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Hidradenitis suppurativa is a chronic disease that dis-
rupts patients’ physical and psychological well-being. A
disease-specific measure was developed and validated
for assessing health-related quality of life in hidrade-
nitis suppurativa. After qualitative item development,
the quality of life in hidradenitis suppurativa instru-
ment was tested in 101 patients, applying convergent
measures and a usability questionnaire. Descriptive
and validation-specific analyses were conducted. There
was no ceiling, but moderate floor effects (scores bet-
ween 0 and 3.13 on a scale of 0-4). Few missing values
were observed (21 of 23 items <5%). Internal consis-
tency was satisfying: 2 subscales with 6 and 16 items
were identified (Cronbach’s alpha=0.95 and 0.88). The
quality of life in hidradenitis suppurativa instrument
correlated significantly with all convergent criteria (in-
cluding change in convergent patient-reported outco-
mes; p<0.05) except for Hurley stage (p=0.490). In
conclusion, the quality of life in hidradenitis suppura-
tiva questionnaire is an internally consistent, valid, re-
sponsive, and usable instrument to assess quality of
life in patients with hidradenitis suppurativa.
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Hidradenitis suppurativa (HS) is a chronic, inflamma-
tory, recurrent, and debilitating skin disease of the
hair follicle. It usually presents after puberty with painful,
deep-seated, inflamed lesions in the apocrine gland-
bearing areas of the body, most commonly the axillae,
inguinal and anogenital regions (1, 2). It is characterized
by active nodules, abscesses, and tunnels (3, 4), which
may rupture externally and result in the secretion of a
foul-smelling, purulent discharge (3). Pain due to the skin
lesions can restrict everyday tasks and leads to frequent
incapacity to work, or even occupational disability (5).
The overall prevalence of HS has been calculated at ap-

SIGNIFICANCE

Hidradenitis suppurativa is a chronic, inflammatory, recur-
rent, and debilitating skin disease with painful, deep-sea-
ted, inflamed lesions. It has a high impact on patients’ qua-
lity of life, which suggests measuring quality of life in clinical
studies and clinical practice. A specific quality of life instru-
ment was developed and validated, which can be used in
both contexts and thus can support improving patient care.

proximately 0.4% (6), varying widely between 0.1% and
4.1%, depending on the methodological approach of the
study (7-11). HS mainly remains poorly understood and
managed. Even with a better understanding of pathogene-
sis, the aetiology of HS is not fully understood (12—14).
Patients with HS are also at significantly higher risk of
depression (5.9% vs 3.5% in controls) or anxiety disorders
(3.9% vs 22.4% in controls), which are also significantly
after controlling for age and sex (15). In general, 29.4% of
patients with HS show additional mental health symptoms,
mainly depression, but also, for example, nicotine and
alcohol disorders (16). In a qualitative study with affected
people, a high degree of stigmatization and a resulting ta-
booing of the disease were found (5). Impairments lead to
feelings of helplessness and reduced independence. Also,
self-esteem often decreases, due to self-loathing and shame
brought on by, among others, the unpleasant odour that de-
velops when abscesses rupture. HS restricts patients’ social
as well as sexual life (5, 17). It can lead to a high burden of
disease (18, 19) and is among the skin diseases that causes
the greatest impairment of quality of life (QoL) (20).
Several generic dermatological health-related quality of
life (HRQoL) measures have been used in HS (21), but
these cannot reflect the specific impairments of patients
with HS. The most widely used measure is the Derma-
tology Life Quality Index (DLQI) (22). The published
HS-specific HRQoL instruments are lacking in full
psychometric evaluation (23-29) as they showed limited
evidence of validity and/or reliability or prolonged recall
period (20). There is also a large gap in their develop-
ment and use. Thus, there is a need for developing and
implementing HS-specific HRQoL measures (30, 31). The
HIdradenitis SuppuraTiva cORe outcomes set Internatio-
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nal Collaboration recommends that development should
include physical functioning, psychological functioning,
psychosocial functioning, emotional well-being, and abi-
lity to work or study (31). Furthermore, members of the
European Association of Dermatology and Venereology
Task Force on Quality of Life stated several advantages
of measuring QoL in dermatological clinical practice (32),
which were not directly addressed by any of the existing
HRQoL measures to date.

