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SIGNIFICANCE
People with skin diseases often have a negative self-image 
compared with healthy persons. Hidradenitis suppurativa is 
a chronic skin disease leading to boils and scarring, mainly 
in the armpits and groins. Patients with hidradenitis suppu-
rativa are often overweight and have a reduced quality of 
life. This study investigated whether patients with hidrade-
nitis suppurativa had a more negative self-image compared 
with patients with other skin diseases. The results showed 
that, even after taking into account other important fac-
tors related to self-image, e.g. body mass index, sex, age, 
and symptoms of depression, hidradenitis suppurativa in-
fluenced self-image more negatively than did other skin 
diseases.

Hidradenitis suppurativa is a chronic skin disease cha-
racterized by inflammation and disfiguring scarring in 
the intertriginous body areas. Hidradenitis suppurativa 
is associated with overweight and impaired quality of 
life. This study sought to describe Body Image Quality 
of Life (BI-QoL) in patients with hidradenitis suppu-
rativa and to compare it with patients with other skin 
diseases (controls). A total of 285 participants were 
recruited, 141 with hidradenitis suppurativa and 144 
controls, at the Department of Dermatology at Zealand 
University Hospital, Denmark (during 2017–18). The 
Danish “Body Image Quality of Life Inventory” ques-
tionnaire measured BI-QoL. Patients with hidradenitis 
suppurativa had significantly lower mean BI-QoL than 
controls: Hidradenitis suppurativa BI-QoL (standard 
deviation; SD) –0.87 (0.98) vs. control BI-QoL (SD) 
0.01 (1.11), p < 0.001. Predictors of negative BI-QoL 
were hidradenitis suppurativa, increased body mass 
index, female sex, symptoms of depression, and body 
mass index moderated by hidradenitis suppurativa. 
These data suggest that BI-QoL is impaired in patients 
with hidradenitis suppurativa compared with patients 
with other skin diseases after adjusting for confoun-
ders.

Key words: hidradenitis suppurativa; body image; quality of 
life; patient-reported outcome measures.
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Hidradenitis suppurativa (HS) is a chronic inflam-
matory skin disease, characterized by recurrent 

painful and inflamed nodules, abscesses, fistula forma-
tion, and disfiguring scarring in the intertriginous body 
areas, e.g. the axillae and groin (1, 2). The prevalence 
of HS is 0.10–2.10% in the US and in Denmark. (US: 
0.10-0.13%, Denmark: 1.8–2.10%). (3–6). It usually 
presents in early adulthood and is associated with obesity 
and affects females more frequently than males (7–9). 
The HS-associated symptoms of pain and suppuration 
appear to be linked to reduced health-related quality of 

life (HR-QoL), psychological distress, low self-esteem, 
depression, anxiety, and fear of stigmatization (10–12). 
HS may also affect the patient’s sexual health (13, 14) due 
to its location (15). Sexual health is furthermore affected 
by psychological factors, such as the person’s perception 
of their own physical appearance (16). 

Body image (BI) is the perception of self-image 
related to physical characteristics; it is associated with 
psychosocial functioning. Quality of life (QoL) may be 
influenced by BI, but to different extents depending on 
the context (17). In 2001, Cash & Fleming developed 
the Body Image Quality of Life Inventory (BIQLI) as an 
assessment tool to evaluate the impact of BI on QoL in 
different contexts, e.g. perception of personal adequacy, 
meeting new people, enjoyment of sex life, etc. (17). BI 
is impaired in dermatological patients with, for example, 
psoriasis, systemic lupus erythematosus (SLE) and in 
patients with head and neck cancer (HNC) (18–20). 

In 2018, BI was studied in a limited population of 
patients with HS compared with healthy controls. This 
study found evidence to suggest that patients with HS 
have a poorer BI compared with healthy controls and, 
furthermore, suggested BI as a potential outcome mea-
sure in HS studies (21). 

