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Abstract

Aim Current questionnaires designed to evaluate the
burden of haemorrhoidal disease ignore symptoms such
as bleeding, pain and itching. A specific questionnaire is
needed to evaluate the global impact of anal disorders on
patients’ daily lives.

Method We developed a questionnaire (HEMO-FISS-
QoL) to assess the symptom burden of anal disorders
and administered it to 256 patients (mean age
46.2 years; men 60.4%) with haemorrhoidal disease
(67.2%), anal fissure (29.3%) or both (3.5%). Psychomet-
ric properties were evaluated by testing the acceptability,
construct validity and reliability of the questionnaire.
Principal components and multi-trait analyses were used
to identify dimensions and to assess construct validity.
Backward Cronbach alpha curves and a graded response
model were wused to reduce the number of
items and modalities. External validity was evaluated
against SF-12 and the DPsychological Global Well-
Being Index (PGWBI) using Spearman’s correlation

coefficient.

defined four
dimensions: physical disorders, psychology, defaecation

Results Principal component analysis

and sexuality. The number of questions was reduced from
38 to 23. The HEMO-FISS-QoL scores correlated well
with those of the SF-12 and PGWBI (P < 0.001). Cron-
bach’s coefficients (all > 0.7) reflected good internal reli-
ability of the different dimensions. The total score
increased with the severity of the anal disorders and with
their consequences (days off work and personal spending
related to the disease).

Conclusion The HEMO-FISS-QoL questionnaire reli-
ably evaluates the global impact of haemorrhoids and
anal fissures on patients’ daily lives. This simple tool
may prove useful for treatment evaluation in clinical tri-
als and daily practice.

Keywords Haemorrhoids, anal fissures, quality of life,
patient-related outcomes

What does this paper add to the literature?

This study validates the first tool developed to evaluate
the overall impact of haemorrhoidal disease and anal fis-
sures on patients’ quality of life. The HEMO-FISS-QoL
questionnaire should prove useful for research and rou-
tine clinical purposes.

Introduction

An anal fissure is an ulcer arising in the squamous
epithelium just distal to the mucocutaneous junction
[1]. Systematic screening showed anal fissures in 15% of
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259 women 2 months after delivery [2]. Anal fissures
usually manifest suddenly, with intense anal pain trig-
gered by defaccation, and may be accompanied by anal
bleeding and itching. Most patients recover sponta-
neously or after medical [3] or surgical treatment [4,5],
but relapses are frequent. Despite the frequency of anal
fissures, there are no severity rating scales. Pain can be
quantified with a visual analogue scale (VAS), but its
frequency and intensity are highly variable from one
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patient to another. Bleeding and itching are very diffi-
cult to evaluate. It would be useful to have means of
measuring the global impact of anal fissures on patients’
daily lives.

Haemorrhoidal disease is a common chronic disorder
[6]. Pregnant women are particularly at risk, with exter-
nal thrombosis being reported in 9% and 20% of
women during pregnancy and after delivery, respectively
[2]. Most cases of haemorrhoidal disease occur between
the ages of 45 and 65, but the entire population is at
risk [7]. In the United States, at least 50% of the popu-
lation will develop symptomatic haemorrhoids during
their lifetime [6]. In an Austrian prospective study, the
prevalence of haemorrhoids in the general adult popula-
tion was about 40% [7]. The main symptoms are bleed-
ing, swelling, itching, soiling and pain. Internal
haemorrhoids can give rise to prolapse and bleeding,
and external haemorrhoids to thrombosis. Goligher’s
classification is the only available clinical tool for evalu-
ating haemorrhoidal disease before treatment [8], but it
only assesses haemorrhoidal prolapse and not the sever-
ity of bleeding, pain, swelling or itching. Thus, existing
tools to guide the choice of treatment encompass only
part of the complexity of the pathology [9]. The global
consequences of haemorrhoidal disease are difficult to
assess, including its impact on patients’ daily lives [10].

As haemorrhoidal disease and anal fissures share simi-
lar symptoms, we have developed and validated a specific
questionnaire (HEMO-FISS-QoL) designed to evaluate

their impact on patients’ daily lives.

Method

Objective and study design

The study was performed according to French law: an
ethical committee was not required in the case of a
non-interventional study where nominative information
was not collected. Patients were orally informed of the
purpose of the interviews.

