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What’s already known about this topic? 
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• Nearly half of patients with hidradenitis suppurativa report dissatisfaction with treatments. 

 

What does this study add? 

• Satisfaction with treatment is increased by receiving care from a dermatologist and treatment with 

biologics  

Satisfaction with treatment is decreased by accumulation of comorbid conditions including 

depression, as well as higher flare frequency.  
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Summary 

Background: Nearly half of patients with hidradenitis suppurativa report dissatisfaction with treatment. 

However, factors related to treatment satisfaction have not been explored.  

Objectives: The purpose of this study was to measure association between treatment satisfaction and 

clinical and treatment-related characteristics among patients with HS. 

Methods: Treatment satisfaction was evaluated utilizing data from a cross-sectional global survey of HS 

patients recruited from 27 institutions, mainly HS referral centers, in 14 different countries from October 

2017 through July 2018. Primary outcome was patients’ self-reported overall satisfaction with their 

current treatments for HS, rated on a 5-point scale from “very dissatisfied” to “very satisfied”. 

Results: The final analysis cohort comprised 1,418 HS patients, most of whom were European (55%, 

780/1418) or North American (38%, 542/1418), and female (85%, 1210/1418). Overall, 45% (640/1418) 

of participants were either dissatisfied or very dissatisfied with their current medical treatment. In 

adjusted analysis, patients primarily treated by a dermatologist for HS had 1.99 (95% CI 1.62-2.44; 

p<.001) times the odds of being satisfied with current treatment than participants not primarily treated by 

a dermatologist. Treatment with biologics was associated with higher satisfaction (OR 2.36; 95% CI 1.74-

3.19; p<.001) relative to treatment with non-biologic systemic medications. Factors associated with lower 

treatment satisfaction included smoking (OR 0.78, 95% CI 0.62-0.99; active vs. never), depression (OR 

0.69, 95% CI 0.54-0.87), increasing number of comorbidities (OR 0.88 per comorbidity; 95% CI 0.81-

0.96), and increasing flare frequency.  

Conclusions: There are several factors which appear to influence satisfaction with treatment among HS 

patients, including treatment by a dermatologist, treatment with a biologic medication, and accumulation 

of comorbid conditions, including depression, and flare frequency. Awareness of these factors may 

support partnered decision making with the goal of improving treatment outcomes.  
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Introduction 

The objective of the Global Survey Of Impact and Healthcare Needs (Global VOICE) project was 

to evaluate unmet needs in HS from the perspective of patients with the goal of supporting awareness 

initiatives in public and medical sectors, multidisciplinary approaches to care, advances in treatment, 

development of the research agenda, as well advocacy and philanthropy efforts. In the primary analysis, 

HS patients described a mean delay in diagnosis of 10 years.1 Patients experienced flare daily, weekly, or 

monthly in 23%, 30%, and 31%, respectively.1 Approximately 60% rated recent HS-related pain as 

moderate or higher, while nearly 5% described recent pain to be worst possible.1 Patients reported 

frequent visits to the emergency department and hospital for their symptoms.1 An extreme impact on life 

was reported by over 40% of patients, and nearly 15% were disabled due to disease.1 Overall, nearly 50% 

of HS patients were dissatisfied with their medical treatments.1 

Treatment in HS remains the most fundamentally important gap in care for the disease state.1 To 

date, there is one regulatory approved treatment for moderate to severe HS, wherein about half of patients 

are expected to have an approximate 50% improvement from baseline in count of inflammatory nodules 

and abscesses.2 Information from HS patients on factors influencing satisfaction with treatment may 

support patient centered strategies to optimize outcomes. The purpose of this study was to measure the 

association between treatment satisfaction and clinical and treatment-related characteristics among 

patients with HS.  

Materials and Methods 

Study Population and Eligibility Criteria 

We assessed treatment satisfaction utilizing data from a cross-sectional global survey of patients 

with HS. The questionnaire was administered to 27 institutions, mainly HS referral centers, in 14 different 

countries from October 2017 through July 2018. Participants were provided with a separate web link to 

the survey depending on their language. Patients were eligible for inclusion in the analysis if they self-
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reported being diagnosed with HS by a licensed healthcare provider, and if they were not missing data for 

the study outcome or covariates. 