The aim of the current study was to describe BI in 
patients with HS in greater detail and, in particular, the 
relative impact of HS compared with patients with other 
dermatological diseases.
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MATERIALS AND METHODS
Participants were randomly recruited during outpatient visits at 
the Department of Dermatology, Zealand University Hospital; 
Roskilde, Denmark (during the period Oct 2017 – July 2018) as 
part of another survey study (22). Patients (over 18 years of age) 
with a variety of other dermatological diagnoses than HS were 
recruited from the general outpatient clinic. Two dermatologists 
(PLA and RMN) performed the data collection. Patients comple-
ted the questionnaires while waiting to be seen in the clinic. The 
questionnaires included data on age, weight, smoking, education 
level, and marital status. 

The impact on QoL due to BI was measured using the validated 
Danish version of the “Body Image Quality of Life Inventory” 
questionnaire (BIQLI) (23, 24). BIQLI uses a 7-point bipolar scale, 
from highly negative impact to highly positive impact (from –3 
to +3). It examines 19 contexts or life domains where BI plays a 
significant role, e.g. “when I meet new people”, etc. (17, 23). The 
overall BI-related QoL is calculated as a mean of the 19 life do-
mains in the questionnaire, resulting in a mean BIQLI score. In the 
following, the concept of BI-related QoL is referred to as BI-QoL. 

Symptoms of depression and anxiety were measured using 
the Hospital Anxiety and Depression Scale (HADS). HADS 
provides a score that categorizes patients as either normal (0–7 
points (p)), borderline abnormal (8–10 p) or abnormal (11–21 p) 
with regard to depression and anxiety, respectively (25). Using 
the HADS definitions, patients were grouped as those without 
symptoms of depression (0–10 p) or patients with symptoms of 
depression (11–21 p) Patients were furthermore grouped as either 
not having symptoms of anxiety (0–10 p) or with symptoms of 
anxiety (11–21 p).

Statistics

The sample size was calculated based on a minimum detectable 
mean difference in BI-QoL of 0.5 between HS and other derma-
tological disorders. With a common standard deviation (SD) of 
1.4, a confidence level (CI) of 0.95 and a power level of 0.8, the 
required sample size per group was 124 participants. 

The difference in mean BI-QoL between HS and control patients 
was assessed using independent samples t-test. The difference in 
BI-QoL score in each domain was assessed using Mann–Whitney 
U test. To investigate other potential predictors of BI-QoL, a 
multivariate analysis was performed with the predictors: age, 
sex, body mass index (BMI), HS, symptoms of depression and 
anxiety. A hierarchical approach was used, where step 1 included 
age, sex and BMI (based on the literature; 19, 26, 27). Other pre-
dictors were added step by step. Because depression and anxiety 
are traditionally correlated (28), this correlation in our data was 
tested using Pearson correlation considering a coefficient > 0.4 as 
strong (29). A moderated multivariate analysis (MMA) assessed 
whether moderation of other predictors by HS occurred. Likewise, 
a hierarchical method was used based on the preliminary multiva-
riate model and correlation of BI-QoL with the interaction terms 
(HS × age, HS × sex, HS × BMI, HS × symptoms of depression). 
Multicollinearity in regression models was assessed by variance 
inflation factors (VIF) < 10, and tolerance > 0.2. 

p-values < 0.05 were considered significant and corrected using 
Holm Bonferroni correction. All statistics were performed using 
IBM® SPSS® Statistics version 25 for Windows.

Results are presented with means and SD or medians with 
percentiles (interquartile range (IQR)) depending on normality, 
as assessed by histograms. 

Ethics

Surveys do not require institutional review board approval accor-
ding to Danish law. Data collection was registered by the Danish 

Data Protection Agency (REG-165-2017). The study follows the 
STROBE guidelines for reporting observational studies. 

RESULTS

A total of 285 patients were recruited in a dermatological 
outpatient clinic as a convenience sample. The HS patient 
population comprised 138 patients with active disease (at 
least one flare during the past 6 months), and the control 
population included 147 patients with dermatological 
conditions other than HS. Non-responders were not 
registered. Other conditions than HS included a variety 
of diagnoses representing the case-mix of the clinic. The 
largest groups were psoriasis (n = 38), dermatitis (n = 15), 
and malignant neoplasms (n = 10). A detailed overview 
of the diagnoses is shown in Table SI1. Quality control of 
the control population diagnoses revealed that 3 patients 
had HS, and were subsequently included as such in the 
statistical analyses. Thus, our study population consisted 
of 141 patients with HS, and 144 patients with other 
dermatological conditions.