Our objective was to develop and validate a patient
self-completed questionnaire covering both haemor-
rhoids and anal fissures that would be sufficiently short
and simple for use in research and daily practice. The
questionnaire, named HEMO-FISS-QoL (HF-QoL),
was developed in collaboration with clinicians specializing
in the treatment of haemorrhoidal disease and anal fis-
sures (Groupe de Recherche en Proctologie de la Société
Nationale Frangaise de Colo-Proctologie, GRED).

The present paper focuses on the psychometric prop-
erties of a patient self-completed questionnaire covering
both haemorrhoids and anal fissures and designed to
evaluate their impact on patients’ daily lives. The

development of this questionnaire followed the steps
reported below.

A preliminary conceptual framework (CF) was devel-
oped using a systematic literature review along with an
initial list of questions derived from already existing
patient reported outcome aimed at identifying concepts
and domains of interest for patients suffering from
haemorrhoids and anal fissures.

Semi-structured patient interviews were conducted
on patients suffering from haemorrhoids and anal fis-
sures: after the first 5-10 interviews the remainder were
conducted by several researchers at a different site. Par-
ticipants’ responses were reported verbatim then anal-
ysed using qualitative content analyses to understand
how patients suffering from haemorrhoids and anal fis-
sures perceived the disease burden and its impact on
their daily lives; these responses allowed us to generate
items for the questionnaire.

The CF was updated following a meeting with clini-
cal experts from the GREP. This meeting was set up to
review and discuss the preliminary conceptual frame-
work and to capture the insights of clinical experts. The
clinical experts comprised a proctologist, a gastroen-
terologist and a surgeon, and they provided their feed-
back by describing their experiences and revising the
preliminary conceptual model.

Cognitive debriefing interviews with patients (7 = 5)
were organized to review and discuss the preliminary
version of the questionnaire in terms of acceptability,
comprehensiveness and consistent interpretation.

Based on the information thus collected, a list of 38
questions was compiled with the clinical experts. A cog-
nitive debriefing was conducted, and saturation was
assessed on administration to the first patients. All the
answers were expressed on a Lickert scale, ranging from
1 (‘never’) to 6 (‘always’). Patients unconcerned by the
question recorded a score of 7 (‘not applicable”).

The questionnaire was developed in French, then
translated into English using forward translation, recon-
ciliation, back translation and review and cognitive
debriefing in the English population of the interest.

The questionnaire was proposed to consecutive
patients consulting senior investigating proctologists for
haemorrhoids or anal fissures. The psychometric proper-
ties of the questionnaire were evaluated by testing its
acceptability, construct validity and reliability (see below).

All statistical analyses used SAS software version 9.4
(SAS Institute, Cary, North Carolina, USA).

Acceptability

The acceptability of the questionnaire was evaluated by

3

considering the proportion of missing values, ‘not
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applicable’ answers (score 7), and the floor and ceiling
effects for each question. The ‘not applicable’ modality
was evaluated by using multiple correspondence factor
analysis, comparing profiles of ‘concerned’ and ‘uncon-
cerned’ answers.

Construct validity

Assessment of the construct validity of the questionnaire
involved five main steps and a series of complementary
analyses.

First, an exploratory principal component analysis
(PCA) was conducted, using Varimax rotation to identify
the different dimensions of the questionnaire. Second,
the unidimensionality of each previously defined dimen-
sion was evaluated using backward Cronbach alpha
curves (BCAC). Third, a graded response model (GRM)
[11-13] was used to deal with item and modality redun-
dancies.

These methods were used to identify redundant
questions in a given dimension and to minimize the
number of answers to a given question, in order to
obtain the shortest possible questionnaire without los-
ing information.

Fourth, the convergent and divergent validity of the
retained items was evaluated by multi-trait analysis
(MTA) in order to confirm the internal validity of the
questionnaire. This method measures the relationship
between each item and its corresponding dimension, as
well as the other dimensions, in order to verify that each
item correlates strongly with its own dimension (Pearson
coefficient > 0.4) and weakly with the other dimensions.

External validity

External validity was assessed using SF-12 [14] and the
Psychological General Well-Being Index (PGWBI)
[15,16]. The PGWBI is aimed at measuring self-repre-
sentations of intrapersonal affective or emotional states
reflecting a sense of subjective well-being or distress.
SE-12, a shorter form of SF-36, was developed to study
the physical functional and mental aspects of patients
with chronic conditions.