Data Collection 

The questionnaire was comprised of 50 questions related to patient demographics, perspectives 

on diagnosis and care, pain and symptoms, life impact, comorbid conditions, and treatment. The primary 

outcome was patients’ self-reported overall satisfaction with their current treatments for HS, rated on a 5-

point scale from “very dissatisfied” (1) to “very satisfied” (5). Associations between treatment satisfaction 

and the following predictor variables were explored: BMI, tobacco use (current, former, never), primary 

management of HS by a dermatologist (yes/no), depression, anxiety, number of comorbidities, treatment 

type, and flare frequency. BMI was calculated from self-reported height and weight and categorized as 

underweight/normal weight (<25.0), overweight (25.0-29.99), obese class 1 (30.0-34.99), obese class 2 

(35.0-39.99), and obese class 3 (> 40.0). Participants reported whether they had been diagnosed with any 

of the following comorbidities: acne; excessive use or addition to alcohol, other substances, or 

medications; anxiety; spondyloarthritis; coronary artery disease; Crohn’s disease; depression; diabetes 

mellitus (Type 2, adult onset); hypertension; infertility; myocardial infarction; polycystic ovarian 

syndrome; pyoderma gangrenosum; raised cholesterol; sexual dysfunction; ulcerative colitis. When 

analyzing relationships with treatment satisfaction, anxiety and depression were treated as separate binary 

variables, and the remaining comorbidities were summarized in a continuous count variable. Current 

treatment type was classified as topical or injection only, non-biologic systemic, biologic, or no medical 

treatment. Non-biologic systemics included medications such as oral and IV antibiotics, oral anti-

androgens, oral retinoids, dapsone, oral corticosteroids, among others. Biologics included medications 

such as adalimumab, infliximab, etanercept, anakinra, ixecizumab, secukinumab, and ustekinumab. 

Topical or injection medications included topical antibiotics, topical and injectable corticosteroids, anti-

bacterial/ anti-septic washes, and similar treatments. Patients reporting use of medications concurrent in 

multiple treatment categories (e.g., biologic and non-biologic systemic, or non-biologic systemic and 



16 

 

topical) were grouped according to the following hierarchy: 1) biologic; 2) non-biologic systemic; 3) 

topical. Accordingly, treatment groups were mutually exclusive. 

Statistical Analysis 

Demographic and clinical characteristics are provided for the overall eligible sample using the 

median and IQR for quantitative variables, and using counts and percentages for categorical variables. 

The percentage of patients reporting each level of treatment satisfaction (ranging from “very dissatisfied” 

to “very satisfied”), was calculated for the overall sample and for subgroups according to the predictor 

variables described above. A partial proportional odds model (i.e. ordinal logistic regression) was used to 

assess the association between treatment satisfaction and each predictor variable while adjusting for all 

other covariates. The proportional odds assumption for a given covariate implies that the odds ratios 

based on different cut points for an ordinal outcome do not vary. The present analysis allowed for non-

proportional odds for the comparison of no treatment to the non-biologic systemic reference group due to 

a violation of this assumption.  

Results 

A total of 1,927 participants completed the survey. Among them, 99 participants were excluded 

from the analysis due to a response of “no” to the question, “Have you been diagnosed with hidradenitis 

suppurativa by a licensed health care provider?” There were 410 participants who were excluded with 

missing data for at least one variable of interest, which resulted in a final analysis population of 1,418.  

The demographic and clinical characteristics of eligible patients are described in Table 1. Most 

participants were from Europe (55%, 780/1418) or North America (38%, 542/1418), and were female 

(85%, 1210/1418). A majority of participants were either being treated with a non-biologic systemic 

medication (42%, 519/1418) or receiving no medical treatment at all (32%, 451/1418). Fewer participants 

reported being treated with a biologic (14%, 195/1418) or topical/injectable medication only (13%, 

181/1418). In 62% of cases, participants had at least 1 comorbidity, including depression (36%, 

511/1418) and anxiety (37%, 518/1418).   
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Table 2 describes treatment satisfaction stratified by patient characteristics. Overall, 45% 

(640/1418) of participants were either dissatisfied or very dissatisfied with their current medical 

treatment. In bivariable analysis, men were more likely to be satisfied or very satisfied with their 

treatment compared to women (38% vs. 28%, respectively). Among the 195 participants currently treated 

with a biologic, 51% (100/195) were satisfied or very satisfied with their treatment. Of those reporting no 

current medical treatment, 22% (98/451) were satisfied or very satisfied, and 51% (228/451) were 

dissatisfied or very dissatisfied. Participants whose HS was primarily managed by a dermatologist were 

more likely to be satisfied or very satisfied with their treatment (36%, 311/856), compared to participants 

who had a non-dermatologist as their main treating physician [19% (107/562) satisfied or very satisfied]. 

