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ARTICLE INFO ABSTRACT

Background: Operation for hemorrhoidal disease is one of the most common operations performed globally.
However, we know little about the impact of the disease on health-related quality of life (HRQoL), or the impor-
tance of the observed clinical and anatomical changes.

Method: This was a single-center cross-sectional and cohort study. HRQoL was assessed using the Short Form 12
and 36 (SF12 and SF36), EuroQoL 5-dimensions 5-levels (EQ-5D), and a disease specific questionnaire; Short
Health Scale for Hemorrhoidal Disease (SHSyp). SF12 and EQ-5D scores in 257 patients with symptomatic hem-
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Heyr;Vorrhoids orrhoids referred to our proctologic outpatient clinic were compared to a Danish background population
Hemorrhoidal disease adjusting for age, gender, body mass index and educational status.

Quality of life Symptoms were assessed using the Hemorrhoidal Disease Symptom Score. The anatomical pathology was

graded using Goligher's classification. The associations between clinical characteristics and HRQoL were tested.
The impact of surgical treatment was assessed in 111 patients followed one year postoperatively.
Results: Patients reporting a high symptom load had lower SF12 physical health scores compared with the back-
ground population. The EQ-5D indexes indicated impaired HRQoL in men, women <50 years and patients with
higher education. Improvements in all three HRQoL measures were seen after surgery.
Symptom burden had a negative association with HRQoL measures, whereas the surgeon's grading of anatomical
pathology had no association.
Conclusion: Hemorrhoidal disease has a negative impact on HRQoL related to the degree of symptoms. Surgical
treatment improve the QoL. The surgeon's grading of anal pathology had no association with QoL.

© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Health-related quality of life

Twitter handle:

This study shows that with increasing symptom burden, quality of life
in patients with hemorrhoidal disease decreases to levels below the gen-
eral population average. The anatomical grading of the disease does not
reflect the disease burden experienced by the patients. Patient-reported
outcomes are necessary in the assessment of hemorrhoidal disease.

Introduction

Hemorrhoidal disease (HD) is the most common proctologic pathol-
ogy in adults. Estimates from Western European countries suggest
that 17 % of adults suffer from symptomatic hemorrhoids [1], and ap-
proximately 50 per 100,000 adults undergo an operation for HD each
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year [2-4]. Hemorrhoids are enlargement of the anal cushions
normally contributing to anal continence and located intra anally [5,6].
The term hemorrhoidal disease is used when the hemorrhoids cause
symptoms [7].

Health-related quality of life (HRQoL) is the impact of health on
quality of life and can be defined as “how well a person functions in
their life and his or her perceived wellbeing in physical, mental, and
social domains of health” [8,9].

As HD is a benign disease, the primary aim of its treatment is to
resolve symptoms and improve patient wellbeing. HRQoL measures are
frequently included as outcomes in clinical trials of HD treatments, and
the impact on HRQoL can be used to evaluate the cost-effectiveness of
an intervention [4]. However, we have limited knowledge on HRQoL in
patients with HD compared to the background population. This compar-
ison is important for an assessment of the burden of the disease, and the
result can be used to compare the burden of HD to other benign diseases,
and guide the use of health resources for its treatment.

2589-8450/© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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A few studies have been published but the results are inconsistent
[10-13]. The impact on HRQoL of clinical characteristics such as degree
of symptoms and anatomical grading of disease severity is scarcely
investigated.

The aim of this study was to compare HRQoL in patients with
hemorrhoidal disease with HRQoL in the general population. Secondly,
we investigated the impact of clinical characteristics and surgical
treatment on HRQoL.

Method

Patients. This was a cross-sectional (Cohort I) and longitudinal study
(Cohort II) carried out at the Department of Surgery at Holbaek Hospital
(Denmark). Patients referred to the proctologic outpatient clinic
for anorectal complaints were assessed for eligibility. All patients
(aged >16 years) diagnosed with HD were eligible for inclusion in
Cohort I. The HRQoL measured in Cohort I was compared with the
HRQoL in a background population and the impact of clinical anatomical
characteristics were also examined. To study the impact of surgical
treatment we used data from patients operated for HD (Cohort II).
Patients in Cohort I that received an operation could be included in
both cohorts. The operations used were on the surgeons discretion,
and could be either Minimal open Hemorrhoidectomy (ablative) [14],
LigaSure® Hemorrhoidectomy (ablative), or Transanal Hemorrhoidal
Dearterialization (non-ablative).

