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Summary

Background Hidradenitis suppurativa (HS) is a long-standing disease with abscess
and often fistula formation, predominantly in the axillae and groins. The disease
is difficult to treat and has a severe impact on quality of life. A clinically relevant
system for scoring disease severity is lacking in HS.
Objectives To evaluate the modified Hidradenitis Suppurativa Score (HSS) and
to study the impact of body mass index (BMI) and smoking habits on disease
severity.
Methods Two hundred and fifty-one consecutive patients with HS referred to a
clinic with special interest in the disease were included, of whom 115 were
scored. Points were given for regions involved, types of lesion (nodules, fistulas),
total area involved and whether lesions were separated by normal skin. Back-
ground characteristics included BMI and smoking habits. Two hundred and
forty-six patients completed the Dermatology Life Quality Index (DLQI).
Results The median (interquartile range, IQR) HSS for all patients was 38 (18–
66): women 38 (18–71) and men 37 (19–51). Median (IQR) HSS for smokers
was 41 (22–75Æ5), former smokers 27 (16–53) and nonsmokers 22 (10–57).
Median (IQR) HSS for patients with BMI < 25 kg m)2 was 32 (12–54), BMI
25–30 kg m)2 44 (22–56) and BMI ‡ 30 kg m)2 50 (18–86). Mean ± SD DLQI
for the whole group of patients was 10Æ3 ± 7Æ5, median 9, and showed no sig-
nificant differences between the groups studied. There was a significant positive
correlation of fair degree between HSS and DLQI. There were significant differ-
ences in HSS between nonsmokers and smokers as well as between women of
normal weight compared with obese women.
Conclusions The modified HSS is simple and practical and it extracts important clin-
ical information. A connection between disease severity and BMI as well as smok-
ing habits in patients with HS is presented. The results suggest that the HSS may
be a relevant outcome measure in future therapeutic trials in HS.

Hidradenitis suppurativa (HS) is a chronic recurrent disease
causing inflammation, suppuration and scarring of inverse
areas, i.e. axillae, groins or inframammary folds.1,2 Smoking
habits and obesity are often discussed as being risk factors
associated with HS.3–5 There are several treatments. It would
appear that definitive treatment consists mainly of surgery,
while pharmaceuticals mainly serve as adjunct therapy,
although both tumour necrosis factor (TNF)-a inhibitors and
the combination of rifampicin and clindamycin have been
shown to induce long-term remission in nonblinded case ser-
ies.6–13 The evidence base of treatment, as defined by ran-
domized controlled trials, is, however, limited and there is

therefore a continued need for specific studies. A prerequisite
for these is the establishment of uniform outcome variables,
in which the views of both the patients and investigators
should be included. Traditionally, the Hurley clinical grading
system14 has been used, which is better suited for classifica-
tion or staging rather than clinical studies that require an
accurate description of changes. It is therefore important to
develop a more dynamic and precise scoring system for HS by
adding clinical details to the staging. This process started a
few years ago and has continuously progressed since then.15

In this study, the initial proposal has been improved and the
score is further explored by studying the influence of tobacco
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smoking and body weight ⁄body mass index (BMI) on disease
severity in a large prospective patient material.

Materials and methods

Patients

The patients were selected as consecutive clinical cases referred
during 7 years (January 2001–April 2008) to a centre with
special interest in the disease at the Department of Dermatol-
ogy, Karolinska University Hospital, Huddinge, Sweden. The
diagnosis of HS was based on history and clinical presentation
at the initial examination. The study patients gave informed
consent and the local ethics committee reviewed the protocol.
Two hundred and fifty-one patients were included, of whom
246 completed the Dermatology Life Quality Index (DLQI)
questionnaire, and 115 were assessed by the Hidradenitis Sup-
purativa Score (HSS) (2004 and onwards). The comparison of
DLQI and HSS is based on the 110 patients who were evalu-
ated by both HSS and DLQI. Eleven patients were excluded
because of psychiatric disorder, mental retardation or language
difficulties.