This study aimed to develop and validate a new disease-
specific patient-reported outcome measure (PROM) for
the assessment of QoL in patients with HS for different
study and clinical settings.

MATERIALS AND METHODS

The quality of life in hidradenitis suppurativa (QoL-HS) ques-
tionnaire was developed and validated based on the German gui-
dance on assessing PROMs in dermatology (33) and international
standards (34, 35).

Qualitative approaches to develop the quality of life in hidradenitis
suppurativa questionnaire

For the initial item generation phase, 72 patients provided written
information on their impairments due to HS in an open survey
(semi-structured) (according to Blome et al. (36)). Patients were
recruited in 5 German and 1 Swiss specialized care units. The data
were subjected to content analysis (adapted from Mayring (37)).
Thereby, the impairments described by the patients were categori-
zed in order to build items reflecting these impairments. Then, the
items were condensed in an expert panel consisting of 2 specialized
dermatologists, 2 psychologists, and 2 patients. Finally, cognitive
interviews were conducted iteratively to assess and improve the in-
strument, using think-aloud, probing, and paraphrasing techniques
with patients differing in age, sex, and educational status, until no
further adaptations to the questionnaire were necessary.

Quantitative validation of the quality of life in hidradenitis
suppurativa questionnaire

The QoL-HS was validated in a non-interventional longitudinal
study, reflecting clinical routine care. Dermatologists recruited
patients in 5 specialized care units in Germany (consecutive samp-
ling). Patients were eligible to participate if diagnosed with HS by
a dermatologist and after providing written informed consent. The
questionnaire development procedure was approved by the ethics
committee of the Medical Association of Hamburg (PV4888).

To validate the QoL-HS, the following instruments were used:

* EuroQoL 5 Dimensions (EQ-5D) for measuring generic
health-related quality of life (HRQoL) including the EuroQoL
5 Dimensions-3 levels (EQ5D-3L) and a visual analogue scale
ranging from 0 to 100 (EuroQoL visual analogue (EQ VAS):
O=worst health; 100=best health) (38)

» Dermatology Life Quality Index (DLQI) (22) for dermatology-
related QoL; the total sum score ranges from 0 to 30 with higher
scores indicating greater impairment of QoL

* Hurley’s classification for measuring the need of surgical
intervention of a non-inflammatory HS phenotype. The clas-
sification system allows the disease to be categorized into 1 of
3 severity levels (3)

* Hidradenitis Suppurativa Physician’s Global Assessment score
(HS-PGA), which classifies disease severity into 6 different
stages (O=clear; 5=very severe) (3).
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Further clinical and demographic data were obtained, including
affected body area, number of lesions, comorbidity, current thera-
pies, age, sex, educational status, and questions on usability of, and
satisfaction with, the QoL-HS were asked. Patients completed the
questionnaires at their first visit (t1) and at a follow-up visit after
4-12 weeks’ treatment (t2). Dermatologists answered the questions
on the patients’ clinical characteristics at the same 2 time-points.

Statistical analysis

Data analysis was conducted using SPSS for Windows version
26.0 (IBM, Armonk, NY, USA). Descriptive statistics were per-
formed for the analysis of demography, usability/satisfaction, and
all other parameters including item distribution of the QoL-HS.
In order to determine validity of the QoL-HS, the analyses listed
below was conducted:

* to test for structural validity of the QoL-HS, an explorative prin-
cipal axes factor analysis with oblique rotation was performed
on all items at t1. Factors with an eigenvalue of 1 or higher
were extracted. All items were then assigned to the factor they
loaded highest on, thereby grouping the items into subscales.

* to determine internal consistency within the subscales,
Cronbach’s alphas were computed for the items of each
subscale at t1.

* to ensure content validity, the target population was involved
into both item generation and pilot testing through cognitive
debriefing. In addition, the number of missing values per item
at t1 was determined as an indicator of items irrelevant to the
target population.

* to assess construct validity, the QoL-HS was correlated with
other patient-reported (EQ-5D, DLQI) and clinical outcomes
(HS-PGA, Hurley stage, number of inflammatory lesions) at
t1 using Pearson correlation coefficient. A high correlation was
assumed if the coefficient value was between +0.50 and +1, a
medium correlation if it was between +0.30 and +0.49, and a
low correlation if it was below +0.29 (39).

