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Abstract

Introduction and hypothesis St Mark’s incontinence score (SMIS) and the Wexner score have been constructed and validated as
interview-based scoring systems. We developed a single questionnaire from which a separate SMIS or Wexner score could be
derived. This study aimed to demonstrate the level of agreement between self-administered (sSMIS and sWexner) and interview-
based (iISMIS and iWexner) scores using this questionnaire.

Methods One hundred five consecutive patients (30 male) seen in the incontinence outpatient clinics at the @stfold Hospital
Trust, Sarpsborg, and University Hospital of North Norway, Tromse, completed the self-administered incontinence ques-
tionnaire prior to the appointment. Following clinical investigation, the patients were interviewed about their symptoms
according to the SMIS and Wexner scores, with the interviewers blinded to the results from self-reported questionnaire.
Agreement between total scores and between subscores of the various items were determined using interclass correlation
coefficient (ICC) and kappa statistics, respectively.

Results The self-administered questionnaire was incomplete in six cases (5.7%) and the interview-based was incomplete in two
cases. Agreement was almost perfect between the iSMIS and sSMIS and between the iWexner score and sWexner score (ICC
0.90 and 0.92, respectively). Agreement was substantial to almost perfect for all items in both scoring systems, with kappa values
ranging from 0.64-0.94. Mean iSMIS was 9.48 versus 9.53 for sSSMIS (p =0.90) and 8.26 versus 8.44 for the iWexner and
sWexner score, respectively (p = 0.42).

Conclusion The SMIS and Wexner scores can be completed by the patients using a single questionnaire, and the derived SMIS
and Wexner scores are highly consistent with scores obtained by interview.
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scoring systems have been developed to quantify the symp-
toms and to assess response to treatment. Two of the most
commonly used scoring systems are the Wexner score [4]
and the St. Mark’s incontinence score (SMIS) [5]. The two
scores are similar, but the SMIS is based on symptoms over
the last 4 weeks only. In addition, the SMIS also records the
use of a plug, the presence of urgency symptoms and the use
of constipating medication.

Although frequently used as self-administered question-
naires [6—8], both scoring systems are constructed and vali-
dated as interview scores. However, there are several advan-
tages to self-administered questionnaires: they enable a more
effective workup as the patients can score their symptoms
prior to the consultation, reduce the risk of bias introduced
by the interviewer and enable a more efficient follow-up reg-
imen. In a research setting, the use of self-administered ques-
tionnaires clearly facilitates an easier study setup than inter-
views. Four of the authors of the present study (SN, MBR, AS
and HHJ) are members of the steering committee of the
Norwegian National Quality Registry of Anal Incontinence.
This registry has decided to use both the SMIS and Wexner
score as instruments to assess the severity of incontinence
prior to and after treatment of the included patients, preferably
by using one questionnaire. Substantial agreement between
interview-based and self-administered SMIS and Wexner
scores has been reported [9, 10], but not within the frame of
a single questionnaire. We aimed to assess the level of agree-
ment between self-administered Wexner scores (sSSMIS and
sWexner) and scores obtained by interview (iSMIS and
iWexner) using a single questionnaire. Our aim was not to
establish a new scoring system, but to simplify information
retrieval by using a single questionnaire from which a separate
SMIS or Wexner score could be derived.

Materials and methods

All consecutive patients aged > 18 years seen in the inconti-
nence outpatient clinics at the @stfold Hospital Trust,
Sarpsborg, and University Hospital of North Norway,
Tromse, were offered inclusion in the study. The patients were
new referrals, follow-ups after primary obstetric sphincter re-
pairs or planned controls after conservative or surgical treat-
ment for anal incontinence. Included patients completed the
self-administered incontinence questionnaire in a separate
room next to the investigation room prior to the appointment.
After the scheduled clinical investigation, the patients were
interviewed by the attending colorectal surgeon, incontinence
physiotherapist or incontinence nurse, using the same ques-
tionnaire but blinded to the results from the self-administered
questionnaire. The interviewers made sure that the patients
had understood the various questions by rephrasing them
and giving examples if needed. Age and gender were also
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recorded. The study was approved by the Data Protection
Officer at the two hospitals, and informed consent was obtain-
ed in all cases. The study was classified as a quality improve-
ment project; hence, approval from the Regional Committee
for Medical Research Ethics was not required.

