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Abstract
Background Hidradenitis suppurativa (HS) is a chronic, inflammatory skin condition which negatively impacts patients’ physical and mental 
wellbeing. The HS Quality of Life questionnaire (HiSQOL©) was developed to assess HS-specific changes in health-related quality of life 
(HRQoL), one of the six domains of the core outcome set, established by the HS Core Outcomes Set International Collaboration.
Objectives To evaluate the psychometric properties of HiSQOL total and domain scores and determine interpretation thresholds to guide 
score interpretation.
Methods Blinded, pooled data from two bimekizumab phase III trials (BE HEARD I & II) in adult patients with moderate-to-severe HS were 
used to conduct a confirmatory factor analysis (CFA) and to assess convergent validity [correlations with other patient-reported outcomes 
(PROs)], known-groups validity [grouping patients according to Hurley stage, International Hidradenitis Suppurativa Severity Score System 
(IHS4) and patient global impression of HS severity scale], reliability [Cronbach’s α and intraclass correlation coefficients (ICCs)] and respon-
siveness (sensitivity to change). Clinically meaningful within-patient improvement thresholds were estimated by anchor- and distribution-
based analyses. Symptom/impact severity thresholds were estimated by receiver operating characteristic curve analyses.
Results The CFA models supported the relevance of the three subscales and an underlying unidimensional concept, validating the total 
score derivation from all items. HiSQOL subscale and total scores showed good convergent and known-groups validity, with HiSQOL scores 
being consistently higher (worse HRQoL outcomes) for patients with higher disease severity. HiSQOL demonstrated good internal consis-
tency (Cronbach’s α ≥ 0.81 for all scores) and test–retest reliability (ICC 0.73–0.83 across HiSQOL scores). Correlation coefficients between 
changes in HiSQOL scores and changes in other PRO scores were all positive and statistically significant (P -values < 0.001), with most 
exceeding 0.30, demonstrating acceptable responsiveness. Clinically meaningful within-patient improvement thresholds were estimated as: 
20–21-point decrease for HiSQOL total score (total possible range 0–68), 5–6-point decrease for symptoms (range 0–16), 4–5-point decrease 
for psychosocial (range 0–20) and 10–11-point decrease for activities–adaptations (range 0–32). Thresholds for different levels of symptom/
impact severity were derived.
Conclusions The HiSQOL subscale and total scores demonstrated robust psychometric properties, supporting the use of HiSQOL to inter-
pret trial results and inform treatment decisions.
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Graphical Abstract

What is already known about this topic?

• Hidradenitis suppurativa (HS) is a chronic, inflammatory disease that causes painful skin lesions, drainage and fatigue, impacting 
patients’ quality of life (QoL).

• While general health-related QoL questionnaires and pan-dermatology QoL instruments exist, these are limited in assessing specific 
aspects of HS, such as pain and drainage.

What does this study add?

• The Hidradenitis Suppurativa Quality of Life questionnaire (HiSQOL©) is valid, reliable and sensitive to change over time, making it a 
fit-for-purpose HS-specific QoL instrument.

Lay summary

Hidradenitis suppurativa (HS) is a long-term skin disease that causes painful lesions. HS affects people physically and psychologically. 
This can make it difficult to do activities of daily living, such as walking or getting dressed. Currently, there are few medications that 
people can take to treat HS. We want to understand how medications may help people with HS. To do this, we need to consider pa-
tients’ physical, emotional and social functioning. These outcomes can be measured using self-completed questionnaires. There has 
been a lack of HS-specific quality-of-life questionnaires. Thus, the patient-reported Hidradenitis Suppurativa Quality of Life questionnaire 
(HiSQOL©) was created. The HiSQOL asks patients with HS 17 questions to understand how they feel over a 1-week period. There were 
two phase III clinical trials studying patients with moderate-to-severe HS. Patients in these studies completed the HiSQOL.

We carried out a series of statistical analyses in this study. This confirmed the validity, reliability and robustness of the data obtained 
from the HiSQOL. This questionnaire assessed patients’ physical, emotional and social functioning. It was sensitive enough to reveal 
changes over time. It could distinguish between patient groups with different levels of HS severity. Clinicians need to determine whether 
an improvement in a patient’s HiSQOL score is meaningful to the patient. We established thresholds to help with this.