The attending surgeon in the outpatient clinic identified potential
participants. Hemorrhoidal disease was diagnosed based on patient his-
tory, clinical examination, and anoscopy. Sigmoidoscopy or colonoscopy
was performed according to Danish guidelines: For patients' >40 years,
endoscopy was mandatory, while in patients <40 years the decision to
perform endoscopy was left to the surgeon's discretion. We excluded
patients with acute HD (bleeding requiring admission, strangulated
internal hemorrhoids and thrombosed external hemorrhoids), and
patients with concomitant anal fistula or fissure, anal or rectal prolapse,
inflammatory bowel disease, or colorectal or anal cancer.

The study had no influence on patient treatment. Patients received a
letter informing them about the study, and they consented to partici-
pate by completing the questionnaires. The Regional Committee on
Health Research Ethics (SJ-430/S]J348) and The Danish Data Protection
Agency (REG-71-2013) approved the study. This paper adhere to the
STROBE guidelines.

Measurements. Health-related quality of life (HRQoL) was assessed
using the Optum™ Short Form 36 version 2® (SF36v2), EuroQoL 5-
dimensions 5-levels (EQ-5D-5L), and the Short Health Scale adapted
to hemorrhoidal disease (SHSyp) [15-17]. SF36v2 and EQ-5D-5L are
two of the most widely used generic HRQoL questionnaires. The
SF36v2 questionnaire consists of 36 questions (items) that are used to
calculate eight health domain scales: physical functioning (PF), role par-
ticipation with physical health problems (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role participation with
emotional health problems (RE), and mental health (MH). The health
domain scales can be evaluated separately or used to calculate the men-
tal and physical component summary measures (MCS and PCS). The
EQ-5D-5L questionnaire has five dimensions (mobility, self-care, daily
activities, pain/discomfort and anxiety/depression). The patients grade
their problems or impairments in each dimension on a five-level scale,
giving 55 (3125) possible health states. In addition, the patients report
their self-rated health on a 0-100 visual analogue scale (EQ-VAS). The
EQ-5D-5L health states were transformed to an index value (EQ-5D util-
ity index) using the Danish Time-Trade-Off (TTO) value set [18]. In both
the SF36v2 and EQ-5D-5L higher scores indicate better HRQoL. The
SHSyp is a disease-specific HRQoL instrument in patients with HD.
The questionnaire has four items measuring overall symptom load, in-
terference of symptoms with daily activities, disease-specific worries,
and general wellbeing. Each item is graded on a seven-point Likert

23

Surgery Open Science 12 (2023)

scale. Higher scores indicate a higher impact of HD on patients' daily
life and wellbeing.

Symptoms were assessed using the Hemorrhoidal Disease Symptom
Score (HDSS) [17]. HDSS measures the patient-reported frequency of
pain, itching, bleeding, soiling and prolapse. Each symptom is graded
0-4 (0 = never, 1 = less than once a month, 2 = less than once a
week, 3 = 1-6 days per week, 4 = every day-/-always) giving a total
score from 0 to 20.

The attending surgeon graded the anatomical pathology based on
patient history and clinical examination using Goligher's classification
[19]. The surgeon also reported his or her global assessment of pathol-
ogy on a seven-point Likert scale and registered data on symptom
duration and previous treatments for HD.

Procedure. All questionnaires were written in Danish and administered
on printed-paper. A letter describing the study was sent to all patients
referred to the proctologic outpatient clinic. The letter stated the sched-
uled meeting time and included the questionnaires used in the study.
The patients were asked to complete the questionnaires at home and
return them to the outpatient clinic. In the event of non-compliance pa-
tients were asked to complete the questionnaires when attending the
outpatient clinic. Patients operated for HD (Cohort II) completed the
same questionnaires at planned follow-up one year after surgery. Any
patient who did not want to attend the outpatient clinic at follow-up,
was contacted by us and asked to send the questionnaires by mail.