Recording of incontinence symptoms

The original interview versions of the Wexner score [4] and
SMIS [5] stratify the frequency of incontinence to gas, liquid
and solid stool in addition to the frequency of lifestyle alteration
due to incontinence symptoms. Both scoring systems also re-
cord use of pads, but while the Wexner score registers the fre-
quency of pad use, the SMIS only registers use or no use as a
dichotomous variable. The SMIS furthermore dichotomously
records the use of a plug, constipating medication and symp-
toms of urgency. The maximum symptom score is 20 in the
Wexner score and 24 in the SMIS. There are also slight differ-
ences in how “never,” “rarely” and “sometimes” are defined in
the two scoring systems. While the SMIS defines “never” as no
symptoms during the last 4 weeks, no such restriction is made
in the Wexner score. This implies that, for example, one incon-
tinence episode for liquid stool 2 months prior to assessment is
classified as “rarely” (< 1 episode/month) and generates one
point in the Wexner score, but in the SMIS is classified as
“never” and thereby adds zero points. Furthermore, one such
incontinence episode during the last 4 weeks is classified as
“sometimes,” generating two points in the Wexner score, but
classified as “rarely” and adding one point to the SMIS. The
questionnaire including both the SMIS and Wexner scoring
systems therefore had to incorporate these differences. In con-
trast to the original interview forms, the layout of the question-
naire was set up in order to facilitate completion of the form by
addressing one question at the time. The questionnaire and
instructions how to calculate separate SMIS and Wexner scores
are shown in Fig. 1. The primary outcome was the level of
agreement between self-reported scores (sWexner and sSMIS)
and scores obtained by interview (iWexner and iSMIS).
Secondary outcomes were comparison of total scores and
subscores and the degree of correlation between the sWexner
and iWexner score and between the sSMIS and iSMIS.

Statistics

Data were analyzed using IBM SPSS Statistics for Mac, ver-
sion 25 (IBM, Armonk, NY, USA). Level of agreement was
assessed according to the COSMIN recommendations [11],
using Cohen’s kappa (k) statistics for dichotomous variables
and quadratic weighted kappa statistics for ordinal level var-
iables, applying different weights depending on the magni-
tude of disagreement [12]. Agreement was rated as slight
(k<0.2), fair (0.2 < k £0.4), moderate (0.4 < k <0.6), sub-
stantial (0.6 < kK <0.8) and almost perfect (0.8 <k <1) [13].
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Fig. 1 Questionnaire including
the St. Mark’s and Wexner
incontinence scoring systems. 70
derive the Wexner score, only

In this questionnaire you are being asked to answer questions regarding incontinence for gas
or stool. Please tick the relevant boxes. Please remember to answer all questions.

questions 1-5a are assessed: 1) How often do you experience 4) Have your incontinence symptoms
“never” = 0; “less than once a incontinence for solid stool? caused you to alter your lifestyle?
month” = 1; “once last 4 weeks”
= 2;“2-3 times last 4 weeks” = 2; O Never O Never
“once a week or more, but not
daily” = 3; “daily” = 4. To obtain [0 Less than once a month [0 Less than once a month
the total score, add the points O once last 4 weeks O once last 4 weeks
from each item. Minimum score =
0; maximum score = 20. To derive O 2-3times last 4 weeks O 2-3 times last 4 weeks
the St. Marks Score" all questions O once aweekor more, but not daily O once aweekor more, but not daily
are assessed. Questions 1—4.:
“never” = 0; “less than once a O Daily O Daily
month” = 0; “once last
4 weeks” = 1; “2-3 times last
4 weeks” = 2; “once a week or 2) How often do you experience 5a) Do you wear pads because of stool
more, but not daily” = 3; “daily” incontinence for liquid stool? incontinence?
= 4. Question Sa: “never” = 0;
:less than once a rft,onth = 0," O Never [0 Never
once last 4 weeks” or more fre-
quent= 2. Question 5b: “no” = [0 Less than once a month O Less than once a month
0; “yes” =2, but 0 if points al-
ready obtained in question Sa. [ once last 4 weeks O once last 4 weeks
Question 6: “no” = 0; “yes” = 2. D 2-3 times last 4 weeks D 2-3 times last 4 weeks
Question 7: ““15 minutes or more”
= 0: “less than 15 minutes” = 4. O once a week or more, but not daily [0 once a week or more, but not daily
To obtain the total score, add the . X
points from each item. Minimum = Daily O Daily
score = 0; maximum score= 24
3) How often do you experience .
) . . v P 5b) Are you using a plug because of
incontinence for gas? . .
stool incontinence
O Never 0 no
[0 Less than once a month
O ves
O once last 4 weeks
[0 2-3 times last 4 weeks 6) Are You 'taklng constipating
medication because of stool
0 once a weekor more, but not daily incontinence?
O Daily
O no
O ves
7) For how long are you usually able to