As few as 23% (119/511) of participants who were diagnosed with depression were either satisfied or 

very satisfied with their current HS treatment. Regarding smoking status, 26% (160/624) of active 

smokers, 31% (117/379) of former smokers, and 34% (141/415) of never smokers were satisfied or very 

satisfied with their current HS treatment.  

Adjusted results of the partial proportional odds regression model for treatment satisfaction are 

provided in Table 3. In adjusted analysis, participants primarily treated by a dermatologist for HS had 

1.99 (95% CI 1.62-2.44; p<.001) times the odds of being more satisfied with their current treatment than 

participants not primarily treated by a dermatologist. Treatment with biologics was associated with higher 

satisfaction (OR 2.36; 95% CI 1.74-3.19; p<.001) relative to treatment with non-biologic systemic 

medications. Tobacco smoking (OR 0.78, 95% CI 0.62-0.99; active vs. never), depression (OR 0.69, 95% 

CI 0.54-0.87), increasing number of comorbidities (OR 0.88 per comorbidity; 95% CI 0.81-0.96), and 

increasing flare frequency were associated with lower satisfaction.  

Discussion 

In this Global VOICE analysis, a high proportion of HS patients described dissatisfaction with 

treatment. The greatest likelihood for satisfaction with treatment was when care for HS was primarily 

provided by a dermatologist and when treatment was with a biologic medication. Lower likelihood of 
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treatment satisfaction was observed among active tobacco smokers, those with increasing number of 

comorbidities, and those with depression. Increasing flare frequency was also associated with lower 

degrees of treatment satisfaction. Delay in diagnosis and BMI status were not significantly associated 

with satisfaction with treatment in adjusted analysis. 

Slightly more than half of participants in this study were primarily being managed by a 

dermatologist for their HS. This percentage is lower than we expected, given that patients were enrolled 

from HS referral centers largely in the US and Europe. In a separate analysis among over 40,000 HS 

patients in the US, only approximately 20% had an encounter with a dermatologist.3 Taken together, these 

results may imply low awareness around the role of dermatologists in the care of HS patients, as well as 

highlight the difficulty in accessing dermatologists. Indeed 37% of participants in the Global VOICE 

study previously reported that access to dermatologists was difficult.1 Improving awareness and access 

may be critical to improving outcomes for HS patients, as it has been previously showing that care by a 

dermatologist offers higher likelihood of treatment initiation and treatment escalation.4   

There was a low percentage of participants currently receiving a biologic medication. In a 

previous cohort study including over 25,000 HS patients in the US, less than 2% of patients had received 

a prescription for a tumor necrosis factor (TNF) inhibitor.5 While no treatment is considered to be 

uniformly effective, or without side effect, in HS, targeted therapies including TNF,2,6,7 and interleukin 

(IL)-17 inhibitors have shown the greatest efficacy among HS treatments with the additional secondary 

outcomes of reduced pain and flare frequency and improved quality of life.2,8,9 Patients in this analysis 

also had higher likelihood of treatment satisfaction with use of biologic therapy. Supporting satisfactory 

outcomes for HS patients will necessitate the collective effort of medical, industry, regulatory, payor and 

advocacy sectors engaged in the disease state to develop safe and highly efficacious treatments, to provide 

access to these treatments, to administer and monitor these medications, and importantly to earn the trust 

of patients, who are already have a few vulnerabilities related to having HS, in prescribing these 

medications.  
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 Tobacco smoking appears to be a risk factor for developing disease,10 and HS patients who smoke 

may have more severe disease.4,11,12 Active smokers in this analysis experienced a lower likelihood of 

treatment satisfaction. Lower treatment satisfaction may be related to more active disease in the context of 

tobacco smoking, or perhaps a mitigation of response to therapy among smokers. While the advantages of 

smoking cessation to disease activity or response to therapy in HS have not yet been established, there is 

clear benefit to overall health status with smoking cessation as well as reduction, both of which should be 

encouraged.   

 Hidradenitis suppurativa is associated with a high comorbidity burden,13,14 which includes 

depression.15 While directionality and putative mechanisms linking HS to comorbidities is yet to be 

established, it is possible that higher inflammatory disease burden in HS results in accumulation of 

comorbid conditions. As such, comorbidities may also reflect more severe disease and consequently 

lower likelihood of satisfaction with treatment. Comorbid conditions, including depression, also pose 

significant life impact for patients which may also influence perception of treatment satisfaction. 

