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Abstract

Introduction and hypothesis Obstructive defecation syndrome (ODS) is a common urogynaecology presentation. This study
compares two questionnaires, the electronic Personal Assessment Questionnaire (e-PAQ), used in urogynaecology clinics,
with the ODS-Score (ODS-S), a simple validated scoring system used in colorectal clinics for diagnosing ODS, to identify
patients with an ODS-S cut-off >9.

Methods A total of 221 paired ODS-S and e-PAQ questionnaires were completed; 80 during the second trimester of preg-
nancy, 73 during the third and 68 post-natally, including women sustaining obstetric anal sphincter injury (OASI). e-PAQ
score and ODS-S were compared and Pearson’s correlation coefficient calculated. Areas under the curve assessed the diag-
nostic ability of e-PAQ scores to identify patients with ODS-S of >9.

Results The e-PAQ and ODS-S scores showed a positive correlation in the second and third trimesters of pregnancy, post-
natally and following OASI. Pearson’s correlation coefficient was calculated (0.77; p <0.001, 0.79; p <0.001, 0.66; p=0.001
and 0.79; p <0.001 respectively). An e-PAQ evacuatory domain score of >33 identified women with an ODS score of >9
with a sensitivity and specificity of 71% and 94% in the second trimester, 86% and 95% third trimester and 78% and 97% in
the OASI group respectively. Area under the curve was >0.90 for all groups.

Conclusions Comparison of e-PAQ evacuatory domain scores and ODS-S show a strong correlation, with an e-PAQ score
of >33 promising for identifying women with an ODS score of >9, indicating ODS. This study will enable us to identify
women during pregnancy and post-natally with ODS for whom early recognition and intervention may be beneficial.
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Introduction

The study was carried out at Saint Mary’s Hospital, Manchester Obstructive defecation syndrome (ODS) is a common pres-
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MI13 9WL an evacuatory disorder characterised by a normal desire to
defecate but an impaired ability to evacuate rectal contents
[1] Symptoms include prolonged and difficult defecation,
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excessive straining, incomplete evacuation, pain, laxative
use and requirement for digital manoeuvres [2, 3] Symp-
toms can be distressing and can significantly impact quality
of life [1, 4-8]. Diagnosis for ODS is based on Rome IV
criteria for functional constipation and defecation disorders
and relies on symptoms, balloon expulsion test, anorectal
manometry and/or anal surface electromyography (EMG).
Although ODS is a common presentation, symptoms can be
subjective, investigations invasive and of a sensitive nature,
with varying treatment options and outcomes [9-12]. Self-
reported questionnaires are increasingly used in the clini-
cal setting to reliably assess symptoms, impact of disease
and therapeutic outcomes [13]. Constipation is a prevalent
symptom during pregnancy [14—-16]. There are however
limited data about the prevalence of obstructive defecation
symptoms during pregnancy and post-natally, in particular
following obstetric anal sphincter injury (OASI).

The ODS-Score (ODS-S) is a simple, validated five-item
questionnaire designed specifically for the diagnosis of
ODS, used commonly by colorectal surgeons but not cur-
rently used in urogynaecology clinics. A score of >9 sug-
gests a diagnosis of ODS, with a sensitivity of 92% and
specificity of 96% [10]. The electronic Personal Assessment
Questionnaire (e-PAQ) is a validated, web-based clinical
assessment tool widely used in urogynaecology clinics for
the assessment of pelvic floor symptoms. The bowel evacu-
atory domain consists of seven questions, comparable with
the ODS-S, with a possible score out of 100 (Table 1) [17].

This study is aimed at comparing the e-PAQ question-
naire evacuatory domain with the ODS-S in a population of
pregnant and post-natal women to evaluate the performance
of the e-PAQ for the diagnosis of ODS.