Overall, our findings suggest the HiSQOL could be a useful tool for informing treatment choices for people living with HS.
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Hidradenitis suppurativa (HS) is a chronic, relapsing and 
debilitating inflammatory skin disease characterized by 
painful skin lesions.1–3 Beyond high pain levels, patients 
experience difficult symptoms, including drainage, odour 
and fatigue.1–3 HS symptoms can impact daily activities and 
psychosocial aspects of patients’ lives.2–5

Changes in patients’ HS symptoms and physical, emo-
tional and social functioning are key factors in the holistic 
evaluation of treatment efficacy for moderate-to-severe HS.6 
A core outcome set of domains (i.e. an agreed minimum 
set of measurements in all clinical trials for HS) has been 
established by the Hidradenitis SuppuraTiva cORe outcomes 
set International Collaboration (HiSTORIC) using a Delphi 
process involving patients and healthcare providers.7 This 
set includes the concurrent measurement of five domains, 
including HS-specific health-related quality of life (HRQoL).7

While dermatology-specific HRQoL instruments exist [e.g. 
Dermatology Life Quality Index (DLQI) and Skindex], the items 
covered are broad-ranging and may not capture HS-specific 
features.8–10 Thus, the Hidradenitis Suppurativa Quality of 
Life questionnaire (HiSQOL©) was developed collaboratively 
with patient research partners, researchers with expertise in 
instrument development and clinicians with expertise in HS, 
to assess changes in HS-specific HRQoL in clinical trials.9,11

The psychometric properties of a new measure should 
be assessed in the relevant patient population to ensure it 
is fit-for-purpose.12–14 In addition, the derivation of severity 
thresholds and clinically meaningful within-patient thresh-
olds helps guide interpretation of absolute scores and 
changes in scores, respectively.12–14

Here, we assessed the psychometric properties of and 
derived interpretation thresholds for HiSQOL subscale and 
total scores, using data from two phase III trials (BE HEARD 
I & II) evaluating bimekizumab in moderate-to-severe HS.

Materials and methods

BE HEARD I & II

Psychometric analyses were conducted using blinded, pooled 
data from two phase III trials, BE HEARD I (NCT04242446) 
and II (NCT04242498).15,16 Patients with moderate-to-severe 
HS received (initial weeks 0–16/maintenance weeks 16–48) 
bimekizumab 320 mg every 2 weeks (Q2W)/Q2W, bime-
kizumab Q2W/every 4 weeks (Q4W), bimekizumab Q4W/
Q4W or placebo/bimekizumab Q2W. Further details are 
included in Methods S1 (see Supporting Information) and full 
inclusion/exclusion criteria have been previously published.17

HiSQOL

The HiSQOL is a 17-item, HS-specific questionnaire specif-
ically designed to assess HRQoL in patients with HS with a 

7-day recall period. Item scores range from 0 to 4 (Table S1; 
see Supporting Information).

Three subscales are derived as the sum of items pertain-
ing to the subscale: symptoms subscale (four items, score 
range 0–16), psychosocial subscale (five items, score range 
0–20) and activities–adaptations subscale (eight items, 
score range 0–32). Item scores are summed to create a 
total score (range 0–68). A higher score indicates a more 
severe impact on HRQoL.

Other assessments

Four single-item patient-global impression (PGI) scales, 
assessed at weeks 4 and 16, captured the PGI of HS 
severity (PGI-S-HS, additionally assessed at baseline), PGI 
of change in HS severity since starting study medication 
(PGI-C-HS), PGI of severity of skin pain (PGI-S-SP, addi-
tionally assessed at baseline) and PGI of change in severity 
of skin pain since starting study medication (PGI-C-SP). 
Further details are included in Methods S1. The DLQI, a 
10-item skin disease-specific patient-reported question-
naire to evaluate patients’ perceptions of how symptoms 
and treatment affect their HRQoL, was also assessed.