Hidradenitis Suppurativa Score

The previously published proposal for reporting of uniform
outcome variables in evaluation of HS15 has been further
developed and simplified, better to fit the situation in an
ordinary clinical setting (Appendix 1). The following is
recorded by the dermatologist: (i) the anatomical regions
involved: axilla, groin, gluteal (left ⁄right) or other region, 3
points per region; (ii) the numbers and scores of lesions
(nodule 1 point, fistula 6 points) for each region; (iii) the
longest distance between two relevant lesions (or size of
lesion if single) in each region: < 5 cm, 1 point; 5–10 cm, 3
points; > 10 cm, 9 points; and (iv) whether all lesions are
separated by normal skin: yes, 0; no (= Hurley III), 9 points.
Regional scores are added and summed up to the patient’s
total score. The upper limit of the scale is open. A supplemen-
tary subjective scoring by the patient is also recommended:
soreness or pain of the most symptomatic lesion at the time
of consultation, by using a visual analogue scale (VAS), graded
0–10. This value is not included in the score.

Characteristics of the patients

Background characteristics were identified from a standard
self-reported questionnaire regarding age at onset of disease,
duration, number of boils per month (new boils or flares),
heredity, medical and surgical treatment, other skin disease
including acne (present or past), medicines, smoking habits
(including age at onset, cessation of smoking), body weight
and height. The validity of the data was thought to be satisfac-
tory as only basic information was recorded. Because of the
exploratory nature of the study, self-reported body weight and
height were accepted as valid.

Dermatology Life Quality Index

The DLQI, developed by Finlay and Khan,16 is the most estab-
lished dermatological life quality instrument. It consists of 10
questions regarding the impact of the skin disease on feelings
and different aspects of daily life activities during the last
week. Each question is scored from 0 (not at all) to 3 (very
much). A total of 30 points is the maximum score, where
0–1 is regarded as no effect, 2–5 small, 6–10 moderate, 11–
20 very large and 21–30 as extremely large effect on the
patient’s life.17 The authorized Swedish translation of the
DLQI was used in this study.

Statistics

Statistical calculations were made in Statistica 8 (StatSoft Inc.,
Tulsa, OK, U.S.A.). For the analyses of correlation and com-
parison of groups, nonparametric methods were chosen:
Spearman rank order correlation test, Mann–Whitney test,
Kruskal–Wallis ANOVA and median test. For descriptive statistics
of the HSS results median values with interquartile range
(IQR) were chosen. Basic facts about patients as well as DLQI
results are given as mean ± SD.

Results

In total, 251 patients with HS (220 women and 31 men)
with a mean ± SD age of 37Æ5 ± 11Æ4 years (range 14–67)
were included in the study (Table 1). The reported mean ±
SD duration of HS was 15Æ5 ± 10Æ1 years (range 1–47). Mean
± SD age at onset was 22Æ1 ± 9Æ8 years (range 9–57).
Ninety-two patients (38%) reported similar symptoms or HS
diagnosis in a first-degree relative. Of the 249 patients who
answered the question about smoking, 173 (70%) were
smokers, 37 (15%) former smokers and 39 (16%) nonsmok-
ers. Only one of 34 men was a nonsmoker compared with
38 of 215 women. On average, the patients were overweight,
with a mean ± SD BMI of 28Æ3 ± 6Æ5 kg m)2. The BMI
distribution was relatively even in the study group, with
one third of the patients underweight to normal
(BMI < 25 kg m)2), one-third overweight (BMI 25–30
kg m)2) and one third obese (BMI ‡ 30 kg m)2). Mean ± SD
number of boils per month reported by the patients was
2Æ5 ± 4Æ0 (n = 166), and soreness of the most symptomatic
lesion was 2Æ1 ± 2Æ7 (VAS) (n = 77). Of the 115 patients
who were evaluated by HSS, eight (seven women, one man)
had Hurley stage I and 12 (eight women, four men) had
Hurley stage III HS. The majority (95 patients) had Hurley
stage II disease.