Haemorrhoidal diseases and anal fissures become
chronic in the most severely affected patients with little
or no time between crises. As such, the impact of these
diseases is on both physical functioning and the emo-
tional aspect (pain, stress, social isolation, etc.) All these
dimensions are properly captured by PGWBI and SE-
12. We expected correlations between some HEMO-
FISS dimensions and the above generic scales. Then, as
HEMO-FISS is more specific, with dedicated questions,
we expected it to have more sensitivity.

Published algorithms were used to calculate the
dimensions of SF-12 and PGWBI. Spearman correlation
coefficients between SF-12 [14], PGWBI [15,16] and
HEMO-FISS were computed.

Reliability

Reliability was evaluated by calculating the Cronbach
alpha coefficients (CACs) for each dimension. Values
above 0.7 were considered to show good internal con-
sistency and reliability [17].

Scoring

The final version of the questionnaire is composed of 23
items and six modalities, distributed in four dimensions:
physical disorders (eleven items), psychology (seven items),
defaccation (three items) and sexuality (two items). The six
modalities are never (score 1), rarely (2), regularly (3), very
often (4), always (5) and not applicable (6). An end user
algorithm support is available as Appendix S1.

A score is calculated for each dimension, provided that
fewer than 50% of the items are missing (‘not applicable’
items are not considered to be missing data); if 50% or
more of the items in a given dimension are missing, a score
cannot be calculated and is considered to be missing.

When the score is calculable (fewer than 50% of the
items are missing), the score of each dimension is the
mean of the items. If missing data are present, specific
rules apply for the calculation of the score, as follows:

First rule: if items scored from 1 to 5 (i.e. from ‘never’

to ‘always’) are present in a dimension, the ‘not appli-

cable’ items as well as the missing data are replaced
with the mean score of the items completed by the
patient (in other words, the score of the dimension is

the mean of the items scored from 1 to 5).

Second rule: if zero items are scored from 1 to 5

(meaning that only ‘not applicable’ items or both

‘not applicable” and missing items are present in the

dimension), then the score of the dimension is

replaced with the mean score of the study population
for this dimension.

The score of each dimension for each patient ranges
from 0 to 100 after transformation, according to the
following formula:

transformed score

patient raw score — lowest possible score
highest possible score — lowest possible score
x 100.

The ‘highest possible score” of each dimension in the
formula is 5 (‘always’ for all items) and the ‘lowest
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possible score’ is 1 (‘never’ for all items). A high score
corresponds to a high symptom burden.

A total score is calculated if the scores of the four
dimensions are themselves calculable (the total score is
not calculated if the score for one dimension is miss-
ing). The total score is the mean of the scores of all
items (note that the total score is not the mean of the
four scores).

The scoring can be simplified in daily clinical practice
for a given patient. A score is calculated for each dimen-
sion provided that fewer than 50% of the items are
missing (‘not applicable’ answers are counted as not
missing). The score of each dimension is the mean of
the items scored from 1 to 5 (not taking into account
the ‘not applicable’ answers). The same rules are applied
for the computation of the total score which is calcu-
lated if the four dimensions are themselves calculable.

Results

Study population

A total of 256 patients were included in the study
(Table 1). Their mean (SD) age was 46.2 (13.9) years,
60.4% were men, and more than half were aged over
40 years. They consulted for haemorrhoidal disease in
67.2% of cases and for anal fissure in 29.3% of cases
(3.5% had both disorders). Prolapse was present in
79.0% of patients with haemorrhoidal disease (Grade I,
7.7%; 11, 37.1%; 111, 44.1%; IV, 11.2%), thrombosis in
24.9% (external and circular in 60.0% of cases) and anal
bleeding in 58.0%. It was the first consultation in most
cases (64.8%). The mean disease duration was 6.2 years.
Most patients were currently in crisis (74.9%). A treat-
ment was prescribed to 98.8% of patients.

Global pain and current pain were estimated with a
mean of 2.8 for both, on a VAS scale from 0 (no pain)
to 10 (unbearable pain): global pain and current pain
scores were significantly higher in patients with anal fis-
sure, either alone or associated with other anal symp-
toms (Table 2).

Acceptability

The HF-QoL questionnaire was well accepted, with
rates of missing values below 4% for all items, and no
floor or ceiling effect. As multiple correspondence factor
analysis showed no major association between the ‘not
applicable’ answer and the other modalities, it was
agreed to replace missing data and ‘not applicable’
answers by the mean of available scores for each item at
the individual patient level.

Table | Patient characteristics.