Of the patients with HS, 112 (79%) were female, 
whereas 75 (52%) of the control patients were female. 
The mean ± SD age varied from 44 ± 13.5 years in the 
HS group to 55 ± 16.9 years in the control cohort. The 
mean ± SD BMI in the HS group was 31.9 ± 7.3 kg/m2, and 
27.4 ± 5.9 kg/m2 in the control group. According to the 
HADS definitions, the proportion of patients with symp-
toms of depression was 13/94 (14%) in the HS group 
and 9/144 (6%) in the control group (Table I). Clinical 
characteristics of patients with HS are also shown in 
Table I. The most frequently affected body region was 
the groin, which was affected in 118/138 (86%) patients. 

Patients with HS had a significantly lower mean ± SD 
BI-QoL than patients with other skin diseases (controls): 
HS mean BI-QoL –0.87 ± 0.98 and control mean BI-QoL 
0.01 ± 1.11, p < 0.001. The difference was particularly 
pronounced in domains regarding sexuality. In both item 
11 “feelings of acceptability as sexual partner”, and item 
12 “enjoyment of sex life”, patients with HS had highly 
significantly lower BI-QoL than controls: median HS BI-
QoL (IQR) of –2 (–3;0) compared with median control 
BI-QoL of 0 (–1;0), both p < 0.001 (Table II). 

The multivariate analysis revealed that significant 
predictors of BI-QoL were age, sex, BMI, HS, and 
symptoms of depression. Anxiety, marital status and 
educational level were insignificant and excluded, as 
they did not significantly improve the model (model 1, 
Table III). There was no substantial risk of multicolli-
nearity (mean VIF 1.16 and tolerance > 0.74). Symptoms 
of depression and anxiety were, however, significantly 
correlated with each other: Pearson coefficient 0.41 (95% 
CI 0.24–0.54), p < 0.001. 

1https://doi.org/10.2340/00015555-3464

https://doi.org/10.2340/00015555-3464
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Table I. Study population

Characteristics

Patients 
with HS 
(n  =  141)

Patients 
with other 
dermatological 
conditions 
(n  =  144)

Sex, n (%)
  Males 29 (21) 69 (48)
  Females 112 (79) 75 (52)
Age, years, mean ± SD 44 ± 13.5 55 ± 16.9

BMI, kg/m2, mean ± SD 31.9 ± 7.3 27.4 ± 5.9

Smoking status (n = 283), n (%)
  Smokers 64 (46) 36 (25)
  Non-smokers 29 (21) 60 (42)
  Former smokers 47 (34) 47 (33)
Marital status (n = 280), n (%)
  Not a relationship 53 (38) 28 (20)
  In a relationship or married 84 (60) 106 (75)
  Other 2 (1) 7 (5)
Highest obtained education level (n = 283), n (%)
  Minimum 9 years of education 46 (33) 41 (28)
  Minimum 13 years of education 93 (67) 103 (72)
Symptoms of depression (n = 238), n (%)
  Present 13 (14) 9 (6)
  Not present 81 (86) 135 (94)
Symptoms of anxiety (n = 238), n (%)
  Present 33 (35) 17 (12)
  Not present 61 (65) 127 (88)
Affected body regions with HS (n = 138), n (%) N/A
  Axillae 77 (56) –
  Inter-/inframammary region 47 (34) –
  Buttocks 79 (57) –
  Groin 118 (86) –
  Pubic 80 (58) –
  Genital 88 (64) –
  Perirectal 52 (38) –
  Other 42 (30) –
Body regions with HS (n = 138), n, mean ± SD 4.2 ± 1.8 N/A
Age of disease onset, years, median (IQR) 18 (14–25) N/A
Flares during the past 6 months (n = 138), n (%) N/A
  1–2 flares 12 (9) –
  ≥ 3 flares 126 (91) –

Percentages are reported as valid percentages. 
HS: hidradenitis suppurativa; SD: standard deviation; N/A: not applicable; SD: 
standard deviation; IQR: interquartile range.