Background population. Danish population norms for the EQ-5D
utility index were published in 2009 [20]. Danish population norms
for the SF36v2 are not available. To establish a comparison group we
used data from the Danish Health Interview Survey 2017 (SUSY
2017), performed by the Danish National Institute of Public Health,
University of Southern Denmark [21]. The survey was performed
on a region-stratified, random sample of 25,000 Danish citizens
(216 years). The questionnaires used in the SUSY 2017 were sent by
electronic or paper mail and 14,022 citizens responded (response rate
56.1 %). The survey included the Optum™ Short Form 12 version 2®
(SF12v2) questionnaire. SF12v2 is a simplified version of the SF36v2
questionnaire with 12 items used to calculate the physical and mental
component measures.

Primary outcome. The primary outcome was the SF12v2 Physical Com-
ponent and Mental Component Summary (Cohort I) compared with the
background population (SUSY 2017). The SF12v2 scores of patients
with HD (Cohort I) were extracted from the SF36v2 questionnaire.

Secondary outcomes. The secondary outcomes were the EQ-5D utility
index (Cohort I) compared with the background population, the associ-
ations between clinical characteristics and HRQoL (Cohort I), and
changes in HRQoL measures one year after an operation for HD (Cohort
I1). The clinical characteristics assessed were duration of symptoms, pre-
vious operation for HD, patient-reported symptoms, grade of prolapse
(Goligher's classification), surgeon's global assessment of pathology,
and allocated treatment (conservative vs. operation). The impact of sur-
gical treatment was investigated comparing SHSyp, SF36v2, and EQ-5D-
5L scores before and one year after surgery.

Statistical analyses. Descriptive statistics described demographic data.
Continuous data were tested for normality, and parametric (t-test)
or non-parametric tests (Mann-Whitney U test (two samples) or
Wilcoxon signed rank test (one sample)) were used depending on the
distribution. Multiple linear regression analysis was performed to adjust
for the confounding variables age, sex, and body mass index (BMI).
When comparing with the general population we also adjusted for ed-
ucational status, excluding patients aged <30 years. We excluded miss-
ing data in all analyses. Significance level was 0.05 (two-sided).
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Statistical analyses were performed in IBM SPSS 24 (IBM Corp, Armonk,
New York, USA) and SAS 9.4 (SAS institute, Cary, North Carolina, USA).
SF36v2 scores were obtained using the QualityMetric™ scoring
software (5.1).

Sample size estimates were obtained from the SF36v2 User's Manual
[22]. According to this manual a difference of 2 points for the PCS and 3
points for the MCS are considered clinically relevant. To detect a
difference in PCS and MCS of 2 points with significance level of 5 %
and statistical power of 80 % required a sample size of 208-212 patients.

Results

Patients. From 15 January 2015 to 29 August 2017, 257 patients were
included in Cohort I for a comparison with the background population
(Fig. 1). In Cohort II, 123 patients operated for HD were included be-
tween 13 November 2013 and 24 August 2016. At one-year follow up,
HRQoL data were obtained in 111 patients (90 %). Table 1 presents
patient characteristics.

Comparison with background population. The SF12v2 Physical Com-
ponent Score was lower in patients with HD but after adjustment for
confounding variables (age, sex, BMI and educational status) no differ-
ence was found (Table 2). The Mental Component Score in patients
with HD was higher compared with the background population.
Patients reporting a high symptom load (HDSS >14) had lower SF12 v2
Physical Component Score compared with the background population
(Table 3). Measured with the EQ-5D utility index HRQoL was lower in
patients with HD compared with the background population and after
adjustment for sex, age and educational status it stayed lower in men,
women <50 years, and individuals with higher education (Table 4).