*Grade I, n =11 (7.7%); Grade 11, n = 53 (37.1%); Grade III,
n =063 (44.1%); Grade IV, n =16 (11.2%).
tExternal, » =9 (20%); internal single (or small number),

n=1 (2%); circular external and single (or small number),
n=1 (2%); external and circular, » =27 (60%); external
and internal and circular, #» = 3 (7%); external and internal,
n=1 (2%); internal and single (or small number), » =1
(2%).

© 2018 The Authors. Colorectal Disease published by John Wiley & Sons Ltd on behalf of Association of

Coloproctology of Great Britain and Ireland.



L. Abramowitz et al.

Haemorrhoidal disease & anal fissure burden

Table 2 Pain evaluation (visual analogue score, VAS) accord-
ing to clinical characteristics.

Results are given as mean (SD) of VAS scores from 0 (no pain)
to 10 (unbearable pain).

*Kruskal-Wallis test.

TStudent’s #test.

Construct validity

After a preliminary comparison of responses from
patients with haemorrhoids and those with anal fissures,
the questionnaire was considered valid to evaluate the
impact of both disorders on quality of life. Indeed, all
item scores increased with the clinical burden and were
higher for anal fissures than for haemorrhoidal disease,
except for the item ‘I’m worried about staining my
clothes or the armchair’, where the burden was higher
for haemorrhoidal disease. It was thus decided to
exclude this item and to construct a single questionnaire
with 37 items for both haemorrhoids and anal fissure.

The study sample size was adequate for factor analysis
(Kaiser-Meyer—Olkin index = 0.927) [18]. PCA identi-
fied four dimensions: physical disorders, psychology,
daefecation and sexuality. The results of PCA are shown
in Table 3. Eight items were discarded after PCA
(Table 4).

Based on the results of BCAC and GRM, respec-
tively, two and four items were removed (Table 4),
yielding a final questionnaire with 23 questions, each
including six modalities (a five-point Likert scale and
the ‘not applicable’ modality). Indeed, for the modali-
ties ‘often’ and ‘sometimes’, most P-values were not
significant

in the graded response model. As a

consequence, these modalities were clustered to create a
new ‘regularly’ modality. Therefore, the questionnaire
was reduced in terms of both the number of questions
and the answer modalities.

The results of multi-trait analysis (MTA) are shown
in Table 5. The calculated correlation coefficients were
high for the dimension to which each item belonged
and low for the other dimensions, confirming the con-
vergent and divergent validity of the questionnaire.
These results contributed to validating the internal
structure of the final version of the questionnaire.

Finally, as shown in Table 6, the HF-QoL scores cor-
related strongly with those of the SF-12 and PGWBI
(P <0.001). These correlations were clinically consis-
tent. Thus, the physical disorders dimension of the HF-
QoL questionnaire correlated strongly with the physical
health dimension of SF-12 and the general health dimen-
sion of the PGWBI. Similarly, the psychology dimension
of the HF-QoL questionnaire correlated strongly with
the mental health score of SE-12 and the global score of
PGWBI. The dimensions defaccation and sexuality were
more specific to the HF-QoL questionnaire and conse-
quently had weaker correlations with the SF-12 and
PGWBI.

While no difference was found between haemor-
rhoids and anal fissures for the physical, psychology and
sexuality scores, patients with anal fissures had much
higher defaecation and total scores (Table 7).

Reliability

Correlations between scores for all dimensions of the
HF-QoL questionnaire were significant (P < 0.001),
and the CAC ranged from 0.86 to 0.95 for all items,
reflecting the good internal consistency (>0.7) of the
different dimensions.

HF-Qol scores according to clinical presentation

Table 8 shows that quality of life, based on the mean
total HF-QoL score, was more specifically impaired in
patients with thrombosis (42.3), anal fissure (35.1),
abundant anal bleeding (34.9) and high-grade prolapse
(31.5 for Grade IV).

In the entire study population there was a significant
correlation between the HF-QoL total score and the
VAS pain score (7 = 0.560 for global pain and » = 0.589
for current pain, respectively; P < 0.0001 for both).

A significant correlation between the pain score and
the HF-QoL total score was also observed in specific
populations, namely patients with thrombosis (7 = 0.441
for global pain and 7= 0.435 for current pain;
P < 0.0025 and 0.0036, respectively) and patients with
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Table 3 Results of principal components analysis after Varimax rotation.

The highest value is reported in bold.

anal fissure only (7= 0.554 for global pain and
7= 0.581 for current pain, respectively; P < 0.0001 for
both).