(|
(|

defer defecation?

15 minutes or more

Less than 15 minutes

Level ofagreement and level of correlation between the total
scores of the interview-based and self-administered SMIS
(ISMIS and sSMIS) and between the iWexner and sWexner
were assessed with the two-way single-measure intraclass
correlation coefficient (ICC) and Spearman’s rho, respec-
tively. Paired #-test was used for comparison of means, with
95% confidence interval (CI) of the difference. Related

samples Wilcoxon signed-ranks test with interquartile (IQ)
range was used to compare ordinal data and chi-square test
for comparison of dichotomous data. Two-sided p values of
< 0.05 were considered statistically significant. There is no
standardized way to perform a power analysis in agreement
studies, but based on the considerations of Liao [14] we
aimed to include about 100 patients.
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Results

In the period from 1 September 2017 to 31 December 2017, a
total of 105 patients (75 females and 30 males) were included
from the two incontinence outpatient clinics. Mean age was
55.2 years (95% CI 52.5-57.9; range: 24-85). The self-
administered questionnaire was incomplete in six cases
(5.7%) aftecting the SMIS only in two cases. Furthermore,
the interview-based questionnaire was incomplete in two
cases in which the interviewer had not stated the presence or
absence of urgency. Incomplete questionnaires were excluded
from analysis. Comparable SMISs were obtainable in 97 of
105 (92%) patients and Wexner scores in 101 of 105 (96%)
patients.

Agreement was almost perfect between the total scores for
sSMIS and iSMIS (ICC =0.90; 95% CI 0.85-0.93) as well as
between the total sWexner and iWexner scores (ICC =0.92;
95% CI1 0.88-0.94). Agreement between the individual items
was substantial except for ‘use of pad or plug’ and ‘inconti-
nence for gas’ in the SMIS and ‘use of pad’ and ‘incontinence
for gas’ in the Wexner score where agreement was almost
perfect. The kappa values for the individual items in the
SMIS and Wexner score are presented in Tables 1 and 2,
respectively. Agreement between the total sWexner and
iWexner score was 0.88 (95% CI 0.73-0.94) in 24 women
interviewed by a nurse or a physiotherapist, compared with
0.92 (95% CI 0.88-0.95) in 77 women interviewed by a co-
lorectal surgeon. Agreement between the total sSSMIS and
iSMIS score was 0.87 (95% CI 0.72—-0.94) in 24 women
interviewed by a nurse or a physiotherapist compared with
0.89 (95% CI 0.83-0.93) in 73 women interviewed by a co-
lorectal surgeon.

Mean iSMIS and sSMIS were 9.48 and 9.53, respectively
(95% CI of the difference: —0.67-0.58, p =0.90). Mean
iWexner and sWexner score was 8.26 and 8.44, respectively
(95% CI of the difference: —0.28-0.65, p=0.42).
Incontinence for solid stool was rated as more severe in the

sSMIS and sWexner than in the iSIMS and iWexner, while
alteration of lifestyle was rated as more frequent in the iSMIS
and iWexner than in the sSSMIS and sWexner (Table 3 and 4).
Spearman’s rho showed a strong correlation between the
sSMIS and iSMIS (r=0.90, n =97, p < 0.01) and between the
sWexner and iWexner scores (r=0.91, n=101, p<0.01).