Impact of clinical and anatomical characteristics. The patient-
reported frequency of symptoms (HDSS) showed an association with
HRQoL (Table 5). The HDSS was associated with the EQ-5D utility
index, five of the eight health domain scales (BP, GH, VT, SF, and MH)
and both component summary measures (PCS and MCS) of the
SF36v2. The SHSyp was associated with all health domains scales, both
component summary measures and the EQ-5D utility index. No
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association was found between HRQoL measures and grade of prolapse
(Goligher's classification), surgeon's global assessment of pathology, or
allocated treatment (conservative vs. operation).

Impact of surgical treatment. Symptoms improved after surgery
(Table 1). The HDSS showed a mean improvement [CI95%] of —7.19
[—8.16 to —6.23] (p < 0.001). Four health domain scales and the mental
component summary score of the SF36v2 improved one year after sur-
gery (Fig. 2). The greatest improvement was seen in Bodily Pain (mean
difference [C195%]: 4.05 [2.05 to 6.05], p < 0.001). An improvement
above minimal important difference (MID) of the physical component
summary (MID: 2 points) was seen in 47 % of the patients and of the
MCS (MID: 3 points) in 32 % of the patients. The EQ-VAS showed a
mean improvement [CI95%] of 2.59 [—0.16 to 5.34] (p = 0.064), while
the EQ-5D utility index showed a mean improvement [CI95%] of 0.042
[0.012 to 0.072] (p = 0.006). The SHSyp had a mean improvement
[CI195%] of —7.86 [—8.91 to —6.81] (p < 0.001).

Discussion

In the present study we compared health-related quality of life
(HRQoL) in patients diagnosed with hemorrhoidal disease (HD) with
the background population using two widely used generic self-
reported questionnaires (SF12v2 and EQ-5D-5L). We found that HD
was associated with a decrease in HRQoL. Although HRQoL measured
by SF12v2 was not lower in patients with HD, the SF12v2 physical
health scores were below the population average in patients with a
high symptom burden. Moreover, the EQ-5D utility index was lower
in patients with HD compared with the background population, except
for women 250 years and patients without higher education. Improve-
ments in most HRQoL measures were seen when HD was surgically
treated.

Only a few studies have compared HRQoL in patients with HD with
healthy controls. In general our results are in agreement with reports
from other countries. In a Turkish study the bodily pain and vitality do-
main scores (Short Form 36) were lower in patients with hemorrhoids
compared with healthy controls [13]. No differences were found for
the physical and mental component summary measures. A national

ENROLLMENT AND FOLLOW-UP ANALYSIS
PERIOD b1 2015 2016 2017 2018
Excluded: N =489
Did not meet inclusion criteria: N =267
Non-responders or
Incomplete questionnaires: N=165
Surgeon did not take part in the study: N =31
Cognitive or language inabilities: N=26
Patients referred for 1\ Included and
COHORTI anal symptoms analyzed
N= 746 N =257
COHORTII Patients operetted for Iaduded Analyzed
hemorrhoids: _— N=123 E— N=111
N=182 l/ l
Excluded: N=59 Lost to follow-up: N=12
Did not meet inclusion criteria: N=4
Did not complete the questionnaires: N=40
Surgeon did not take part inthe study: N=14
Cognitive or language inabilities N=1

Fig. 1. Flow chart for inclusion of patients in Cohort I and Cohort II.
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Table 1
Patient characteristics:
Cohort | Control group Cohort II
(N = 257) (SUSY 2017) (N =123)
(N = 14,022)
Sex (M/F), N (%) 132 (51) /125 (49) 6417 (49) /7605 (51) 74 (60) /49 (40)
Age (years), mean (SD) 52.7 (15.6) 48.1 (19.3) 54.0 (14.1)
BMI (kg/m?), mean (SD) [Missing, N (%)] 26.8 (4.8)[17 (7)] 25.7(4.9)[1273 (9)] 26.6 (4.4) [0 (0)]
Educational status?, N (%) None 44 (17) 1634 (13) 17 (14)
Short (1-4 years) 163 (63) 7515 (48) 82 (67)
Long (>4 years) 23 (9) 1346 (9) 5(4)
Missing / <30 years old 10 (4) /17 (7) 1047 (9) /2480 (22) 13 (11)/6(5)
Goligher's classification, preoperatively N (%) Grade | 66 (26) - 1(1)
Grade Il 54 (21) - 5(4)
Grade IIl 64 (24) - 47 (38)
Grade IV 73 (28) - 70 (57)
Preoperative Postoperative (1 yr)