Hidradenitis Suppurativa Score

The median (IQR) total HSS recorded was 38 (18–66), range
5–175. There was a small but nonsignificant difference in
median (IQR) HSS between men [37 (19–51)] and women
[38 (18–71)]. The HSS for each region is shown in Table 2.
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The highest median regional score was recorded in the axillary
region for the whole group of patients, as well as for the
women, while the highest median regional score among the
men was recorded in the groin. The median (IQR) HSS values
differed significantly (P < 0Æ001) between the three patient
groups according to Hurley grade (Fig. 1): Hurley I, 9 (5–
10); Hurley II, 38 (19–56); Hurley III, 96Æ5 (69Æ5–133Æ5).
The study population was divided in three groups (nonsmok-
ers, former smokers and smokers) in order to analyse HSS
according to smoking habits. We found a statistically signifi-
cant difference (P = 0Æ032) in median (IQR) HSS between the
nonsmokers [22 (10–57)] and the smokers [41 (22–75Æ5)].
The HSS of former smokers compared with the other two
groups was not significantly different (Table 3 and Fig. 2).
The women showed the same pattern in nonsmokers vs.
smokers (P = 0Æ03) (Fig. 3). The men did not have the same
result, but they were few in number, with only one non-
smoker among the scored men (Table 3). There was a signifi-
cant but weak positive correlation between BMI and HSS
(P = 0Æ036) (Fig. 4). Results of HSS and DLQI according to
the three BMI groups defined above are presented in Table 4.
There were nonsignificant differences in HSS between the BMI
groups for the whole group of patients, with median (IQR)
32 (12–54) for normal, 44 (22–56) for overweight and 50
(18–86) for obese patients (Table 4 and Fig. 5). For the

women the difference between the groups defined as normal
and obese was statistically significant (P = 0Æ013) (Fig. 6).
The men, who were few in number, did not show the same

Table 1 Characteristics of the patients

Variable n Total Women Men

Age (years), mean ± SD 251 37Æ5 ± 11Æ4 36Æ9 ± 11Æ1 41Æ6 ± 12Æ1
Gender, n (%) 251 251 216 (86) 35 (14)
Age at onset (years), mean ± SD 247 22Æ1 ± 9Æ8 21Æ3 ± 9Æ3 27Æ0 ± 11Æ3
Disease duration (years), mean ± SD 247 15Æ5 ± 10Æ1 15Æ7 ± 9Æ9 14Æ7 ± 11Æ1
Heredity, n (%) 244
Yes 92 (38) 87 (42) 5 (14)
No 152 (62) 122 (58) 30 (86)

Smoker, n (%) 249
Yes 173 (70) 147 (68) 26 (76)
Former 37 (15) 30 (14) 7 (21)
Non 39 (16) 38 (18) 1 (3)

BMI (kg m)2), mean ± SD 235 28Æ3 ± 6Æ5 28Æ2 ± 6Æ6 29Æ1 ± 5Æ5

BMI, body mass index.

Table 2 Total and regional Hidradenitis Suppurativa Score (HSS) for women and men. Median values with interquartile range (IQR)

HSS Total

Axilla Groin Gluteal

OtherRight Left Right Left Right Left

Total, n 115 50 55 71 72 18 17 33
Median (IQR) 38 (18–66) 19 (8–28) 13 (9–29) 14 (10–20) 14 (8–22) 11Æ5 (8–17) 12 (8–17) 12 (7–18)

Women, n 93 39 45 64 64 14 14 26
Median (IQR) 38 (18–71) 20 (8–29) 13 (9–29) 16 (11–20) 12Æ5 (8–22) 14 (8–17) 14 (8–17) 11 (5–17)

Men, n 22 11 10 7 8 4 3 7
Median (IQR) 37 (19–51) 13 (11–22) 15 (13–23) 10 (7–29) 19 (12–32) 10Æ5 (8Æ5–46) 10 (5–81) 18 (13–19)

Fig 1. Hidradenitis Suppurativa Score (HSS) vs. Hurley stage for
women and men (n = 115). The difference between the three groups
was statistically significant (P < 0Æ001, Kruskal–Wallis test).
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result in HSS related to BMI (Table 4). The HSS was positively
correlated to DLQI to a fair degree (P < 0Æ0003) (Fig. 7).
Representative photographs of three patients with HS Hurley
stage II are shown together with the HSS of each region in
Figures 8–10.