» To determine responsiveness (sensitivity to change) the values
of QoL-HS and HRQoL measures were correlated (EQ5D-3L,
DLQI) at t2, controlling for t1 HRQoL values performing
partial correlations.

Translation

In a final step, the QoL-HS was independently translated into
English by 2 professional translators who are English native
speakers. The resulting English versions were each independently
back-translated into German by 2 professional translators who
were German native speakers. In a conference with the transla-
tors and questionnaire developers, we discussed each item until
consensus on the final translation was reached (according to
Eremenco et al. (40)).

RESULTS

Qualitative approaches and the quality of life in
hidradenitis suppurativa questionnaire

Seventy-two patients participated in the open survey.
Their mean + standard deviation (SD) age was 40.4+11.4
years and 58.3% were male. The survey resulted in 35
categorical themes regarding impairments. The expert
panel discussed these categories and reduced the number
of items to 23. Seven cognitive interviews with patients
with HS were necessary to reach a questionnaire that
required no further adaptations.
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The resulting QoL-HS questionnaire consists of 23
items that assess QoL in the past week. Answers were
given on a 5-point Likert scale (0="not at all”’; 4="very”).
The QoL-HS global score was computed by averaging all
items. In case more than 25% of the items were missing,
the score was not computed for the respective patient.

Sampling of the quantitative validation study

Actotal of 101 patients completed the questionnaires, mean
age 38 years (median + SD 48 + 12; range: 19-75 years). Of
these, 69 were female (68.3%). First symptoms of HS ap-
peared 13 years before study inclusion on average (median
11; SD 10; range: 1-40 years), first diagnosis was made
7 years after onset of signs on average (median 4; SD 9;
range: 0-39 years). At the time of survey, approximately
one-third of patients were treated with long-term antibiotic
therapy (n=37; 36.6%), with biologics (n=36; 35.6%) and
with topical treatment (n=30; 29.7%). At t1 mean DLQI
was 11.5 (median+SD 12 + 6.8; range: 0-26), mean EQ-5D
was 71.7 (median+SD 75 +22.4; range: 20.5-100), and
mean HS-PGA was 2.7 (median + SD 3 + 1.1; range: 0-5).
22 patients had Hurley stage 1 (21.8%), 56 Hurley stage
IT (55.4%), and 23 Hurley stage II1 (22.8%).

Structural validity

In the explorative factor analysis (t1), 75 patients without
missing values in the HRQoL were included. This study
found 4 factors with an eigenvalue greater than 1, which
together explained 69.17 of overall variance. In a subse-
quent factor analysis, the number of factors was restricted
to 2 because: (i) the scree plot suggested only 2 substantial
factors with a bend visible between factor 2 and 3 and

(i) after rotation, only 2 of the factors remained with an
eigenvalue above 1 explaining 59.21% of overall variance.
The 2 subscales were interpreted (Table I) as follows:

* subscale 1 with 16 items reflecting social and psycho-
logical impairments;
* subscale 2 with 6 items reflecting physical impairments.

One item did not load on either of the 2 factors: “I have
experienced side-effects due to hidradenitis suppurativa
treatment”.

Distribution of quality of life in hidradenitis suppurativa
scores

The mean QoL-HS total score at t1 was 1.60 (median + SD
1.73 +0.48). The mean value of items ranged from 0.76
(least affected: “I have experienced financial worries due
to hidradenitis suppurativa”) to 2.51 (most affected: “I
have experienced inflamed skin”) (Table I). This study
additionally projected all mean values of the 0—4 scale
to a 0—10 scale for future comparisons with other scales
(Table I). One patient had the highest observed global
score of 3.13 (scale 0—4) and 2 patients the lowest pos-
sible score of 0 (2.0%). This means that no ceiling effect
was detected, but a floor effect was detected. Most of the
patients had a total score between 0.50 and 1.49 (Fig. 1).
The highest scores were less often achieved.