Hemorrhoidal Disease Symptom Score (0—20),
Mean (SD) [Missing, N (%)]

Short Health Scaleyp (4-28),

Mean (SD) [Missing, N (%)]

Treatment, N (%) Conservative

Operation:

Minimal Open Hemorrhoidectomy
LigaSure® Hemorrhoidectomy

Transanal Hemorrhoidal Dearterialization 35 (14)

105(43)[4(2)] - 121 (3.7)[1(1)] 46 (43)[12 (10)]

139(52)[6 (2)] - 155 (4.6) [7 (6)] 7.6 (4.1)[14 (11)]
157 (61) - 0(0)
100 (39) - 123 (100)
44 (17) 60 (49)
21(8) 0(0.0)
63 (51)

2 Level of higher education (Patients <30 years old were excluded). SUSY 2017 = Danish Health Interview Survey 2017.

health survey in South Korea reported an association between HD and
lower EQ-5D scores [12]. That study is limited by the fact that a self-
reported questionnaire set the diagnosis of HD. No association was
found when the analysis was restricted to patients with HD diagnosed
by a physician. Another study assessed HRQoL (using the Short Form
12) in patients attending the colorectal cancer-screening program in
Austria [11]. No difference in HRQoL was found between patients with
and without hemorrhoids. In contrast to our findings, the authors
could not demonstrate a negative impact of hemorrhoidal symptoms.
The Austrian patient population was, however, different from ours, as
we included patients referred to a proctologic clinic for anal complaints.
The majority of the patients included in the Austrian study (>90 %) had
low grade of disease (Grade I and II). Moreover, symptoms were
categorized as present or not present, while in the present study the
symptoms were assessed using a symptom score [17].

Interestingly, we did not find an association between HRQoL mea-
sures and the anatomical pathology graded by the surgeon (Goligher's
classification and global assessment of pathology) or allocated treat-
ment (conservative vs. operation). These findings emphasize the impor-
tance of including patient-reported outcome measures in the evaluation
of HD and are in line with previous findings, which showed that grade of
prolapse and symptoms are poorly correlated [23]. The Short Health

Scaleyp showed significant association with all domains of the SF36v2
and the EQ-5D utility index, supporting its validity as a simplified
HRQoL tool for patients with hemorrhoidal disease.

Interventions for HD are primarily aimed at treating symptoms and
improving HRQoL. We found that after surgery patient-reported symp-
toms improved largely and improvements in HRQoL measures were
also seen. The health domain scale bodily pain (level of pain and inter-
ference with normal activities) showed the greatest improvement. Sev-
eral clinical trials on treatments for HD have reported changes in SF-36
or SF-12 scores postoperatively, and improvement in bodily pain is a
consistent finding [24-28]. The changes found in the other health do-
main scales and the EQ-5D utility index were relatively small. Our re-
sults indicate that a disease-specific rather than a generic HRQoL
instrument better demonstrate changes in HRQoL. Surgeons and re-
searchers should be aware of this when choosing outcome measures
for clinical trials or clinical practice. A disease-specific HRQoL instru-
ment such as the SHSyp will most likely serve as a useful outcome
measure. Recently, other HRQoL measures intended for proctologic
diseases have also been presented [29,30].