Comorbidity screening and early management in HS may reduce mortality,16 improve quality of life, and 

improve treatment satisfaction. Dermatologists familiar with evidence-based comorbidity screening 

guidelines will be in the best position to support and advocate for comprehensive care strategies for HS 

patients.14 

It is likely that even patients with adequate response to treatments will experience flare related to 

the natural course of disease. However, high frequency of flares reflects poor disease control and results 

in symptoms of increased pain and drainage. Patients with flares also seek acute care in emergency 

departments and hospitals,1,17 which is not likely necessary for appropriate acute management. In the 

absence of remitting therapies, utilizing treatments which reduce flare frequency and duration,9 and 

improving urgent access to dermatologists for the most appropriate interventions may augment 

satisfaction with treatment. 



20 

 

There are several limitations in this study. We relied on self-reported data which could have 

resulted in inaccuracies. Participants with missing data were excluded from the study which limited the 

amount of data for analysis. The participants in our study were enrolled from HS referral clinics, and thus 

the sample may reflect the experiences of patients with more severe disease. We did not collect measures 

of HS severity. Accordingly, comparisons of satisfaction across treatment groups may be confounded by 

disease severity, which is related to treatment indication. However, the expected direction of this bias 

would be in favor of non-biologic systemics or topicals, which are indicated for less severe disease. The 

increased satisfaction among patients treated with biologics despite potentially worse disease severity thus 

provides stronger evidence for satisfaction with these treatments. We additionally attempted to account 

for confounding by disease severity by controlling for flare frequency in the ordinal logistic regression 

model. 

In conclusion,  number of factors appear to influence satisfaction with treatment among HS 

patients, including treatment by a dermatologist, treatment with a biologic medication, accumulation of 

comorbid conditions, including depression, and flare frequency. Awareness of these factors by physicians 

and patients may support joined decision making which may improve patients ‘outcomes.  
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Table 1. Descriptive statistics for patients with HS 

Characteristic Overall 

(N=1,418) 

Continent  

     Europe 780 (55) 

     North America 542 (38) 

     Asia 33 (2.3) 

     Australia 27 (1.9) 

     Africa 24 (1.7) 

     South America 12 (0.8) 

Age (yrs.), n (%) 
 

18-30 419 (30) 

31-40 463 (33) 

41-50 334 (24) 

51-60 164 (12) 

61 + 38 (2.7) 

Sex, n (%) 
 

Female 1210 (85) 

Male 208 (15) 

BMI category, n (%) 
 

Underweight/Normal weight (<25.0) 294 (21) 

Overweight (25.0-29.99) 334 (24) 

Obese 1 (30.0-34.99) 341 (24) 

Obese 2 (35.0-39.99) 205 (15) 

Obese 3 (> 40.0) 244 (17) 

Smoking status, n (%) 
 

Never smoker 415 (29) 

Active smoker 624 (44) 

Former smoker 379 (27) 

Treatment type  

Non-biologic systemic 519 (42) 

Biologic 195 (14) 

Topical or injection only 181 (13) 
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No current medical treatment 451 (32) 

Delay in Diagnosis (yrs.), Median (IQR) 8 (3, 15) 

Main physician for HS is a dermatologist, n (%) 
 

No 562 (40) 

Yes 856 (60) 

Depression, n (%) 
 

No 907 (64) 

Yes 511 (36) 

Anxiety, n (%) 
 

No 900 (64) 

Yes 518 (37) 

Comorbidity count 
 

Median (IQR) 1 (0, 2) 

Median [Min, Max] 1 [0, 7] 

0 (categorical) 540 (38) 

1 (categorical) 485 (34) 

2 (categorical) 248 (17) 

3 or more (categorical) 145 (10) 

Flare frequency, n (%) 
 

Every 6 months 89 (6.3) 

Every 3 months 135 (9.5) 

Monthly 437 (31) 

Weekly 424 (30) 

Daily 333 (24) 
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Table 2. Treatment satisfaction stratified by patient characteristics 

Subgroup Very 

Satisfied 

% 

Satisfied 

 

% 

Neutral 

 

% 

Dissatisfied 

 

% 

Very 

Dissatisfied 

% 

Overall 11 19 25 27 18 

Age (yrs.)      