Clinician-rated assessments based on HS lesions included 
the International Hidradenitis Suppurativa Severity Score 
System (IHS4) and the HS Physician’s Global Assessment 
(PGA). Hurley stage categorization was used to stage the 
severity of the worst affected skin region at these same 
timepoints.18

Psychometric analyses

Psychometric analyses were conducted on the blinded 
HiSQOL analysis set (all randomized patients who had ≥ 
1 non-missing HiSQOL subscale score at any scheduled 
assessment visit).

A confirmatory factor analysis (CFA) was conducted for 
HiSQOL at baseline to confirm its structure. A bi-factor 
model (i.e. each item aligns with one of the three HiSQOL 
subscales and HiSQOL total score) for the HiSQOL was 
evaluated. A three-factor structure model (i.e. each item 
aligns with only one HiSQOL subscale) for the HiSQOL 
and a one-factor structure model (i.e. each item aligns 
only with HiSQOL total score) for the HiSQOL were also 
explored. For all CFA models, the following fit statistics 
were computed: comparative fit index (CFI), root mean 
square error of approximation (RMSEA) along with 90% 
confidence interval (CI) and standardized root mean 
squared residual (SRMR). The accepted criteria used to aid 
interpretation are presented in Table S2 (see Supporting 
Information).19–23

Convergent and known-groups validity analyses were 
conducted to assess the construct validity of the HiSQOL 
and establish how well it captured the underlying concept 

What are the clinical implications of the work?

• By focusing on HS-specific symptoms, activities–adaptations and psychosocial consequences that impact daily activities and well-
being, the HiSQOL©, with its interpretation thresholds, provides a clinically meaningful tool to capture a holistic view of the disease 
beyond the lesions for patients, treating physicians and patient organizations.
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it intended to measure. Regarding convergent validity, 
Pearson’s and Spearman’s rank correlation coefficients 
and corresponding P -values were calculated to assess the 
strength of associations between HiSQOL subscale and 
total scores vs. measures assessing similar (patient-re-
ported DLQI) and different (IHS4) concepts at baseline and 
week 16. Correlation strength between two variables was 
interpreted as weak/moderate/strong/very strong when 
the correlation coefficient was < 0.3/ ≥ 0.3 to < 0.7/ ≥ 0.7 
to < 0.9/ ≥ 0.9, respectively.24 The following hypotheses for 
the expected correlations were prespecified in the statis-
tical analysis plan: HiSQOL symptom subscale scores and 
the total score of the HiSQOL to be moderately or strongly 
correlated with the IHS4 score, with the psychosocial and 
activities–adaptations subscale scores of the HiSQOL hav-
ing relatively smaller correlations with the IHS4; and all 
HiSQOL subscale scores and the total score of the HiSQOL 
to be moderately or strongly correlated with the DLQI total 
score.

Known-groups validity was assessed by analysis of var-
iance (anova) comparing mean HiSQOL scores between 
groups of patients having different clinical status defined 
using Hurley stage, IHS4, PGI-S-HS and HS PGA at baseline 
and week 16.

Internal consistency reliability, showing the extent to 
which individual items within an instrument correlate 
with each other to form a multi-item scale, was evaluated 
using standardized Cronbach’s α at baseline and week 16. 
Standardized α coefficients ≥ 0.70 were regarded as indica-
tive of acceptable/good internal consistency.25

Test–retest reliability (i.e. repeatability) was evaluated 
using intraclass correlation coefficients (ICCs, using a two-
way mixed-effect anova model with week as a fixed effect), 
between baseline and week 4 and between weeks 32 and 
48, in stable patients (defined as those with no change in 
PGI-S-HS score over the respective time intervals). An ICC 
value > 0.70 was considered acceptable.19

Responsiveness (i.e. sensitivity to change over time) was 
evaluated by correlating changes from baseline to week 16 
in HiSQOL subscale and total scores with changes in PGI 
scales within that same time interval, using Spearman’s rank 
correlation coefficient. A threshold of 0.30 Spearman’s rank 
correlation was considered to demonstrate acceptable sen-
sitivity to change over time.26

Interpretation thresholds

Anchor- and distribution-based analyses were used to 
determine clinically meaningful within-patient improvement 
thresholds. In the anchor-based analysis, patients were 
classified into response groups according to PGI-S-HS 
and PGI-C-HS. PGI-C-HS was considered as a supportive 
anchor only as it requires a patient to recall their status 
from baseline, and thus is potentially subject to recall bias. 
Descriptive statistics were calculated for HiSQOL score 
change from baseline to week 16 within these groups. A 
two-category improvement for PGI-C-HS defined a patient 
as ‘much better’. Empirical cumulative distribution function 
(eCDF) and probability density function (using Kernel density 
estimation) curves of changes from baseline at week 16, 
in each HiSQOL subscale/total score, were plotted sepa-
rately for each response group within each selected anchor. 