Table II. Body Image Quality of Life Inventory items and their corresponding scores in patients with hidradenitis suppurativa (HS) and 
controls with other dermatological conditions

Body Image Quality of Life Inventory items
HS patients
Median (IQR), n

Controls 
Median (IQR), n p-values

1. My basic feelings about myself-feelings of personal adequacy and self-worth –1 (–2;0), 141 0 (–1;1), 141 < 0.001**
2. My feelings about my adequacy as a man or woman-feelings of masculinity or femininity –1 (–2;0), 139 0 (–1;1), 141 < 0.001**
3. My interactions with people of my own sex   0 (–1;0), 139 0 (0;0), 139 < 0.001**
4. My interactions with people of the other sex –1 (–2;0), 140 0 (–1;1), 139 < 0.001**
5. My experiences when I meet new people   0 (–2;0), 141 0 (–1;0.5), 141 0.010*
6. My experiences at work or school –1 (–2;0), 131 0 (–1;0), 129 < 0.001**
7. My relationships with friends   0 (–1;0), 141 0 (–0.5;1), 141 < 0.001**
8. My relationships with family   0 (–1;0), 140 0 (0;1), 141 < 0.001**
9. My day-to-day emotions –1 (–2;0), 139 0 (–1;0), 140 < 0.001**

10. My satisfaction of my life in general –1 (–2;0), 140 0 (–1;1), 143 < 0.001**
11. My feelings of acceptability as a sexual partner –2 (–3;0), 136 0 (–1;0.25), 138 < 0.001**
12. My enjoyment of my sex life –2 (–3;0), 135 0 (–1;0), 138 < 0.001**
13. My ability to control what I eat and how much I eat   0 (–1;0), 140 0 (–1;0), 144 < 0.001**
14. My ability to control my weight –1 (–2;0), 139 0 (–1;0), 144 < 0.001**
15. My activities for physical exercise –1 (–2;0), 138 0 (–1;1), 141 < 0.001**
16. My willingness to do things that might call attention to my appearance –1 (–2;0), 136 0 (–1;0), 141 < 0.001**
17. My daily ”grooming” activities (i.e. getting dressed and physically ready for the day) –1 (–1;0), 137 0 (–1;0), 142 < 0.001**
18. How confident I feel in my everyday life –1 (–2;0), 136 0 (–1;1), 142 < 0.001**
19. How happy I feel in my everyday life –1 (–2;0), 137 0 (–1;2), 141 < 0.001**

*Significant (p = 0.01). **Highly significant (p < 0.001). All p-values are significant after Holm-Bonferroni correction.
IQR: interquartile range.

Table III. Multiple regressions on predictors for Body Image Quality 
of Life scores

Predictor b (95% CI) SE B p-value

Model 1 – Multiple regression
  Constant   0.61 (–0.31; 1.54) 0.47 0.193
  Female sex –0.42 (–0.71; –0.13) 0.15 0.005*
  BMI –0.03 (–0.05; –0.01) 0.01 0.006*
  Age   0.02 (0.01; 0.02) < 0.01 < 0.001**
  HS –0.40 (–0.70; –0.09) 0.16 0.012*
  Symptoms of depression –0.67 (–1.14; –0.21) 0.24 0.005*
Model 2 – Modified multiple regression
  Constant   1.33 (0.22; 2.43) 0.56 0.019*
  Female sex –0.47 (–0.76; –0.18) 0.15 0.002*
  BMI –0.05 (–0.08; –0.02) 0.01 < 0.001**
  Age   0.02 (0.01; 0.02) < 0.01 < 0.001**
  HS –1.40 (–2.30; –0.51) 0.46 0.002*
  Symptoms of depression –0.78 (–1.25; –0.31) 0.24 0.001*
  HS × BMI   0.04 (0.01; 0.07) 0.02 0.020*