The mean score of subscale 1 (social and psychologi-
cal impairments) was 1.57 (median 1.74; SD 0.43; range:
0.76-2.08) and of subscale 2 (physical impairments) 1.97
(median 1.93; SD 0.44; range: 1.38-2.51). There were
6 items with a mean score above 2 (n=3 in subscale 1;
n=3 in subscale 2). The 2 leading items were “I have
experienced inflamed skin” and “I have experienced

Table I. Distribution of the quality of life items for hidradenitis suppurativa (HS) and allocation to factors (t1) for N=101 patients

Missings Mean (SD)
n

e , Factor loadings
Mean (scale "Quite”/"very

Item Impairments (over the past 7 days) (scale 0-4) 0-10)* % Subscale 1** Subscale 2**
1 I have experienced pain due to HS 0 2.43 (1.27) 6.08 56.5 0.50 0.64
2 I have experienced itching due to HS 1 2.02 (1.26) 5.05 35.7 0.13 0.79
3 I have experienced an unpleasant smell due to HS 1 1.65(1.29) 4.13 26.7 0.11 0.80
4 I have experienced oozing from the skin 2 1.84 (1.37) 4.60 34.7 0.04 0.80
5 I have experienced inflamed skin 2 2.51(1.26) 6.28 55.4 0.35 0.75
6 My sleep has been affected by HS 1 1.38 (1.29) 3.45 23.7 0.36 0.70
7 I have been unable to sit comfortably due to HS 0 1.76 (1.56) 4.40 37.6 0.61 0.38
8 I have been unable to move around easily due to HS 1 1.81 (1.36) 4.53 31.6 0.70 0.50
9 My enjoyment of life has been limited/impaired 2 2.00 (1.38) 5.00 41.5 0.73 0.43

10 I have experienced shame due to HS 3 2.08 (1.52) 5.20 46.6 0.64 0.45

11 I have experienced fear due to HS 2 1.67 (1.44) 4,18 30.7 0.72 0.18

12 I have experienced financial worries due to HS 1 0.76 (1.29) 1.90 14.8 0.72 -0.06

13 I have felt helpless due to HS 0 1.73(1.39) 4.33 36.7 0.77 0.29

14 My day-to-day life has been impaired due to HS 0 1.74 (1.28) 4.35 34.6 0.74 0.46

15 I have been unable to spend time with others due to HS 0 0.93(1.18) 2.33 25.8 0.70 0.31

16 My relationship has been strained due to HS 1 1.10 (1.91) 5.15 20.8 0.73 0.17

17 My sexual life has been negatively affected due to HS 10 1.78 (1.54) 4.45 35.6 0.76 0.24

18 My leisure time and sport activities have been negatively affected by HS 2 1.95(1.45) 4.88 39.6 0.74 0.40

19 The daily treatment of HS has been time consuming 3 1.50 (1.27) 3.75 27.8 0.64 0.42

20 I have been encumbered with personal costs for the treatment of HS 1 1.34 (1.30) 3.35 21,8 0.63 0.11

21 I have had to rely on the help of others due to HS 2 1.06 (1.19) 2.65 14.9 0.76 0.05

22 I have been unable to take care of myself normally because of HS 1 1.01 (1.21) 2.53 15.9 0.66 0.19

23 I have experienced side effects due to HS treatment 6 0.82 (1.25) 2.05 13.8 0.29 0.51

*Scale 0-4 projected to a scale 0-10. **Subscale 1=social and psychological impairments; subscale 2=physical impairments; factor loadings in bold indicate that the

item was assigned the respective subscale.
SD: standard deviation.
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Fig. 1. Distribution of quality of life in hidradenitis suppurativa
(QoL-HS) total score for N=101 patients.
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pain due to hidradenitis suppurativa” also having the
highest number of patients choosing “quite”/”’very” (Ta-
ble I). Three items had a score below 1, indicating low
impairment. Two of them can be found in subscale 1: “I
have experienced financial worries due to hidradenitis
suppurativa” (least impaired); “I have been unable to
spend time with others due to hidradenitis suppurativa”
(third least impaired). The second least impaired item is
the one not assigned to a subscale: “I have experienced
side-effects due to hidradenitis suppurativa treatment”.

Internal consistency

Cronbach’s alpha for the items of subscale 1 was 0.95
(n=175). Corrected item-scale correlations ranged from
0.58 (“I have been encumbered with personal costs for
the treatment of hidradenitis suppurativa”) to 0.83 (“My
day-to-day life has been impaired due to hidradenitis sup-
purativa”). The Cronbach’s alpha for subscale 2 was 0.88
(n=175) with corrected item-scale correlations ranging
from 0.66 (“I have experienced oozing from the skin”) to
0.76 (“I have experienced inflamed skin™).