Materials and methods
Study population

After approval by Research Ethics Committee 3, West
of Scotland (18-WS-0154 IRAS 245719) two cohorts of
women were recruited as part of a prospective cohort study
investigating evacuatory symptoms during pregnancy, after
delivery and following OASI. Women were recruited from
routine antenatal and postnatal perineal clinics at a large UK
tertiary referral university teaching hospital with over 9,000
births annually. All women were aged over 18 years and
able to provide informed consent. Two cohorts of women
were recruited. The first cohort (group one) were nullipa-
rous women, in the second and third trimesters of preg-
nancy and followed up to 1 year post-natally. The second
cohort (group two) were women attending perineal clinic
after sustaining OASI up to 12 months following delivery
of their first child. Exclusion criteria included women with
a previous second- or third-trimester loss, fetal abnormality,
multiple pregnancy, history of bowel disease (not including
IBS), bowel, perineal or vaginal surgery or a pre-existing
neurological disorder.

Questionnaires

All women were asked to complete two questionnaires
evaluating bowel evacuatory symptoms; the ODS-S and
the bowel domain of the e-PAQ (Table 1). The ODS-S is a
validated questionnaire consisting of five evacuatory ques-
tions. Response scales are based on frequency of symptoms
ranging from O (never) to 4 (always) with a possible score

Table 1 Obstructive Defecation
Syndrome Score (ODS-S) and

electronic Personal Assessment
Questionnaire (e-PAQ) scoring
systems for obstructive
defecation syndrome (ODS)

Symptoms/variables 0 1 2 3 4
Five-item ODS-S (Renzi et al.) [10]
Excessive straining Never® Rarely Sometimes Usually Always
Incomplete rectal evacuation Never Rarely Sometimes Usually Always
Use of enema/laxative Never Rarely Sometimes Usually Always
Vaginal/perineal digital pressure Never Rarely Sometimes Usually Always
Abdominal discomfort/pain Never Rarely Sometimes Usually Always

e-PAQ evacuatory domain (Radley et al.) [17]

Incomplete evacuation
Straining evacuation
Painful evacuation
Evacuation duration (min)
Perineal splinting

Anal digitation

Unable to evacuate

Never Occasionally Most of the time  All of the time —
Never Occasionally Most of the time  All of the time —
Never Occasionally Most of the time  All of the time —
<5 5-10 10-20 >20 -
Never Occasionally Most of the time  All of the time —
Never Occasionally Most of the time All of the time —
Never Occasionally Most of the time All of the time —

*Never, never; rarely, <1/month; sometimes, <1/week, >1/month; usually, <1/day; > 1/week; always, > 1/

day
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out of 20. A cut-off score of >9 is diagnostic for ODS. The
bowel domain of e-PAQ consists of 33 questions across
five domains to include IBS, constipation, evacuation, con-
tinence and quality of life. Response scales range from 0
(never) to 3 (all the time). The domain score is derived by
adding the sum of the response scores for each item and
multiplying by a factor of 4.726 to give a total possible score
of 0-100. ODS is an evacuatory disorder; therefore, direct
comparison of the ODS-S and the evacuatory domain of the
e-PAQ was made.

Study design and data collection

During routine clinical appointments eligible women were
identified based on the inclusion criteria and referred to a
member of the research team by their health care profes-
sional. The study was explained and a patient information
sheet provided. Written consent was obtained and women
were asked to complete the paper ODS-S and the bowel
domain of the e-PAQ). Patients were able to opt whether
they preferred to complete the e-PAQ electronically via a
secure link or on a printed paper copy in the clinic. Demo-
graphic information was also collected, including age, BMI,
ethnicity and gestation, using a standardised data collection
form. Group one participants were asked to complete the two
questionnaires on three separate occasions: second trimester,
third trimester and again post-delivery (up to 12 months) to
explore the prevalence of ODS during pregnancy. Group
two completed the two questionnaires on one occasion when
attending the perineal clinic as follow-up care after OASI.