Discussion

To our knowledge, this is the first study, assessing the level of
agreement between self-administered and interview-obtained
data for both the Wexner score and the SMIS using a single
questionnaire including the two incontinence scoring systems.
Our results show that there is a strong level of agreement and
correlation between the self-reported and interview-based
SMIS and Wexner score within the frame of the questionnaire.
Furthermore, the mean total SMIS and Wexner score did not
differ between interview-based and self-administered
assessments.

While several studies have explored various aspects of the
Wexner score and SMIS when used as a self-administered
questionnaire [7, 8, 15, 6, 16], we are aware of just two pre-
vious studies assessing the level of agreement between the
self-administered SMIS and interview-based SMIS [9, 10],
with one study also assessing the Wexner score [10]. In the
study by Johannessen et al. [9] involving 147 women at
follow-up after first delivery or after primary repair of obstet-
ric anal sphincter tears, the total SMIS was somewhat higher
when patients completed the SMIS themselves than the score
obtained by standard interview (score 4.0 and 4.3, respective-
ly), and the kappa values for the various items varied between
0.22 and 0.72 [9]. The patients also rated more severe incon-
tinence to both solid and liquid stool in the self-administered
SMIS compared with the interview-based one. In our study, a
similar discrepancy was only revealed for solid stool inconti-
nence (Tables 3 and 4). It has been shown that people report

Table 1 Agreement between self-
administered and interview-based
variables for St. Mark’s inconti-

nence scoring system (n=97)

Variables Exact agreement Agreement within + 1 point Kappa
(crude, %) (crude, %)

Ordinal variables (score 0-4)
Incontinence for solid stool 81 93 Kk=0.75%
Incontinence for liquid stool 75 89 Kk=0.73%
Incontinence for gas 72 91 K =0.84*
Alteration in lifestyle 69 85 Kk=0.72%

Dichotomous variables
Need to wear a pad or plug 97 - k=0.94
Taking constipating medicines 91 - k=0.70
Lack of ability to defer defecation 82 - k=0.64

for 15 min

*Quadratic weighted kappa statistics
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Table2 Agreement between self-
administered and interview-based Variables Exact agreement (crude, Agreement within +1 point (crude, ~ Kappa*
variables for the Wexner inconti- %) %)
nence scoring system (n=101)
Ordinal variables (score 0-4)
Incontinence for solid 80 93 k=0.78
stool
Incontinence for liquid 67 89 k=0.74
stool
Incontinence for gas 68 95 k=0.84
Alteration in lifestyle 65 84 k=0.77
Need to wear pad 84 88 k=0.86

*Quadratic weighted kappa statistics

embarrassing symptoms more willingly in a questionnaire
than to an interviewer [17]. In the systematic review by
Sharma and colleagues, incontinence for solid and liquid stool
as well as for gas was reported more frequently in studies
using postal surveys than in face-to-face or telephone inter-
views [3]. This phenomenon could explain the higher frequen-
cy of incontinence for solid stool in the self-administered
questionnaire than in the the interview-based questionnaire.
However, we would expect incontinence for liquid stool and
gas to be equally embarrassing [18], but the outcome in the
two groups regarding these two items did not differ at all in
our study. We have no good explanation for why this discrep-
ancy was seen only for solid stool in the present study. It might
be that patients who need to clean themselves repeatedly after
bowel movements define the small amount of remaining stool
as leakage, but we have no data that can shed further light
upon this.