In the distribution-based analysis, SEM and 0.5 SD were 
calculated using baseline data. Estimates from anchor- and 
distribution-based analyses were triangulated to determine 
a range of thresholds for clinically meaningful within-patient 
change. Greater weight was given to anchor-based vs. dis-
tribution-based estimates.

Additionally, thresholds for different severity levels were 
derived for each HiSQOL subscale/total score using PGI-
S-HS severity levels (none, mild, moderate, severe, very 
severe) as anchors. To determine the severity thresholds 
for a given target scale, a receiver operating characteristic 
(ROC) curve analysis was employed. The optimal thresh-
old for a given severity level was estimated as that which 
maximized the Youden Index, using data pooled across 
visits at baseline and weeks 4, 16, 32 and 48. The value 
for the area under the curve (AUC) of a ROC curve of 0.50 
indicates that the use of a given target scale is no bet-
ter at differentiating responder and nonresponder groups 
than random chance, whereas a value of ≥ 0.70 indicates 
a satisfactory level of accuracy in differentiating those 
groups.27

Results

Patient disposition and baseline characteristics

Baseline characteristics were collected from 1010 patients 
enrolled in BE HEARD I (N = 502) and II (N = 508). The mean 
(SD) age at baseline was 36.7 (12.2) years, with the larg-
est proportion of patients being women (56.6%) and White 
(76.3%). At baseline, 59.2% of patients had a body mass 
index of ≥ 30 kg m–2. Overall, patients had a mean (SD) 
HS disease duration of 8.0 (7.8) years. The proportions of 
patients with Hurley stage II and III were 55.6% and 44.4%, 
respectively (Table 1).28 At baseline, 997 of 1010 patients 
had nonmissing HiSQOL scores (1.3% missing). The mean 
(SD) HiSQOL total score was 25.2 (13.4). No significant 
floor or ceiling effects were noted at baseline (Table S3; 
see Supporting Information).

Confirmatory factor analysis

The bi-factor model showed better model fit than three-fac-
tor and one-factor structure models. CFI values were 0.91 
(meeting the criterion for acceptable model fit), 0.82 and 
0.76 for the bi-factor, three-factor and one-factor (unidi-
mensional) models, respectively (Table S2). SRMR resid-
ual values were 0.05 for the bi-factor model, 0.07 for the 
three-factor model and 0.08 for the one-factor (unidimen-
sional) model, all meeting the criterion for acceptable model 
fit. RMSEA values were higher than the acceptable criterion 
of 0.08 for all models [although the RMSEA value (0.084) 
for the bi-factor model was close to meeting the accepta-
bility criterion]. In the bi-factor model, all items had load-
ings > 0.40 with the general factor (representing the total 
score) while they had weak loadings with their respective 
group factor (representing their respective subscale). In the 
three-factor structure model, all items had adequate load-
ings (> 0.40) onto their hypothesized group factor. In the 
one-factor (unidimensional) structure model, all items had 
adequate loadings (> 0.40) onto the single factor, providing 
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support for a single factor based on total score, even though 
its model fit was suboptimal (Table S2).

Construct validity

At baseline, all correlations with the IHS4 and DLQI total 
score were positive and significant. A weak correlation 
(r < 0.30) was observed between IHS4 scores and all sub-
scale scores and total score. A moderate correlation was 
observed between HiSQOL symptoms subscale score and 
DLQI total score (r = 0.66), while a strong correlation was 
observed between DLQI and HiSQOL total scores, psycho-
social and activities–adaptations subscale scores (r > 0.70, 
Table S4; see Supporting Information). At week 16, the 
correlation between psychosocial subscale score and IHS4 
was weak (r = 0.28), while symptoms subscale score, activ-
ities–adaptations subscale score and total score were mod-
erate (r = 0.46, r = 0.37 and r = 0.42, respectively). A strong 
correlation was observed between DLQI total score and all 
HiSQOL subscale scores (r > 0.70, Table S4).

