension. In addition, the PROM will have to un-
dergo further psychometric testing for assessing reliabil-
ity, validity, responsiveness, and interpretation.

Table 3. Summary of major themes generated from patient interviews in the US and Denmark

Concept Examples US [22] Examples Denmark (present study)

Daily activities Walking, sitting Restricted ability for exercising

Symptoms due to HS Fatigue, pain Tired because of HS, fatigued because of HS, pain because 
of HS

Emotional consequences Depression, anger Depression because of HS, fear because of HS, suicidal 
thoughts because of HS

Psychosocial consequences Isolation from others Isolation because of HS, nervous to go out to meet other 
people because of HS, avoidance of social contact because 
of HS

Restricted clothing choices Clothing choices to avoid flare-ups HS impact on clothing (to avoid flare-ups and to hide the 
disease)

Coping Social coping Coping with HS

Sexual functioning Embarrassment, pain during sex HS impact on sexuality, embarrassed because of HS

Work/economic consequences Financial burden of HS management 
and treatment

HS impact on job situation in general, HS impact on 
getting hired for a job, monetary cost of disease

Interactions with medical 
personnel

Inaccessibility to medical professionals The doctor’s knowledge of HS, influence/participatory on 
own treatment

Symptoms due to treatment Treatment side effects Side effects of treatment

Concentration issues Trouble concentrating at work Ability to study with HS flares
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Limitations to the present study include possible cul-
tural bias related to the monocultural development of the 
questionnaire. However, this is a potential limitation 
found in most questionnaire development processes. De-
spite the HS sample population being hospital-based, 
thus a potential selection bias, we reduced potential selec-
tion and cultural bias by recruiting our sample to repre-
sent a general HS population with regard to sex, age, dis-
ease severity, and treatment experiences.

Strengths of our study include the broad inclusion of 
HS patients with a physician-verified diagnosis in all 
phases of the questionnaire development. The involve-
ment of patients in the reduction of the initial exhaustive 
questionnaire was crucial, since the patients could act as 
experts of what was essential and what reasonably could 
be left out. 

In conclusion, we have comprehensively explored on 
HS’s possible effect on the QOL of the affected individuals 
and identified a 23-item questionnaire called HiSQOL, 
Hidradenitis Suppurativa Quality of Life. The question-
naire proved to be feasible, acceptable, and comprehen-
sible in the second round of pilot testing. With HiSQOL, 
researchers can measure HS-specific QOL in future clin-
ical trials, potentially enabling them to discover more ef-
fective treatment options.
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