Missing values as an indicator of content validity

All QoL-HS total scores could be calculated as none of
them had more than 25% missing values at t1. Two items
had missing values higher than 5%: “My sexual life has
been negatively affected due to hidradenitis suppura-

tiva” (n=10) and “I have experienced side-effects due to
hidradenitis suppurativa treatment” (n==6). Otherwise,
items only showed missing values in between n=0 and
n=3 (Table I).

Construct validity

The QoL-HS global score correlated significantly with
PROMs (HRQoL measures) and with 2 of the 3 clinical
outcomes (t1; Table IT): medium-sized negative correla-
tions between QoL-HS and the generic HRQoL outcomes
were found (EQ5D-3L: r=-0.49; EQ5D-VAS: r=-0.46)
and a high positive correlation between QoL-HS and the
dermatology-specific QoL instrument (DLQI: r=0.69).
Lower correlations were found between QoL-HS and
HS-PGA (r=0.21) as well as the number of lesions
(r=0.22). There was no significant correlation between
QoL-HS and Hurley stage (r=0.07). For the subscales,
correlations were similar. In addition, subscale 1 (social
and psychological impairments) correlated more highly
with the PROMs than subscale 2 (physical impairments),
and subscale 2 correlated more highly with the clinical
outcome measures than subscale 1.

Responsiveness

Controlling for t1 values of HRQoL measures, significant
and high correlations were found: the correlation with the
generic HRQoL (EQS5D-3L at t2) was negative and with
the dermatology-specific HRQoL (DLQI at t2) was posi-
tive (Table IT). Regarding the subscales, the correlations
were also similar, except for the correlations of subscale
2, which were medium instead of large.

Usability and satisfaction

A great majority of patients evaluated the QoL-HS
questionnaire positively (Table III). They indicated that
they were sufficiently informed about the purpose of the
QoL-HS (94.1%), that instructions (94.1%) and questions
(95.0%) were very understandable, and the questionnaire
was easy to read (96%). In their opinion, all important
questions were asked (96.0%) and they had no difficulty
choosing an answer (87.0%).

Table II. Correlation of the quality of life in hidradenitis suppurativa (QoL-HS) global score with convergent criteria (t1)

Subscale 1 (social and Subscale 2 (physical

QoL-HS psychological impairments) impairments)
Convergent criteria n r p-value n r p-value n r p-value
Pearson correlations
Generic health-related quality of life: EQ5D-3L 99 -0.49 0.001 99 -0.48 0.001 99 -0.35 0.001
Generic health status: EuroQoL visual analogue scale 90 -0.46 0.001 90 -0.45 0.001 90 -0.38 0.001
Dermatology specific health-related quality of life: DLQI 98 0.69 0.001 98 0.68 0.001 98 0.52 0.001
Clinical severity: HS-PGA score 101 0.21 0.036 101 0.14 0.176 101 0.34 0.001
Clinical severity: Hurley stage 101 0.07 0.490 101 0.05 0.615 101 0.11  0.293
Number of lesions 100 0.22  0.026 100 0.13 0.186 100 0.41 0.001
Partial correlations
Generic HRQoL: EQ5D-3L after treatment (t2) controlled for t1 value 95 -0.61 0.001 95 -0.61 0.001 95 -0.54 0.001
Dermatology-specific HRQoL: DLQI after treatment (t2) controlled for t1 value 94 0.62 0.001 94 0.64 0.001 94 0.47 0.001

EQ5D-3L: EuroQol 5 Dimensions-3 levels; DLQI: Dermatology Life Quality Index; HS-PGA: Hidradenitis Suppurativa Physician’s Global Assessment.
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Table III. Usability with the quality of life in hidradenitis suppurativa (QoL-HS) questionnaire

Yes No Missings
Items* n (%) n (%) n (%)
Do you feel sufficiently informed about the purpose of the questionnaire? 95 (94.1) 4 (4.0) 2 (2.0)
Did you find the instructions on how to fill in the questionnaire understandably worded? 95 (94.1) 3 (3.0) 3(3.0)
Did you find the questions understandably formulated? 96 (95.0) 3(3.0) 2 (2.0)
Was the questionnaire easy to read for you? 97 (96.0) 2 (2.0) 2 (2.0)
Do you feel that questions important to you are missing? 2 (2.0) 97 (96.0) 2 (2.0)
Were there any questions where you had a hard time deciding on an answer? 11 (10.9) 88 (87.1) 2 (2.0)

*Items relate to the QoL-HS questionnaire and to another simultaneously developed questionnaire on patients’ goals and benefits including the same items as the QoL-HS.