HiSQOL subscale and total scores showed known-groups 
validity based on Hurley stage and IHS4 (Figure 1). Mean 
HiSQOL scores were consistently higher (worse HRQoL 
outcomes) for patients with higher disease severity. Of 
note, at week 16, for the psychosocial subscale score, 
IHS4 was similar between mild and moderate, but differed 

between moderate and severe. All distributions of HiSQOL 
subscale and total scores significantly differed by known-
groups, as shown by the P -values from the Kruskal–Wallis 
test (P < 0.05, Figure 1). Similar results were observed using 
other patient-reported (PGI-HS) and clinician-rated (HS PGA) 
anchors (data not shown).

Reliability

Good internal consistency reliability was established for the 
HiSQOL. When assessed with standardized Cronbach’s α, 
at baseline, all subscale and total scores indicated a good 
internal consistency; this was also observed at week 16 
(Table 2).19,25

Test–retest reliability was also acceptable for all HiSQOL 
subscale scores and the total score. ICC values were 0.73–
0.78 between baseline and week 4 and 0.76–0.83 between 
weeks 32 and 48 (Table 2).19,25

Responsiveness

All correlation coefficients were positive (as expected) 
and statistically significant (P -values < 0.001). Most cor-
relations, except for PGI-C-HS and psychosocial subscale 
score and PGI-C-SP and psychosocial subscale from base-
line to week 16 (0.24 and 0.25, respectively), exceeded the 
threshold of 0.30 to demonstrate acceptable sensitivity. 
Correlation coefficients between changes in the PGI-S-HS 
from baseline to week 16 and changes in the symptoms 
subscale, activities–adaptations subscale and total scores 
all exceeded 0.50, indicating moderate-to-high responsive-
ness (Table 3).

Interpretation thresholds

Clinically meaningful within-patient change 
thresholds
Patients with a one- and two-level improvement on the 
PGI-S-HS from baseline to week 16 are shown in Table 4. 
The findings from the eCDF plots supported the use of 
estimates from the group with two levels of improvement 
on the PGI-S-HS as an anchor to derive clinically mean-
ingful within-patient change thresholds, due to the larger 
degree of separation between no change and two lev-
els of improvement, compared with no change and one 
level (Figure  2). PGI-C-HS, considered as a supportive 
anchor only as it requires a patient to recall their status 
from baseline, provided further evidence on the selection 
of the thresholds (Table S5, Figure S1; see Supporting 
Information).

Triangulation of various estimates from anchor-based 
and distribution-based approaches indicated that clinically 
meaningful within-patient improvement thresholds should 
be a 20–21-point decrease for HiSQOL total score. For 
HiSQOL subscale scores, the following clinically meaning-
ful within-patient improvement thresholds were identified: 
symptoms, 5–6-point decrease; psychosocial, 4–5-point 
decrease; activities–adaptations, 10–11-point decrease. 
Due to the small sample size of patients whose HS was 
worsening and a very small effect size, clinically meaningful 
within-patient change thresholds for worsening were not 
derived or recommended.

Table 1 Baseline demographic and disease characteristics of patients

Characteristic
HiSQOL analysis set 

(N = 1010)

Age (years), mean (SD) 36.7 (12.2)
Women, n (%) 572 (56.6)
Race, n (%)
 White 771 (76.3)
 Black or African American 106 (10.5)
 Asian 41 (4.1)
 Other or Mixeda 46 (4.6)
 Missing 46 (4.6)
Region, n (%)
 North America 385 (38.1)
 Western Europe 290 (28.7)
 Central and Eastern Europe 260 (25.7)
 Asia and Australia 75 (7.4)
Body mass index (kg m−2), n (%)
 < 25 156 (15.4)
 25 to < 30 253 (25.0)
 ≥ 30b 598 (59.2)
 Missing 3 (0.3)
Duration of disease (years), mean (SD) 8.0 (7.8)
Hurley stage, n (%)c
 I 0
 II 562 (55.6)
 III 448 (44.4)
HiSQOL baseline scores, mean (SD)
 Symptoms score (range 0–16) 7.9 (3.5)
 Psychosocial score (range 0–20) 5.3 (4.4)
 Activities–adaptations score (range 
0–32)