Dermatology Life Quality Index

The mean ± SD DLQI score for the whole group was
10Æ3 ± 7Æ5 (range 0–30, median 9). Men scored higher
(11Æ7 ± 8Æ5, median 11) compared with women (10Æ1 ± 7Æ3,
median 9). The highest scores were recorded for question 1
(soreness, pain), 4 (clothing) and 2 (embarrassment, self con-
sciousness). The results, with each question specified, are pre-
sented in Table 5. The analysis of DLQI vs. smoking and BMI,
respectively, showed no significant difference between the var-
ious groups (Tables 3 and 4).

Table 3 Dermatology Life Quality Index (DLQI) and Hidradenitis Suppurativa Score (HSS) for nonsmokers, former smokers and smokers. Median
values with interquartile range (IQR)

Smoking

DLQI HSS

Non Former Smoker Non Former Smoker

Total, n 39 36 169 19 20 76
Median (IQR) 9 (4–12) 7 (4–11Æ5) 10 (4–16) 22 (10–57) 27 (16–53) 41 (22–75Æ5)

Women, n 38 29 144 18 16 59
Median (IQR) 9 (4–12) 8 (6–12) 9 (4–15) 19 (10–57) 27 (16–60) 42 (22–80)

Men, n 1 7 25 1 4 17
Median (IQR) 3 (NA) 5 (0–9) 15 (7–20) 26 (NA) 26 (14–38) 39 (28–63)

NA, not applicable.

Fig 2. Hidradenitis Suppurativa Score (HSS) vs. smoking category for
women and men (n = 115). The difference between nonsmokers and
smokers was statistically significant (P = 0Æ032, Kruskal–Wallis test),
but it was not significant for former smokers compared with the other
groups.

Fig 3. Hidradenitis Suppurativa Score (HSS) vs. smoking category for
women (n = 93). There was a difference in HSS between nonsmokers
and smokers (P = 0Æ03, Kruskal–Wallis test), but it was not significant
for former smokers compared with the other groups.

Fig 4. Hidradenitis Suppurativa Score (HSS) vs. body mass index
(BMI) (n = 107). Correlation according to Spearman R = 0Æ202
(P = 0Æ036).
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Discussion

In the established Hurley clinical grading system, stage I con-
sists of one or more abscesses with no sinus tract or cicatriza-
tion, and stage II consists of one or more widely separated
recurrent abscesses, with a tract and scarring.14 The most
severe cases (stage III) are described as having multiple inter-
connected tracts and abscesses throughout the entire affected
area. The Hurley grading system is very useful for overall clas-
sification of cases and may form the basis for selection of
appropriate treatment. Among patients with HS seeking help
from dermatologists, cases graded as Hurley II form the
majority, and within this group there is a wide variation of
clinical findings and symptoms. Milder cases with compara-
tively small problems exist in this group as well as the more
severe cases that may have debilitating symptoms. It is there-
fore important to develop a more detailed and dynamic scor-
ing system for HS. The results of this study show that HSS has

good correlation to Hurley grade, suggesting that the pro-
posed score reflects disease severity. In addition, the HSS
shows a significant, but comparatively weak (fair degree) cor-
relation with DLQI. HS causes a high degree of morbidity,
which is reflected as high DLQI scores in a study by von der
Werth and Jemec,18 with a mean DLQI score of 8Æ9 in 114
patients who responded to a mailed questionnaire, as well as
this study, with a mean score of 10Æ3 in 246 patients. Wol-
kenstein et al.19 probably found a similar degree of morbidity
in 61 consecutive patients with HS, although their result is
not directly comparable as VQ-Dermato, a French quality of
life questionnaire for skin diseases, was used. According to the
literature, quality of life scores correlate poorly with objective
disease assessment.20,21 An objective detailed scoring system
should be able to reflect disease activity and treatment effect
in a local region, even if another region has developed in