In the study by Hussain and co-workers [10] includ-
ing 36 patients, the level of agreement between patient-
administered and interview-obtained SMIS and Wexner
scores was assessed at two time points 6 weeks apart.
The first interview was undertaken by a physician, the
second by a nurse. The SMIS and Wexner scores were
almost identical between the patient’s self-reported rat-
ing and the rating done by the nurse, with an ICC of
0.94 and 0.95, respectively. Between patient and physi-
cian, however, median SMIS differed by 4.0 points and
Wexner score by 3.5 as the physician rated the inconti-
nence as less severe than the patients, and ICC was
0.79 for both scoring systems. No such difference was
seen in the current study, reflecting a high degree of
agreement between the health carers undertaking the in-
terviews. It is important that health personnel who as-
sess incontinent patients agree in the rating of symp-
toms, especially when determining response to

Table 3 Median values for the
various subscores and frequencies
of the dichotomous variables of

Variables

self-administered and interview-
based St Mark’s incontinence
score (n=97)

iSMIS sSMIS iSMIS > sSMIS > p

sSMIS (%) iSMIS (%) value

Ordinal variables (score 0—4) Median (IQ Median (IQ
range) range)

Incontinence for solid stool 0(0-1) 0(0-2) 5 13 0.05%*
Incontinence for liquid stool 0(0-2) 0(0-2) 12 12 0.63*
Incontinence for gas 3(0-4) 3(0-4) 14 13 0.81%*
Alteration in lifestyle 1(04) 0(0-3.5) 22 9 0.02*
Dichotomous variables Yes/no (%) Yes/no (%)
Need to wear a pad or plug 48/52 47/53 1 2 0.87%
Taking constipating medicines 18/82 21/79 3 6 0.58%*
Lack of ability to defer 57/43 64/36 5 12 0.30%*

defecation for 15 min

SSMIS: self-administered St. Mark’s incontinence score

iISMIS. interview-based St. Mark’s incontinence score

1Q: interquartile

*Related samples Wilcoxon signed-ranks test

**Chi-square test
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Table 4 Median values for the various subscores of the self-administered and interview-based Wexner incontinence score (n=101)

Variables

iWexner Median (IQ range) sWexner Median (IQ range)

iWexner>sWexner (%) sWexner>iWexner (%) P value*

Ordinal variables (score 0—4)

Incontinence for solid stool 0 (0-2) 0(0-2)
Incontinence for liquid stool 1 (0-2.5) 1(0-2)
Incontinence for gas 3(1-4) 3(1-4)
Alteration in lifestyle 2 (0-4) 1(0-4)
Need to wear pad 0(0-4) 0(0-4)

5 15 0.01
16 17 0.77
13 19 0.32
22 13 0.03
10 5 0.09

sWexner: self-administered Wexner incontinence score
iWexner: interview-based Wexner incontinence score
1Q: Interquartile

*Related samples Wilcoxon signed-ranks test

treatment. Using self-administered questionnaires where
the patient rates her or his symptoms prior to and after
treatment reduces this risk of bias.

The reported frequency of the item “alteration of
lifestyle” was lower in the self-administered assessments
than in the interviewed-based assessments (Tables 1 and
2). It is interesting that patients with a relatively high
mean SMIS or Wexner score rate the impact on lifestyle
as less severe when completing the questionnaire by
themselves than in an interview setting. Four of the au-
thors of this article (SN, MBR, AS and HHIJ) have >
10 years of experience each in interviewing patients about
anal incontinence using the SMIS and Wexner scores, and
the impression is that quite a few patients are neglecting
their lifestyle alterations unless being questioned in detail.
This may explain why the interviewer reported this item
to be more frequent than the self-administered question-
naire. However, as no such difference was found in the
study by Johannesen and colleagues [9], our finding must
be interpreted with caution.

The level of agreement between the self-administered
and interview-based SMIS in the present study was
higher than found in the study by Johannessen et al.
[9]. There are several possible reasons for this. The
symptom burden was more severe among the patients
in our study, with mean SMIS being twice as high as
in the study by Johannessen. If the vast majority of the
patients report no symptoms, this will reduce the kappa
value between two assessments even if the number of
cases with exact agreement is high. This can explain
why the level of agreement in the study by Johannesen
et al. was lower than in the present study, despite a
similar frequency of exact agreements between the vari-
ous items in the sSSMIS and sSMIS [9]. Furthermore, the
patients in our study had sought medical help for their
incontinence and consequently had discussed their prob-
lems with health personnel prior to completion of the
questionnaire. In contrast, the patients in the study by
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Johannesen and co-workers were assessed at follow-up
after first delivery or after obstetric anal sphincter tears,
and many of the patients had minor or no incontinence.
It is possible that patients with mild and infrequent in-
continence are less aware of their symptoms, resulting in
a higher level of inconsistency between the two assess-
ment methods the first time this subject is addressed.