The strength of the present study is that the patients were included
consecutively and examined by surgeons experienced in the treatment
of proctologic diseases. HRQoL was assessed by both a disease-specific

TABLE 2
Comparison of HRQoL (SF12v2) between patients with hemorrhoidal disease (Cohort I) and the general population (SUSY 2017).
Hemorrhoidal disease General population Calculated difference® [CI95%] p
(Cohort I) (SUSY 2017)
Mean [CI95%] Mean [CI95%]
UNADJUSTED N = 257 N = 12,217
Mental Component Summary 51.05 [49.71 to 52.40] 48.40 [48.20 to 48.59] 2.65[1.31 to 4.00] <0.001
Physical Component Summary 47.79 [46.53 to 49.04] 50.40 [50.22 to 50.58] —2.61[—3.87 to —1.36] <0.001
ADJUSTED FOR AGE, SEX AND BMI N = 238 N = 11,406
Mental Component Summary 2.16[0.81 to 3.51] 0.0017
Physical Component Summary —1.17[—2.37 t0 0.02] 0.054
ADJUSTED FOR AGE, SEX, BMI and EDUCATIONAL STATUS N = 230 N = 11,135
Mental Component Summary 2.01 [0.66 to 3.36] 0.0034
Physical Component Summary —1.14[—2.40t0 0.12] 0.076

HRQoL = Health-Related Quality of Life; SF12v2 = Short Form 12 version 2; SUSY 2017 = Danish Health Interview Survey 2017.

@ Negative difference indicates decreased HRQoL.
b Individuals < 30 years excluded.
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Table 3
HRQoL (SF12v2) related to the severity of symptoms (HDSS) in patients with hemor-
rhoidal disease (Cohort I) compared with a general population (SUSY 2017).

Calculated difference” [CI95%]  p

Mental Component Summary (SF12v2)

COHORT I HDSS 1-7 4.82 [2.10 to 7.54] 0.001
HDSS 8-11 1.14[—1.35t0 3.63] 0.6
HDSS 12-14 1.35[—1.09 to 4.21] 0.2
HDSS 15-20 1.21[—1.82 to 4.25] 0.4

SUSY 2017 Reference

Physical Component Summary (SF12v2)

COHORT I HDSS 1-7 —0.12 [—2.52 t0 2.29] 0.9
HDSS 8-11 0.17 [—2.03 to 2.37] 0.9
HDSS 12-14 —2.03[—4.37 t0 0.32] 0.09
HDSS 15-20 —4.37 [—7.05 to —1.69] 0.001

SuUSY 2017 reference

HRQoL = Health-Related Quality of Life; SF12v2 = Short Form 12 version 2; HDSS =
Hemorrhoidal Disease Symptom Score; SUSY 2017 = Danish Health Interview Survey
2017.

2 Patients in Cohort I divided in quartiles based on HDSS.

b Adjusted for age, sex, BMI and educational status excluding individuals <30 years.
Negative difference indicates decreased HRQoL.

HRQoL instrument (SHSyp) and two of the most widely used generic
questionnaires (SF36 and EQ-5D). Generic HRQoL instruments might
be less sensitive to changes in HRQoL caused by a specific condition.
However, generic HRQoL instruments enable comparison with healthy
subjects and the wide use of SF36 and EQ-5D allows comparison with
other studies. The limitations are our relatively high rate of non-
responders, even though we asked the patients twice to participate.
The rate of non-responders was even greater in the background popula-
tion sample (43.9 %). A selection bias might have caused the finding of a
higher Mental Component Summary in the patients with HD, because
the patients included were patients referred to a proctologic outpatient
clinic. Studies have shown that many patients with proctologic symp-
toms conceal their complaints and fail to seek medical advice [31]. A dif-
ference in characteristics may exist in patients that do and do not seek
medical advice for their complaints. We did not compare HRQoL after
surgery with for example conservative treatment in a randomized
design. However, our results indicate that when surgery reduce the
symptoms, HRQoL improves. The population in the present study
should reflect the population seen by most colorectal or general sur-
geons, but the results cannot necessarily be extrapolated to all patients
with hemorrhoids.

Surgery Open Science 12 (2023)
Conclusion

Hemorrhoidal disease has a negative impact on quality of life, which
is related to the degree of symptoms. Quality of life is improved after
surgical treatment.