Statistical analysis

Statistical analysis was performed using Stata 14 (StataCorp.
2015; Stata Statistical Software: Release 14; StataCorp,
College Station, TX, USA). A scatterplot using ODS-S and
e-PAQ evacuation domain scores was created for the second
and third trimester, post-natal and perineal groups to assess
correlation. Pearson’s correlation coefficient was calculated
for each group to evaluate the concurrent validity of the
ODS-S and e-PAQ scores. An area under the ROC curve
was performed for each group to assess the ability of the
e-PAQ scores to correctly identify those women with ODS-S
>9 and <9. Sensitivity and specificity were calculated for
different cut-offs for the e-PAQ.

Results

Paired questionnaires were completed by 143 women. Some
women completed both questionnaires on more than one
occasion in the second or third trimester and post-natally so

that 221 paired e-PAQ scores and ODS-S were available for
analysis (Table 2).

For women completing questionnaires antenatally (group
one) the mean age was 29 (SD=5.1, n=80, range 18-41)
and the mean BMI was 26.9 (SD =60, n= 80, range 18—41).
Ethnic groups were self-reported by study participants and
ethnic categories were defined by gov.uk based on the Office
for National Statistics 2011 Census of England and Wales
[18]. In group one, 65 women were white, 16 were Asian or
British Asian, 7 were Black, African, Caribbean or Black
British, 6 were of mixed or multiple ethnic groups and 2
were of other ethnic groups. Eighty women in their second
trimester completed both the e-PAQ and the ODS-S. The
e-PAQ and ODS scores are shown in Table 3. The number of
women with an ODS score of 9 or greater was 7 (8.8%). We
obtained paired data from 73 women in their third trimester
(Table 3). Seven women had an ODS-S of >9 was 7 (9.6%).
Postnatally, 21 women had information for both the e-PAQ
and the ODS-S (Table 3). Two women had an ODS-S of >9
(9.5%).

In group two, 47 women completed both the e-PAQ and
the ODS (Table 3). The mean age was 31 (SD=4.4, n=47,
range 20-38) and the mean BMI was 24 (SD=3.4, n=43,
range 18-31). In group two, 30 women were white, 12 were
Asian or British Asian, 3 were Black, African, Caribbean
or Black British and 2 were of other ethnic groups. In group
two, 9 women (19.2%) had an ODS score of >9.

Scatterplots created to investigate the association between
the e-PAQ bowel domain (0-100) and the ODS-S 0-20
showed a positive linear correlation for women in groups
one and two. To assess the concurrent validity between the
ODS-S and the e-PAQ scores, Pearson’s correlation coeffi-
cient was calculated. Scatterplots for the second- and third-
trimester groups, the post-natal group and the perineal group
are shown in Fig. 1.

Table 2 Electronic Personal Assessment Questionnaires (e-PAQ) and
Obstructive Defecation Syndrome Score (ODS-S) completed in the
second and third trimester and post-natal groups

Time points of completed questionnaires Number  Number of
of women paired ques-
tionnaires
Second trimester only 15 15
Third trimester only 7 7
Post-natal only 6 6
Second trimester and third trimester 53 106
Second trimester and post-natal 2 4
Third trimester and post-natal 3 6
Second and third trimester and post- 10 30
natal
Perineal clinic post-natal 47 47
Total 143 221
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Table 3 Mean Electronic Scores Group one Group two
Personal Assessment
Questionnaire (e-PAQ) scores Second trimester Third trimester Post-natal (n=21) Perineal group
and Obstructive Defecation (n=80) (n=173) (n=47)
Syndrome Scores (ODS-S) for
group one and group two Mean (SD) Range Mean (SD) Range Mean (SD) Range Mean (SD) Range
e-PAQ Score  16.6 (12.6) 0-52 16.8 (12.4) 0-52 20.5(11.9) 043 14.2 (13.6) 048
ODS Score 3832 0-16 41@3.2) 0-17 4535 0-14 4139 0-14
2nd Trimester 3rd Trimester
N=80 N=73
8 3
8 3 ¢
59 2%
&8 58
g "
2R e o Qe
L]
2 - Pearsons r=0.77, p<0.001 Q Pearsons r=0.79, p<0.001
L] L] L]
ofs o oo . . S
0 5 10 15 20 . : y y y
ODS score 0 5 ODS1 gcore 15 20
® 2nd Trimester e-PAQ score Fitted Values ® 3rd Trimester e-PAQ score Fitted Values
Post-natal Group Perineal Group
= N=47
8 S
8- 3 1 .
L]
29 09
3 3
a8 a8
& S e
@ Q- o Q .
. . o
24 . Pearsons r=0.66, p=0.001 21 Pearsons r=0.79, p<0.001
L)
o e o & & @ L]
' : ' ' ' 0 5 10 15 20
° 5 ooggcore s 20 ODS score
® Post-natal e-PAQ score Fitted Values I @ Perineal e-PAQ score Fitted Values