12.0 (7.2)

 Total score (range 0–68) 25.2 (13.4)

aIncludes American Indian or Alaska Native (n = 2, 0.2%), Native Hawaiian 
or other Pacific Islander (n = 2, 0.2%). bClassed as clinically obese.28 
cOnly patients with Hurley stage II and III were included at baseline, 
as per the BE HEARD I & II inclusion and exclusion criteria. HiSQOL, 
Hidradenitis Suppurativa Quality of Life questionnaire.
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Table 2 Internal consistency and test–retest reliability for HiSQOL subscale and total scores

Internal consistency reliability, 
standardized Cronbach’s αa Test–retest reliability, ICCb

HiSQOL subscale/total score
Baseline
(n = 997)

Week 16
(n = 908)

Baseline vs. Week 4
(n = 356)

Week 32 vs. Week 48
(n = 265)

HiSQOL symptoms score 0.81 0.84 0.73 0.77
HiSQOL psychosocial score 0.81 0.84 0.75 0.76
HiSQOL activities–adaptations score 0.86 0.90 0.73 0.79
HiSQOL total score 0.92 0.94 0.78 0.83

aStandardized α coefficients of ≥ 0.70 are indicative of acceptable or good internal consistency.25 bICC > 0.70 indicates acceptable test–retest reliabil-
ity.19 HiSQOL, Hidradenitis Suppurativa Quality of Life questionnaire; ICC, intraclass correlation coefficients.

Table 3 Correlation between changes in HiSQOL subscale and total scores and changes in external anchors at week 16 (responsiveness)

Spearman’s correlation,a,b r

External anchors

PGI-S-SP PGI-C-SP PGI-S-HS PGI-C-HS

n 896 898 895 898
HiSQOL symptoms score 0.63 0.43 0.63 0.43
HiSQOL psychosocial score 0.36 0.25c 0.41 0.24c

HiSQOL activities–adaptations score 0.52 0.35 0.54 0.35
HiSQOL total score 0.58 0.39 0.61 0.39

aP < 0.001 for all. bAll values show a moderate correlation (0.30 ≤ r < 0.70), except for those marked. cWeak correlation (r < 0.30). HiSQOL, Hidradenitis 
Suppurativa Quality of Life questionnaire; PGI-C-HS, patient global impression of change in hidradenitis suppurativa severity; PGI-C-SP, patient global 
impression of change in severity of skin pain; PGI-S-HS, patient-global impression of HS severity; PGI-S-SP, patient global impression of severity of 
skin pain.

Figure 1 HiSQOL subscale/total scores in HS severity groups as defined by Hurley stage and IHS4 severity at baseline (upper) and week 
16 (lower) (known-groups validity).aOnly patients with Hurley stage II and III were included at baseline, as per the BE HEARD I & II inclusion 
and exclusion criteria. bOnly one patient had an IHS4 score of mild at baseline. cOverall P -values estimated from the Kruskal–Wallis test. CI, 
confidence interval; HiSQOL, Hidradenitis Suppurativa Quality of Life questionnaire; HS, hidradenitis suppurativa; IHS4, International HS Severity 
Score System.
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Severity thresholds
Severity thresholds for total score and all subscales are 
shown in Table 5. AUC statistics were > 0.70. Detailed sta-
tistics, including the Youden Index and AUC, are shown in 
Table S6 (see Supporting Information).

Discussion

This psychometric analysis demonstrated robust properties 
of HiSQOL total and subscale scores, including convergent 
and known-groups validity, sensitivity to change and relia-
bility, in a substantial representative sample of patients with 
moderate-to-severe HS in BE HEARD I & II.