The surgeon's grading of anal pathology had no association with
quality of life.
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Table 4
Comparison of HRQoL (EQ-5D utility index) between patients with hemorrhoidal disease (Cohort I) and a general population.
Hemorrhoidal disease General population® Calculated difference® [CI95%] p
(Cohort )
TOTAL N Mean (SD) N Mean (SD)
EQ-5D Utility Score (0-1) 250 0.793 (0.148) 15,700 0.887 (<0.001) —0.094 [—0.112 to —0.076] <0.001
MEN N Mean (SD) N Mean (SD)
Age < 50 years EQ-5D Utility Score (0-1) 42 0.780 (0.172) 1562 0.908 (0.134) —0.128 [—0.182 to —0.074] <0.001
Age 50-69 years EQ-5D Utility Score (0-1) 56 0.805 (0.109) 1012 0.883 (0.153) —0.078 [—0.119 to —0.037] <0.001
Age 2 70 years EQ-5D Utility Score (0-1) 30 0.777 (0.131) 667 0.847 (0.183) —0.070 [—0.121 to —0.019] 0.008
WOMEN N Mean (SD) N Mean (SD)
Age < 50 years EQ-5D Utility Score (0-1) 64 0.789 (0.180) 1702 0.881 (0.159) —0.092 [—0.138 to —0.046] <0.001
Age 50-69 years EQ-5D Utility Score (0-1) 42 0.804 (0.136) 1109 0.839 (0.177) —0.035 [—0.079 to 0.009] 0.11
Age 2 70 years EQ-5D Utility Score (0-1) 16 0.810 (0.127) 741 0.818 (0.198) —0.008 [—0.077 to 0.061] 0.81
HIGHER EDUCATION® N Mean (SD) N Mean (SD)
None EQ-5D Utility Score (0-1) 40 0.805 (0.129) 2879 0.842 (0.189) —0.037 [—0.079 to 0.005] 0.08
Short EQ-5D Utility Score (0-1) 161 0.792 (0.148) 6642 0.885 (0,150) —0.093 [—0.116 to 0.070] <0.001
Long EQ-5D Utility Score (0-1) 22 0.805 (0.147) 2858 0,912 (0,130) —0.107 [—0.172 to —0.042] 0.003

HRQoL = Health-Related Quality of Life; EQ-5D = EuroQoL 5-dimensions.

@ Serensen J, Davidsen M et al. Danish EQ-5D population norms. Scand J Public Health. 2009 Jul 17;37(5):467-74.