The layout of the questionnaire may also be important.
The present questionnaire deals with one symptom at a
time, and the patients have to tick the box indicating the
correct frequency for a specific symptom before proceed-
ing to the next question. In previous studies where the
Wexner score or SMIS was used as a questionnaire for
self-assessment, the original setup of the two scoring sys-
tems was used [7, 19, 15, 9, 10]. This setup is basically a
cross table, which could be somewhat difficult for the
patients to comply with, thereby increasing the possibility
of giving an incorrect answer unintentionally.

Using one questionnaire instead of two almost identical
questionnaires has the advantage that patients, and also
interviewers, have to spend less time completing the
forms when both scoring systems are to be used.
Attempts to include the Wexner and SIMS in one ques-
tionnaire have been made previously. Bols and colleagues
designed a questionnaire from which the SMIS and
Wexner scores were meant to be derived [19].
Unfortunately, the level of agreement between the record-
ed interview-based and self-administered items was not
assessed, and the authors did not consider the difference
between the two scoring systems regarding the frequency
categories “rarely” and “sometimes.” Hence, only the
SMIS could actually be recorded and reported correctly,
thereby reducing the usefulness of this questionnaire. The
present questionnaire incorporates these differences be-
tween the SMIS and Wexner score and enables correct
scores as intended for both scoring systems.
Nevertheless, questionnaires for self-completion will al-
ways carry the risk that some patients will fail to answer
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all the questions, and in the present study this occurred in
almost 6% despite written instruction to answer all ques-
tions. Incompletely filled-out questionnaires reduce the
usefulness of this method of information retrieval. This
problem is overcome by using electronic questionnaires
where all questions have to be answered before submit-
ting, and this method should be chosen in the future also
for this questionnaire.

The present study has some limitations. First, the inter-
views were undertaken the same day as the patients com-
pleted the self-administered questionnaire. This introduces
a possible bias, as patients may remember their initial
answers and repeat them during the following interview,
even if realizing that their former answer was not quite
correct. However, as the study by Johannesen and co-
workers was performed in a similar way, the higher level
of agreement found in the present study is less likely
explained by this factor. Second, the study was carried
out on patients with moderate to severe incontinence,
and it is not known whether similar results would have
been obtained if the patients had less severe symptoms
like in the study of Johannesen et al. This has, however,
been investigated by Roos and co-workers, who found
SMIS to be reliable regardless of the severity of inconti-
nence symptoms [20]. Third, the study does not assess the
questionnaire’s test-retest stability, internal consistency
and sensitivity to detect changes over time. However, as
the questionnaire only consists of the various items of the
SMIS and Wexner score, the above-mentioned assess-
ments will equal these assessments for the two scoring
systems separately. The test-retest stability and consisten-
cy are shown to be substantial to excellent for both the
SMIS and Wexner score [5, 16, 21, 10], and both scoring
systems are highly sensitive to detect changes after treat-
ment [5, 21]. Hence, it is generally agreed that both the
Wexner incontinence score and SMIS provide important
information about the degree and extent of symptoms [5,
15, 19, 8, 20]. To comply with both the SMIS and Wexner
score, the present questionnaire contains five answer op-
tions in each item 1 to 5a compared with four options in
the SMIS and Wexner score, as previously explained. This
new constellation could, however, induce changes in the
response to less frequent symptoms compared with if the
answers were given according to the original SMIS or
Wexner questionnaire. Although we regard this potential
risk as minimal, we have no data that can shed further
light upon this.

In conclusion, our study shows that the presented ques-
tionnaire can be completed by the patients on their own.
The questionnaire enables calculation of both the SMIS
and Wexner scores, and the derived scores are highly con-
sistent with the SMIS and Wexner scores obtained in an
interview setting.
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