Table 4 Dermatology Life Quality Index (DLQI) and Hidradenitis Suppurativa Score (HSS) for normal weight, overweight and obese patients.
Median values with interquartile range (IQR)

BMI class

DLQI HSS

Normal Overweight Obese Normal Overweight Obese

Total, n 78 77 77 34 38 35
Median (IQR) 7 (3–14) 9 (4–14) 12 (6–17) 32 (12–54) 44 (22–56) 50 (18–86)

Women, n 69 68 62 29 31 26
Median (IQR) 7 (4–14) 9 (4–13Æ5) 11Æ5 (6–14) 21 (12–52) 44 (22–56) 66 (18–98)

Men, n 9 9 15 5 7 9
Median (IQR) 5 (3–13) 14 (3–18) 15 (5–20) 63 (34–136) 28 (19–64) 38 (18–42)

BMI, body mass index.

Fig 5. Hidradenitis Suppurativa Score (HSS) vs. body mass index
(BMI) category for women and men (n = 107). The difference
between the groups was not statistically significant.

Fig 6. Hidradenitis Suppurativa Score (HSS) vs. body mass index
(BMI) category for women (n = 86). There was a statistically
significant difference between the normal and the obese group
(P = 0Æ013, Kruskal–Wallis test), but not for the overweight group
compared with the other groups.
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another way. In our opinion, the proposed HSS is more pre-
cise in that matter.
We have further attempted to use the score to illustrate pos-

sible risk factors for the development of HS by examining the
possible relationship between disease severity and tobacco
smoking and obesity. Accumulating evidence indicates that
smoking has negative effects on HS.4,5 There was a positive
correlation in our study: the group of nonsmoking patients
had a significantly lower median HSS (22) compared with the
smokers (41), with the group who had stopped smoking in
between (27). The DLQI was in that respect not discriminat-
ing the three groups. Overweight is another proposed risk fac-
tor.3,5 In our study, we found that the BMI was positively
correlated to the HSS values. Our material was then divided
into three groups according to BMI: normal, overweight and
obese patients. The obese group had higher score values com-
pared with the overweight patients, who in turn had higher
values compared with those of normal weight. This was a

Fig 8. (a–d) A 45-year-old woman with hidradenitis suppurativa in the axillae, with a total Hidradenitis Suppurativa Score of 42 points. Regional
scores: right side 20 points (two fistulas, two nodules, distance 5–10 cm, and 3 points per region) (a,b); left side 22 points (two fistulas, four
nodules, distance 5–10 cm, and 3 points per region) (c,d).

Fig 7. Hidradenitis Suppurativa Score (HSS) vs. Dermatology Life
Quality Index (DLQI) (n = 110). Correlation according to Spearman
R = 0Æ342 (P = 0Æ0003).

Fig 9. (a–d) A 61-year-old woman with axillary hidradenitis suppurativa. Hidradenitis Suppurativa Score 56 points. Regional scores: right side 22
points (a,b), left side 34 points (c,d).
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trend for the material as a whole and was statistically signifi-
cant for the women but not for the men, perhaps because a
rather small number of men was included. As for smoking,
the DLQI did not reveal any significant differences between
the three weight groups, which means that an objective scor-
ing system is needed for such purposes. Both the findings
regarding smoking habits and BMI indicate that the HSS brings
out relevant information from an HS patient material.

The earlier proposed version of the HSS has so far been
used in three clinical treatment studies independently of us.
Fardet et al.22 evaluated seven patients with severe HS (mean
score 82) prior to and after infliximab treatment. The score
decreased by at least 40% in three patients. Ten patients with
HS were treated in another study, by Mekkes and Bos,23 with
three infusions of infliximab 5 mg kg)1 at weeks 0, 2 and 6
and followed for 1 year. All patients improved and the

Fig 10. (a–f) A 44-year-old woman with hidradenitis suppurativa lesions in axillae, left breast and groins. Hidradenitis Suppurativa Score 127
points. Regional scores: right axilla 35 points (a), left axilla 46 points (b), left breast 5 points (c,d), right groin 20 points (e), left groin 21
points (f).