Model 1: R2 = 0.30. Adjusted R2 = 0.28. Delta R2 for model 1 incl. HS and symptoms 
of depression = 0.023. p = 0.012. 
Model 2: R2=0.32. Adjusted R2 = 0.30. Delta R2 for model 2 incl. interaction 
term HS × BMI = 0.019. p = 0.021. 
B-values are presented with 95% confidence interval (95% CI). BMI: body mass 
index; HS: hidradenitis suppurativa; SE: standard error of b-values. 
*Significant (p < 0.05). **Highly significant (p < 0.001).
SE B: Standard error of B-value.
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The MMA investigated potential moderation effects 
by HS on the predictors; sex, age, BMI, and symptoms 
of depression. Forced entry order was determined by 
Pearson correlation coefficient of each interaction term 
and BI-QoL. The coefficients were: HS × BMI: –0.378, 
HS × sex: –0.376, HS × age: –0.297 and HS × symptoms 
of depression: –0.255. All correlations were signifi-
cant, p < 0.001. Significant moderation was evident 
for HS*BMI, which significantly improved the model 
(model 2, Table III). This model was the best fit to our 
data, R2=0.32. 

The interaction between HS and BMI is illustrated in 
Fig. 1. The figure shows the linear decrease in BI-QoL 
per increasing BMI point for patients with HS (red) and 
controls (blue), respectively. 

DISCUSSION 

Skin diseases are associated with impaired BI. This 
study compared BI-QoL in patients with HS and in those 
with other dermatological diseases, to assess the rela-
tive impact of HS. Patients with HS had a significantly 
impaired BI compared with patients with other skin 
diseases. Presence of HS had a significantly negative 
impact on BI-QoL with a coefficient of –1.40 (95% 
CI –2.30 to –0.51), p = 0.002, when adjusting for other 
factors (model 2, Table III). This is in accordance with 
the results of Schneider-Burrus et al., who, however, 
compared HS patients with healthy controls assessed by 
another BI-QoL measurement tool (the Frankfurt Body 
Concept Scale) (21). 

Items relating to sexuality (item 11–12) were the pre-
dominantly affected items in patients with HS. BI-QoL 
item 11 “acceptability as sexual partner”: Median HS 
patients (IQR): –2 (–3;0) and controls: 0 (–1;0), and item 
12 “enjoyment of sex life”, HS: –2 (–3;0) and controls: 

0 (–1;0) (Table II). Impaired sexual health in patients 
with HS has been documented previously by Janse et 
al., who found that impairment seems to be greater in 
females than in males. The authors hypothesized that 
both physical appearance and psychological factors play 
a role for sexual health (15). Our data suggest that BI is 
important for patients with HS and their perception of 
self-image in sexual contexts. This may be due partly 
to the clinical presentation in our cohort, in which the 
majority of the patients were affected in the groin, pubic, 
and genital areas (Table I). A previous study found that 
the anogenital localization of HS impairs quality of life 
substantially, while HS in exposed skin increases feeling 
of stigma (30). 

Younger females were relatively over-represented 
in the HS group. Consequently, the skewed age and 
sex distribution between the 2 groups may affect these 
results. Other skin diseases also negatively affect the 
self-perception of sexual attractiveness. A qualitative 
study of patients with psoriasis found that these patients 
report concerns about meeting people of the opposite 
sex and starting new sexual relations (18). Our results 
indicate that HS may affect sexual BI-QoL more nega-
tively than do other skin diseases. This finding supports 
the evidence provided by a European multicentre study, 
which found that sexual impairment is markedly present 
in patients with HS compared with other dermatological 
conditions. This study furthermore found that sexual 
impairment is strongly correlated with symptoms of 
depression (31). 

In our sample, age had a marginally positive impact 
on BI-QoL, age coefficient 0.02 (95 % CI 0.01–0.03); 
p < 0.001 (Table III). This finding is in accordance with 
previous findings in healthy women and patients with 
SLE, who also experience a positive body appreciation 
with increasing age (19, 27). It may be speculated that im-

Fig. 1. Mean Body Image Quality of Life (BiQoL) by 
body mass index (BMI) in patients with hidradenitis 
suppurativa and those with other dermatological diseases 
(controls). Moderation of BMI by hidradenitis suppurativa (HS): 
The impact of increase in BMI point on BiQoL in patients with 
HS and controls. Patients with HS at a certain BMI value has a 
negative BiQoL compared with controls with the same BMI value.
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proved coping and likelihood of established long-lasting 
sexual relationships may play a role in this context. 