CFA models, with adequate loadings (> 0.40) onto their 
hypothesized group factor, even though model fit was sub-
optimal for the three- and one-factor models, supported 
the relevance of the three HiSQOL subscales. Bi-factor and 
one-factor models supported the relevance of an underlying 
unidimensional concept from all HiSQOL items, and thus 
a total score derived directly from HiSQOL items. These 
results are generally consistent with published findings from 
an observational study conducted in the USA and Denmark.11

The HiSQOL demonstrated construct validity, with all 
convergent correlations in the expected positive direction 
and strength, moderate-to-strong, at baseline and week 16 
for DLQI total score. At baseline, HiSQOL subscale scores 
and the total score were only weakly correlated with the 
IHS4, while hypothesized to be moderately-to-strongly cor-
related. At week 16, correlations were moderate, except for 

the psychosocial subscale, which was weak. The lower cor-
relations between the HiSQOL and IHS4 are likely to be due 
to the concepts captured by each measure being slightly 
different, in addition to the divergence between clinician- 
reported outcomes and patient-reported outcomes that has 
been reported in the literature across disease areas.29–32

Known-groups analyses generally yielded results as 
expected. Mean HiSQOL subscale and total scores in 
groups with more severe Hurley stage, PGI-S-HS, IHS4 and 
HS PGA were generally higher.

High internal consistency reliability was observed 
across subscale and total scores at baseline and week 16. 
Acceptable test–retest reliability was observed in all cases 
between baseline and weeks 4, 32 and 48. Additionally, cor-
relation analyses between changes from baseline to week 
16 in HiSQOL score against changes in PGI-S-HS indicated 
that HiSQOL subscale and total scores had sufficient sen-
sitivity to detect changes in measures assessing a similar 
construct.

From anchor-based and distribution-based analyses, the 
following ranges are recommended to represent clinically 
meaningful within-patient improvements: symptoms sub-
scale score, 5–6-point decrease; psychosocial subscale 
score, 4–5-point decrease; activities–adaptations subscale 
score, 10–11-point decrease; and total score, 20–21-point 
decrease. Thresholds were derived using a 2-point reduc-
tion on the 5-point PGI-S-HS (moving from a very severe 
to a moderate state, or from a severe to a mild state), to 
represent clinically meaningful improvements, as recom-
mended by the US Food and Drug Administration in the 

Table 4 Anchor-based clinically meaningful within-patient change threshold: observed changes from baseline at week 16 by PGI-S-HSa

Statistic

Improvement by

No change4 levels 3 levels 2 levels 1 level

CFB −4 −3 −2 −1 0
HiSQOL symptoms scoreb

 n – 32 143 336 288
 Mean (95% CIc) – −7.47

(−8.64 to −6.30)
−5.56

(−6.08 to −5.04)
−2.98

(−3.25 to −2.71)
−0.84

(−1.14 to −0.54)
 Median (IQR) – −7.00

(−10.50 to −5.00)
−6.00

(−8.00 to −4.00)
−3.00

(−4.00 to −1.00)
−1.00

(−3.00 to 1.00)
HiSQOL psychosocial scoreb

 n – 32 143 336 288
 Mean (95% CI) – −4.78

(−6.36 to −3.21)
−4.38

(−5.11 to −3.64)
−2.66

(−3.02 to −2.31)
−1.19

(−1.55 to −0.84)
 Median (IQR) – −4.00

(−8.50 to −1.00)
−4.00

(−7.00 to −1.00)
−2.00

(−4.50 to 0.00)
−1.00

(−2.00 to 0.00)
HiSQOL activities–adaptations scored

 n 2 32 143 336 288
 Mean (95% CI) −26.00

(−64.12 to 12.12)
−12.09

(−14.48 to −9.71)
−10.87

(−11.94 to −9.79)
−6.60

(−7.20 to −6.00)
−2.97

(−3.55 to −2.39)
 Median (IQR) −26.00

(−29.00 to −23.00)
−10.50

(−16.00 to −7.00)
−11.00

(−16.00 to −7.00)
−6.00

(−10.00 to −3.00)
−3.00

(−6.00 to 0.00)
HiSQOL total scored

 n 2 32 143 336 288
 Mean (95% CI) −48.00

(−162.36 to 66.36)
−24.34

(−28.51 to −20.18)
 −20.80

(−22.75 to −18.86)
−12.24

(−13.25 to −11.23)
−5.00

(−5.98 to −4.02)
 Median (IQR) −48.00

(−57.00 to −39.00)
−22.50

(−32.00 to −17.00)
−21.00

(−29.00 to −14.00)
−11.00

(−18.00 to −6.00)
−5.00

(−10.00 to 0.00)