Table 5 Dermatology Life Quality Index (DLQI) for 246 patients (212 women and 34 men)

DLQI question

Mean ⁄median score

Total Women Men

1 Over the last week, how itchy, sore, painful or stinging has your skin been? 1Æ4 ⁄1 1Æ4 ⁄1 1Æ4 ⁄2
2 Over the last week, how embarrassed or self-conscious have you been because of

your skin?
1Æ3 ⁄1 1Æ4 ⁄1 1Æ2 ⁄1

3 Over the last week, how much has your skin interfered with you going shopping
or looking after your home or garden?

0Æ6 ⁄0 0Æ5 ⁄0 0Æ9 ⁄0

4 Over the last week, how much has your skin influenced the clothes you wear? 1Æ4 ⁄1 1Æ3 ⁄1 1Æ5 ⁄2
5 Over the last week, how much has your skin affected any social or leisure

activities?
1Æ0 ⁄1 0Æ9 ⁄1 1Æ4 ⁄1

6 Over the last week, how much has your skin made it difficult for you to do any
sport?

1Æ0 ⁄0 0Æ9 ⁄0 1Æ3 ⁄1

7 Over the last week, has your skin prevented you from working or studying?
If ‘No’, over the last week how much has your skin been a problem at work or
studying?

0Æ8 ⁄0 0Æ7 ⁄0 1Æ1 ⁄1

8 Over the last week, how much has your skin created problems with your partner
or any of your close friends or relatives?

1Æ2 ⁄1 1Æ2 ⁄1 1Æ2 ⁄1

9 Over the last week, how much has your skin caused any sexual difficulties? 1Æ2 ⁄1 1Æ2 ⁄1 1Æ2 ⁄1
10 Over the last week, how much of a problem has the treatment for your skin

been, for example by making your home messy, or by taking up time?
0Æ6 ⁄0 0Æ6 ⁄0 0Æ8 ⁄1

DLQI total 10Æ3 ⁄9 10Æ1 ⁄9 11Æ7 ⁄11
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mean ± SD score diminished from 164 ± 50 before treatment
to 89 ± 49 after 1 year.23 According to the authors, the HSS
seems to be suitable for monitoring effects of treatment. They
also found a good correlation between skin score and labora-
tory values and the patient’s perception of disease activity.
They concluded that the score is probably too time-consuming
for routine patients but is of value for research purposes or
for deciding whether a patient has HS severe enough to con-
sider treatment with TNF-a inhibitors.23 In the third study,
Giamarellos-Bourboulis et al.24 treated 10 patients with HS
with etanercept for 12 weeks. The disease activity was posi-
tively correlated with the HSS and more than 50% score
improvement was found in six patients at week 12 and in
seven patients at week 24.24 The above-mentioned studies
indicate that the HSS could serve as a parameter for compari-
son in randomized controlled trials. Negative experiences with
HSS have recently been reported. Brunasso et al.25 found
‘…the scoring system proposed by Sartorius et al. which is
very difficult to apply in severe HS as the lesions (comedones,
nodules, fistulas and scars) tend to coalesce, making the num-
bers impossible to determine’.
We modified the original version of the HSS by making

minor simplifications which made it more practical to use
(Appendix 1). There are now fewer specific lesions to include
in the score. Changes are also made to the number of points
given for each parameter, for the longest distance between the
lesions in each region, and for whether the skin in between
lesions is normal. After some training, one patient can be
scored in about 5 min, depending on the extent of the dis-
ease. Patients with fewer lesions are easier to score than
patients with many lesions. The HSS is primarily designed for
clinicians especially interested in HS. We conclude that the
HSS is a practical scoring method which correlates with exist-
ing objective clinical scores and suggested risk factors in a pre-
dictable way, suggesting that it reflects a valid estimation of
disease severity.
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