The current study found that increasing BMI ne-
gatively influenced BI-QoL, consistent with previous 
findings (17). In addition, we also demonstrated a signi-
ficant interaction between BMI and HS, p = 0.020 (Fig. 
1). Of 2 patients with the same BMI, the patient with 
HS has the most negative BI-QoL compared with the 
control patient. Furthermore, the effect of the interac-
tion term HS × BMI 0.04 (95% CI 0.01 –0.07) illustrates 
that a patient with HS has a slightly less negative slope 
per increasing BMI point compared with a patient with 
another dermatological condition. Assuming a linear 
relationship, the 2 slopes do not intersect at BMI values 
< 70. However, outside of the mean ± SD BMI range of 
29.7 ± 7.0 kg/m2, conclusions about the effect of BMI 
on BI-QoL should be drawn with caution, due to few 
observations outside this range. 

In our sample, symptoms of anxiety and depression 
were correlated, with a Pearson correlation coefficient 
of 0.41. Thus, anxiety was excluded from our regression 
model, as it did not significantly improve the model. 

In our population, patients with HS had a mean ± SD 
BI-QoL of –0.87 ± 0.98. Comparing these results with 
previous studies of patients with SLE and those with 
HNC, patients with HS seem to have a more impaired 
BI-QoL. Both patients with SLE and patients with 
HNC (pre- and post-treatment) had positive mean ± SD 
BI-QoLs: SLE BI-QoL 0.8 ± 1.3, and HNC BI-QoL 
0.6–0.9 ± 1.13–1.21 (32, 19). In our study, the control 
group also had a lower mean BI-QoL than patients with 
SLE and HNC: Control mean ± SD BI-QoL 0.01 ± 1.11. 
Thus, our Danish dermatological population had a more 
negative BI-QoL than the populations in the aforementio-
ned studies from the USA, which may partly be explained 
by cultural differences (33). 

The current study investigated whether social factors, 
i.e. marital status and educational level, would have an 
impact on BI-QoL. Correlations between social factors 
and BI have been suggested previously (20). The current 
study found no significant associations between social 
factors and BI-QoL when adjusting for other predictors 
(age, sex, BMI, HS, and symptoms of depression) (Table 
SII1). 

Implications of negative BI include low self-esteem 
and impaired disease coping (19, 34, 35). It was found 
that patients with HS have a poor BI compared with those 
with other dermatological conditions. BI concerns can 
be addressed using cognitive behavioural therapy (CBT) 
(36). CBT is furthermore very effective in the treatment 
of depression and anxiety (37). As a considerable frac-
tion of HS patients exhibit symptoms of anxiety and 
depression, these patients might benefit from CBT to 
improve their BI as well as symptoms of psychiatric 
comorbidities. 

Strengths and limitations
The major strengths of our study are the usage of a vali-
dated measurement tool to examine BI-QoL, the sample 
size, and the investigation of social factors. However, 
the Danish BIQLI questionnaire is validated only for 
patients with infective endocarditis, which might influ-
ence the results. 

It may further be speculated that both HS and control 
patients in a hospital setting have more severe disease, 
thereby limiting the generalizability of our absolute 
findings. We would, however, argue that the balanced 
sampling reflects the relative impact of HS even outside 
a hospital setting. Non-responders were not registered. 
Though, the motivation for participation in surveys is 
probably the same for dermatological patients regardless 
of their diagnosis. Another limitation of our study is the 
study design based on questionnaire data. Thus, the data 
collection did not include clinical severity assessment of 
the study participants, which is worthy information to 
evaluate more accurately the BI-QoL within different 
dermatological disorders. 

Conclusions
BI-QoL is more impaired in patients with HS than in 
those with other dermatological conditions. The high 
BMI of many patients with HS is a potential confounder 
for BI-QoL, but after adjusting for HS’s moderation of 
BMI, patients with HS still have a worse BI-QoL than 
patients with other dermatological conditions. 
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