DISCUSSION

HS can lead to a high burden of disease and impairment
of QoL. There is a lack of validation and little experience
of the use of HRQoL measures for studies and clinical
practice. This study aimed to develop and validate a new
disease-specific PROM for the assessment of QoL in
patients with HS usable for both settings: the QoL-HS.

The QoL-HS can be divided in 2 subscales, allowing
for more detailed interpretation of data. There were higher
correlations between subscale 1 (social and psychological
impairments) and PROMs and between subscale 2 (phy-
sical impairments) and clinical outcome measures. This,
again, shows that the 2 subscales make sense in terms of
content and that it is especially important to also consider
social and psychological impairments within studies and
clinical practice.

The QoL-HS global score and subscale scores also
correlated significantly with other patient-reported
HRQoL measures, but plausibly especially high with the
dermatology-specific measure. The latter also assesses
the patients’ impairments retrospectively, as the QoL-HS
does, while the other measures ask for the dailies or current
state in general. Significant correlations were also found
between QoL-HS and clinical outcomes, but they were
lower than between QoL-HS and PROMs. An explanation
might be that all PROMs (including QoL-HS) reflect the
patients’ perspective and it differs from the dermatologists’
perspective. The literature shows that HRQoL correlates
only partly or even poorly with the severity of a disease
(41), again showing the high importance of collecting
PROM data in both clinical studies and clinical practice.

There was no significant correlation between QoL-HS
and Hurley stage. This is understandable, since Hurley
stage is a static measurement instrument. Dynamic chan-
ges, especially in inflammatory activity, are not reflected
by this measurement instrument.

This study also found significant and high correlations
of change in QoL-HS with change in other PROMs, in-
dicating responsiveness.

Existing tools differ from the QoL-HS regarding dif-
ferent criteria (20). The number of items is between 10
and 44, some using 5-point Likert scales and some visual
analogue scales (VAS). The HiSQoL and the HS-QoL-24
are the most widely used HRQoLs for HS, as they have
a usable number of items (17 and 24) and use 5-point
Likert scales. In comparison with the QoL-HS, the recall
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period of the HSQoL-24 is 4 weeks (28) and the HiSQoL
was explicitly developed and tested for clinical trials.
That is why it only includes items with “concepts related
to active disease”, while “concepts related to secondary
skin damage” (e.g. scarring) were excluded (42). Most of
the existing tools only conducted qualitative development
studies (29), pilot testing (23, 26), or only included 30 (28)
to 40 (25) patients within the validation procedure. The
development and validation of the QoL-HS included both
qualitative and quantitative approaches with a statistically
appropriate sample size, resulting in a valid instrument with
no restrictions related to content or scope of application.
On the QoL-HS, patients use 23 items on a 5-point Likert
scale to indicate how much HS has affected their lives in
the past week. The current data show a high usability and
acceptance of the QoL-HS, which is indispensable for a
successful implementation. The subscales of the existing
HRQoL measures also differ from the subscales of the
QoL-HS: some are unidimensional, others consist of 3—7
subscales, e.g. symptoms, sexual activity consequences,
work consequences, activity adaptation, psychosocial,
economic (20). The QoL-HS is divided in 2 subscales only.
On the one hand, this allows for less information; on the
other hand, the questionnaire consists of 23 items only,
which can be divided into 2 reasonable and clear subscales,
which enable researchers and clinicians to obtain a clear
summary of the data. This again leads to high usability.
These results indicate that the QoL-HS is an internally
consistent, valid, responsive, and usable instrument to assess
QoL in patients with HS. It is suitable for studies on QoL
including clinical studies and for routine care. To facilitate
future usage of the QoL-HS, the 0—4 scale was projected
to a 0—10 scale for easier comparisons with other scores.
We plan to digitalize the instrument and translate it into
different languages, including further validation studies.
This instrument may support the understanding of patients’
impairments and enable improvements in patient care.
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