b Negative difference indicates decreased HRQoL.
¢ Length of higher education. Individuals <30 years excluded.
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Table 5
The impact of clinical characteristics on HRQoL measured by SF36 version 2 and Danish EQ-5D utility index (Time Trade Off).
Clinical characteristics Physical Role-Physical Bodily pain General health  Vitality Social Role-Emotional Mental health Mental Physical EQ-5D Utility
functioning functioning component component Index!
summary summary
Symptom duration (months) 0.06 0.34* —0.10 0.12 0.07 0.05 0.26 0.11 0.17 0.03 0.00
[—0.18 t0 0.30] [0.03 to 0.65] [-0.44t00.24] [—0.21t00.45] [—0.27t0041] [—0.23t0032] [—0.05t00.56] [—0.17t00.40] [—013t00.48] [—0.27t00.33] [—0.02t00.02]
Previous operation —1.08 —0.25 —3.47 —-1.73 —2.59 1.51 1.93 —0.01 1.18 —3.25 —0.004
(no or yes) [—4.12t01.96] [—4.07t03.56] [—7.39t00.44] [—5.59t02.12] [—6.65t01.46] [—1.94t04.97] [—1.70t05.57] [—3.45t03.42] [—257t04.92] [—6.99t00.50] [—0.01to0.01]
HDSS —0.18 —0.21 —0.81*** —0.40*" —0.44"" —-041*" —0.12 —0.32* —0.35" —0.38"" —0.88***
(0-20 points) [—0.40 to 0.04] [—0.50t00.07] [—1.09 [—0.68 [—0.74 [—0.66 [-0.39t0 0.14] [—0.57 [—0.62 [—0.65 [—1.31 to 0.45]
to — 0.53] to — 0.12] to — 0.15] to — 0.16] to — 0.07] to — 0.08] to — 0.11]
Symptom load —1.35"** —1.68""" —2.74""" —1.51*** -1.77*** —1.84"** —0.99** —1.62*** —-1.30""" —2.02*** —2.99***
(1-7 points) [-1.95 [—2.45 [—3.48 [—2.29 [-2.57 [—2.52 [-1.74 [-2.29 [—2.05 [-2.75 [—4.14
to — 0.75] to — 0.92] to — 2.00] to — 0.74] to — 0.97] to — 1.17] to — 0.25] to — 0.94] to — 0.56] to — 1.29] to — 1.84]
SHSHp —0.55*** —0.72*** —0.95*** —0.63*** —0.68"** —0.74*** —047*** —0.64*** —0.58"** —0.76*** —1.24***
(4-28 points) [-0.73 [—0.94 [-1.17 [—0.85 [—0.92 [—0.94 [—0.68 [—0.83 [-0.79 [—0.98 [-1.57
to — 0.37] to — 0.49] to — 0.73] to — 0.40] to — 0.44] to — 0.54] to — 0.25] to — 0.45] to — 0.36] to — 0.55] to — 0.91]
Goligher's Gradel 1.22 0.17 1.81 1.57 2.04 0.34 0.56 —0.03 —0.39 1.65 1.27
classification [-150t03.94] [—3.27t03.60] [—1.73t05.36] [—1.90t05.04] [—1.57t0o5.64] [—2.77t03.46] [—2.68t03.81] [—3.12t03.06] [—3.71t0293] [—1.69t04.98] [—4.04t06.59]
Grade —0.60 —2.92 —1.44 —1.16 —0.85 —1.22 —1.76 —0.34 —0.91 —2.64 —2.74
Il [—3.41t02.20] [—6.47t00.64] [—5.10t02.23] [—4.74t02.41] [—457t02.86] [—442t01.99] [—514t01.63] [—3.52t02.84] [—4.39t02.57] [—6.13t00.86] [—8.30t02.82]
Grade —1.54 —1.62 0.17 —1.21 0.07 —0.86 —1.53 —0.001 —0.62 —2.06 —4.30
11 [-423t01.15] [—5.03t01.79] [—3.34t03.69] [—4.64t02.23] [—3.50t03.65] [—3.95t02.23] [—4.75t01.69] [—3.06t03.06] [—3.9t02.66] [-535t01.24] [—9.53t00.92]
Grade  Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference reference
v
Surgeon's global assessment ~ —0.43 0.06 —0.06 —0.17 0.12 0.04 —0.04 0.56 0.62 —0.43 0.36
of pathology (1-7 points) [—1.20t0 0.35] 0.91 to 1.04] [-1.07t00.94] [—1.16t00.82] [—0.89t0o1.13] [—0.84t00.92] [—0.96t00.88] [—0.31to1.42] [—031to1.55] [—1.39t00.52] [—1.09to 1.80]
Operative treatment —0.22 —0.06 —0.42 —1.78 —1.49 0.18 0.43 0.39 0.65 —0.91 —0.269
(no or yes) [-225t01.81] [—2.63t02.51] [—3.07t02.22] [—435t00.80] [—417t01.19] [—2.14t0249] [—2.00t02.85] [—1.90t02.68] [—1.82t03.12] [—3.42t01.60] [—4.25t03.71]

Calculated impact [CI 95 %] per unit increase in linear regression model adjusting for sex, age and body mass index. *p < 0.05 **p < 0.01 ***p < 0.001. 'EQ-5D utility index was multiplied by 100.
HRQoL = Health-Related Quality of Life; HDSS = Hemorrhoidal Disease Symptom Score; Symptom load = Overall symptom load on 7-point Likert scale; SHSyp = Short Health Scale adapted for hemorrhoidal disease.
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Fig. 2. The impact of surgery on HRQoL. Mean difference [CI95%] in Short Form 36 version 2 scores preoperatively and one year after surgery. A positive difference indicates improvement of HRQoL.
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