Fig. 1 Scatterplots, Pearson’s correlation coefficient (r) and p values for the second- and third-trimester, post-natal and perineal groups for the

e-PAQ evacuation domain scores

To identify an e-PAQ evacuation domain score that
could reliably detect those women with ODSS >9, ROC
curves were generated (Fig. 2) for each group and showed
an area under the curve (AUC) of 0.91 for the second tri-
mester, 0.95 for the third trimester and 0.94 for the perineal
group. The group one post-natal group contained only two
women with a score of >9 and so a ROC curve could not
be calculated. Sensitivity and specificity were calculated
for different e-PAQ cut-off points between 0 and 100 in the
second and third trimesters and post-natally. e-PAQ evacua-
tory domain scores 24, 29 and 33 showed promising results,
with a cut-off point score of >33, showing high sensitivity

@ Springer

and specificity for identifying ODS-S < and >9 in all three
groups (Table 4).

Discussion

The aim of this study was to compare two validated ques-
tionnaires for the diagnosis of obstructive defecation
syndrome during pregnancy and post-natally, including
following OASI. The e-PAQ evacuatory domain was com-
pared with the ODS-S to identify an e-PAQ score that cor-
relates with an ODS-S >9, indicating ODS. The findings
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Fig.2 Receiver-operating characteristic (ROC) curves showing sensitivity and specificity for e-PAQ cut-off scores 24, 29 and 33 for the second-

trimester, third-trimester and perineal groups

Table 4 Sensitivity and specificity values for electronic Personal Assessment Questionnaire (e-PAQ) evacuation domain scores 24, 29 and 33, in

the second- and third-trimester and perineal post-natal groups

Group one

Group two

e-PAQ cut-off point Second trimester Third trimester Perineal post-natal

Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

>24 85.7 76.7 85.7
>29 71.4 86.3 85.7
>33 71.4 93.2 85.7
AUROC 0.91 0.95

74.2 71.8 81.6

93.9 71.8 89.5

95.5 77.8 97.4
0.94

AUROC area under the receiver operating characteristic curve

show a clear positive correlation between the two scoring
systems with an e-PAQ score of >33 corresponding to
an ODS-S >9 for the diagnosis of ODS with a sensitivity
and specificity of 71% and 94% in the second trimester,
86% and 95% in the third trimester and 78% and 97% in
the OASI group.

Constipation is a common symptom during pregnancy,
thought to affect up to 40% of women at some point [14—16].
However, the incidence of constipation varies significantly
within the literature, possibly because of differing definitions
or lack of standardised methods of reporting [19]. Addition-
ally, many of the studies conducted are retrospective, explore
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limited constipation symptoms and were undertaken more
than 20 years ago [16].