HF-QolL total score and disease burden

Patients who were forced to take time oft sick or to
stop work because of their anal problems within the last
6 months had a significantly higher HF-QoL total score
(47.5 vs 29.3; P<0.0001) (Table 9). Patients who
reported that their anal problems had personal financial

implications also had a significantly higher HF-QoL
total score (48.3 »s27.0; P < 0.0001).

Discussion

We describe the psychometric validation of the first
questionnaire designed to quantify the global impact of
haemorrhoidal disecase and anal fissures on quality of
life. The scores on the HF-QoL questionnaire increased
with symptom severity (pain, bleeding, prolapse) in
patients with haemorrhoidal disease and anal fissures,
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Table 4 List of questions removed from the questionnaire and reasons.

BCAC, backward Cronbach alpha curves; PCA, principal component analysis; GRM, graded response model.

and also with the impact on daily life (days off work,
increased personal spending related to the disorders).
The very good and clinically consistent correlations
of the physical disorders and psychology dimensions of
the HF-QoL questionnaire with the relevant dimensions
of widely used and validated quality-of-life scales (SF-12
and PGWBI) endorse the quality of the selected items
to measure the impact on QoL. This is further rein-
forced by the weaker correlations between the disease-
specific dimensions of the HF-QoL questionnaire (de-
faccation and sexuality) and the different dimensions of
SE-12 and PGWBI. Thus, this new tool quantifies both
the general impact of these painful disorders and their
specific impact on the affected body region (anus).
Significant correlations were obtained between the
VAS pain scores and the HF-QoL total score, both in
the entire study population and also in subgroups of

patients with haemorrhoidal thrombosis or anal fissure
alone. Patients with anal fissures had higher mean sub-
scores for the defaccation dimension, indicating a
greater impact on quality of life than in patients with
haemorrhoids. This is consistent with the significantly
higher VAS pain scores in patients with fissures than in
patients with haemorrhoidal disease. This is the first
study to clearly show what is routinely observed by
proctologists in clinical practice, namely the greater pain
intensity and symptom burden of anal fissures relative
to haemorrhoidal disease.

Only two questions were retained for the sexuality
dimension, but removing this dimension would have
prevented the assessment of this aspect of daily life,
which also appears to be affected by these disorders.

Other tools have recently been developed to evaluate
common proctological disorders, but they focus more
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Table 5 Results from the multi-trait analysis.

The highest value is reported in bold.

Table 6 Spearman correlation coefficients between the HF-QoL questionnaire, SF-12 and the PGWBI.

*P < 0.001 are reported in italic.

on symptom severity than on quality of life. Thus, Krae-
mer et al. proposed a VAS-based proctological symp-
pain, itching/irritation, discharge/
moisture and bleeding, but excluded prolapse [19].
Another statistically validated scoring system for haem-
orrhoidal disease was proposed by Pucher et al. [10],

tom scale for

who assessed six symptoms (bleeding, pruritus, rest

pain, defaecation pain, prolapse and soiling) in patients
with haemorrhoidal disease and finally selected four
(pruritus, rest pain, defaccation pain and prolapse).

Our study has some limitations. The decision to use
a single questionnaire for both haemorrhoidal disease
and anal fissures was taken a priori, based on the simi-
larity of the answers given by the two groups of patients
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Table 7 HF-QoL scores per dimension depending on patient disease.

while developing the questionnaire. This decision is post
hoc supported by our statistical analysis. The use of a
single questionnaire is logical given the similar symp-
toms of these two conditions, namely pain, swelling (re-
lated to haemorrhoidal prolapse or skin tags associated
with anal fissures), bleeding and pruritus. Another limi-
tation is the lack of sensitivity of the analysis to clinical
changes, based on score changes after treatment. This
will be looked at in further studies. A test—retest mea-
sure of reliability has not been performed and temporal
stability will require another study.

In conclusion, we have developed and validated a
questionnaire designed to evaluate the burden of haem-
orrhoidal disease and anal fissures with respect to

patients’ daily lives. The HF-QoL questionnaire scores
correlate with all features of these two disorders. This
simple tool should prove useful for evaluation of the
burden of illness in both clinical trials and in daily
practice, in longitudinal and cross-sectional designs,
when the patient point of view needs to be disease-spe-
cific, i.e. when a generic QoL instrument is not
enough. This questionnaire is available in French and
English.
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Table 8 Total score of HF-QoL according to disease presenta-
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