aThe HiSQOL analysis set is defined as all randomized study participants from both studies who had ≥ 1 nonmissing subscale score of the HiSQOL at 
any scheduled assessment visit. bCategories with no more than two study participants were excluded from the table. cDue to the small sample size 
of some groups, some CIs are wide and may fall outside the range of plausible values. dCategories with no study participants were excluded from the 
table. CFB, change from baseline; CI, confidence interval; HiSQOL, Hidradenitis Suppurativa Quality of Life questionnaire; IQR, interquartile range of 
Q1–Q3; PGI-S-HS, patient-global impression of HS severity.
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(a)

(b)

Figure 2 Empirical cumulative distribution function curves of changes from baseline to week 16 on (a) HiSQOL symptoms score; (b) HiSQOL 
psychosocial score; (c) HiSQOL activities–adaptations score and (d) HiSQOL total score, by change in levels of PGI-S-HS response category (none, 
mild, moderate, severe, very severe).HiSQOL, Hidradenitis Suppurativa Quality of Life questionnaire; HS: hidradenitis suppurativa; PGI-S-HS, 
patient-global impression of HS severity.
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(c)

(d)

Figure 2 (Contnued )
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Patient-Focused Drug Development guidance documents. 
Using a 1-point reduction to derive the thresholds would 
rather lead to derivation of a minimally clinically important 
difference (MCID). Also referred to as minimal important 
difference, MCID was first introduced by Jaeschke et al. 
as ‘the smallest difference in score in the domain of inter-
est which patients perceive as beneficial and which would 
mandate, in the absence of troublesome side effects and 
excessive cost, a change in the patient’s management’.33 
In the present study, those thresholds are around half the 
clinically meaningful within-patient improvement thresholds 
and represent approximately 15% of the score range. The 
latter aligns with published estimates of the DLQI MCID, 
which varied from 3 to 5 on a 0–30-point scale, representing 
10–15% of the score range.34 Severity thresholds were also 
estimated with good discriminant power.

By focusing on symptoms, activities–adaptations 
and  psychosocial consequences that impact daily activities 
and wellbeing, the HiSQOL provides a clinically meaning-
ful and holistic view of the disease beyond the lesions to 
patients, treating physicians and patient organizations. The 
utility of the HiSQOL in different settings has been demon-
strated, as HiSTORIC recently released their recommenda-
tion of HiSQOL to assess patients’ HRQoL in routine clinical 
practice.35

There are some limitations. The use of data from phase 
III trial populations required to meet certain eligibility criteria 
skewed the sample to adult patients with moderate-to-se-
vere HS and may limit broader extrapolation, particularly 
to those with mild disease. Conversely, the multinational 
nature of BE HEARD and the use of HiSQOL translations is 
a strength because HiSQOL validation can be considered in 
different languages, although no cross-country comparisons 
were made. This study was not able to determine clinically 
meaningful within-patient worsening thresholds, due to 
small sample sizes. This was anticipated considering the 
context of the clinical trial, as most patients were treated 
with active treatment and were thus expected to improve. 
Future studies are needed to confirm the psychometric prop-
erties and thresholds in contexts other than clinical trials.

In conclusion, this was the first time the HiSQOL was 
prospectively used in a phase III development programme 
to capture the experience of patients with HS, presenting 
an opportunity to understand its psychometric properties 
and derive interpretation thresholds. Overall, results demon-
strated robust properties of HiSQOL subscale and total 
scores in a substantial, representative sample of patients 
with moderate-to-severe HS. These results provide clinically 
meaningful differences and score severity bands for the 
HiSQOL total and subscale scores, supporting interpretation 
of trial results and informing treatment decisions.
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None Mild Moderate Severe Very severe
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HiSQOL total score 0–4 5–14 15–21 22–23 24–68

HiSQOL, Hidradenitis Suppurativa Quality of Life questionnaire.
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