18-30 (n=419) 6.9 18 23 30 22 

31-40 (n=463) 8.0 17 27 29 18 

41-50 (n=334) 16 20 24 25 14 

51-60 (n=164) 16 20 27 20 16 

61 + ( n=38) 16 21 32 21 11 

Sex      

Male (n=208) 14 24 30 20 12 

Female (n=1210) 10 18 25 28 19 

BMI category, n (%)      

Underweight/Normal 

weight [<25.0] (n=294) 

13 22 20 29 16 

Overweight [25.0-29.99] 

(n=334) 

13 18 28 26 15 

Obese 1 [30.0-34.99] 

(n=341) 

11 19 27 26 18 

Obese 2 [35.0-39.99] 

(n=205) 

9.8 16 27 27 20 

Obese 3 [> 40.0] (n=244) 6.6 17 25 28 23 

Smoking status      

Never smoker (n=415) 11 23 25 27 14 

Former smoker (n=379) 12 19 27 24 18 

Active smoker (n=624) 10 15 25 29 21 

Treatment type      

Non-biologic systemic 

(n=519) 

8.6 19 24 34 15 

Biologics (n=195) 17 34 22 17 9.7 

Topical or injection only 

(n=181) 

13 19 28 26 13 

No medical treatment 

(n=451) 

10 12 28 23 28 

Main physician for HS is 

a dermatologist 

     

Yes (n= 856) 13 23 25 27 12 

No (n=562) 7.8 11 26 28 27 

Depression diagnosis      

Yes (n=511) 8.2 15 21 30 26 

No (n=907) 12 21 28 26 14 

Anxiety diagnosis      

Yes (n=518) 7.3 15 22 35 21 

No (n=900) 13 21 27 23 16 
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Flare frequency      

Every 6 months (n=89) 30 26 22 12 9.0 

Every 3 months (n=135) 20 28 33 13 6.7 

Monthly (n=437) 11 25 26 26 12 

Weekly (n=424) 6.6 13 25 34 22 

Daily (n=333) 6.6 12 23 30 29 
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Table 3. Factors associated with treatment satisfaction among patients with HS 

Variable Adjusted ORa,b 

(95% CI) 

p-value 

Delay in diagnosis (per 1-yr.) 1.00 (0.99-1.01) 0.66 

Comorbidity count (per 1-unit increase) 0.88 (0.81-0.96) 0.006 

Age (yrs.)   

18-30 Ref. Ref. 

31-40 1.17 (0.91-1.50) 0.22 

41-50 1.84 (1.38-2.46) <0.001 

51-60 1.60 (1.11-2.31) 0.01 

61 + 1.57 (0.84-2.93) 0.16 

Sex, male vs. female (ref.) 1.22 (0.92-1.61) 0.17 

BMI category, n (%)   

Underweight/Normal weight Ref. Ref. 

Overweight 1.20 (0.90-1.59) 0.22 

Obese 1 1.11 (0.83-1.47) 0.48 

Obese 2 1.01 (0.72-1.40) 0.97 

Obese 3 1.10 (0.79-1.52) 0.55 

Smoking status   

Never smoker Ref. Ref. 

Former smoker 0.82 (0.63-1.07) 0.14 

Active smoker 0.78 (0.62-0.99) 0.04 

Treatment type   

Non-biologic systemic Ref. Ref. 

Biologics 2.36 (1.74-3.19) <0.001 

Topical or injection only 1.06 (0.78-1.44) 0.71 

Main physician for HS is a 

dermatologist, Yes vs. No (ref.) 

1.99 (1.62-2.44) <0.001 

Depression diagnosis, Yes vs. No (ref.) 0.69 (0.54-0.87) 0.002 

Anxiety diagnosis, Yes vs. No (ref.) 0.92 (0.73-1.17) 0.51 

Flare frequency   

Every 6 months Ref. Ref. 

Every 3 months 0.83 (0.51-1.35) 0.44 

Monthly 0.43 (0.28-0.66) <0.001 

Weekly 0.23(0.15-0.35) <0.001 

Daily 0.18 (0.11-0.28) <0.001 

OR for No medical treatment vs. non-

biologic systemic (ref)c 

  

   Y > 5 1.29 (0.87-1.93) .20 

   Y > 4 0.74 (0.55-1.00) .05 

   Y > 3 0.97 (0.75-1.26) .84 

   Y > 2 0.50 (0.37-0.67) <.001 

a – Adjusted odds ratios are based on a partial proportional odds model including terms for all of the 

covariates in the table above, as well terms allowing for nonproportional odds for the comparison of no 

medical treatment and non-biologic systemic (ref.) 

b – Odds ratio > 1 signifies higher odds of greater treatment satisfaction compared to the reference group 

c – Odds ratios are reported separately for each cutpoint of the treatment satisfaction outcome (Y=1=Very 

dissatisfied through Y=5=Very Satisfied) due to violation of the proportional odds assumption. 