Obstructive defecation syndrome refers specifically to
evacuatory symptoms such as straining, incomplete evacu-
ation, requirement for digitation, pain and use of laxatives,
which are often distressing for patients and have a nega-
tive impact on quality of life [4—7]. These symptoms are
commonly reported during pregnancy, but data are cur-
rently limited for prevalence and contributing factors [20,
21]. Van Brummen et al. investigated a range of bowel
symptoms during pregnancy and post-natally using a non-
validated questionnaire. Questions were selected, com-
pared with the literature and international definitions, and
three experts within the field were interviewed. Findings
showed constipation rates of 8.9% at 12 weeks’ gestation;
this reduced to 4.5% at 36 weeks’ gestation and remained
stable at 3 and 12 months post-natally (4.6% and 4.2%
respectively) [19, 21].

Derbyshire et al. used a bowel habit diary and compared
this with the Rome II definition for functional constipation
to report constipation, evacuatory and other gastrointestinal
symptoms during pregnancy and post-natally. They found
constipation rates to be highest in the first and second tri-
mesters (35% and 39% respectively) falling to 21% in the
third trimester and 17% post-natally [16, 19]. These stud-
ies provide some information about individual evacuatory
symptoms during pregnancy and post-natally but are not
validated for the diagnosis of ODS or routinely used in the
clinical setting.

Several scoring systems for detecting constipation
and ODS are discussed in the literature. The Patient
Assessment of Constipation (PAC) is a paper-based
validated questionnaire relating to bowel habits and is
designed to assess the effectiveness of treatment for
constipation but does not specifically detect symptoms
of ODS [9, 10, 22]. The Cleveland Clinic Constipation
Scoring System was designed as a symptom severity
assessment tool; however, it was not prospectively vali-
dated and again includes non-specific symptoms for
ODS [9, 10, 23]. Similarly the KESS scoring system,
although prospectively validated and showing a positive
correlation with the Cleveland Clinic Score, remains a
scoring system that is primarily for constipation rather
than specifically for ODS and has been found to inef-
fectively discriminate between patients with single or
mixed pathological conditions [9, 24]. One scoring sys-
tem designed specifically to assess the severity of ODS
and response to treatment was developed by Altomare
et al. [9]. This tool incorporates a clear definition of
constipation and different subtypes and is prospectively
validated. Although a promising ODS assessment tool,
the questionnaire includes stool consistency, which is
thought to vary significantly between patients over time

@ Springer

and may be more representative of constipation, making
it difficult to incorporate it in an ODS scoring system
[10, 25].

The ODS-S selected for this study is a simple, prospec-
tively validated tool, currently used by general surgical
teams to assess for symptoms of obstructed defecation,
with a clear cut-off score of >9 indicating disease. The
ODS-S was developed from the Rome III criteria together
with other internationally recognised questionnaires and
is specifically for ODS [24, 26]. It can be used to diagnose
ODS and evaluate the effects of interventions including
surgery [10, 27]. The e-PAQ is a user-friendly, prospec-
tively validated comprehensive pelvic floor questionnaire
addressing urinary, bowel, prolapse and sexual symptoms
and their effect on quality of life [17]. It is commonly
available in UK hospitals and can be completed electroni-
cally in the clinic or on personal devices such as laptops,
tablets or smart phones prior to appointments. To our
knowledge, there is currently no research evaluating the
use of the e-PAQ evacuatory domain for the detection and
diagnosis of ODS.

This study shows a high correlation between the ODS-S
and the evacuatory domain of the e-PAQ. By comparing the
ODS-S, using the diagnostic cut-off score >9, with the evac-
uatory domain of the e-PAQ these findings have identified a
corresponding e-PAQ score of >33 with high sensitivity and
specificity for the diagnosis of ODS in the second and third
trimesters and post-natally following OASI. By utilising
the e-PAQ, a readily available, validated and robust scoring
system for the assessment of ODS, this study allows early
detection and management of ODS whilst providing further
information about evacuatory symptoms during pregnancy
and the post-natal period.

Limitations

Women were recruited for this study in the antenatal and
postnatal period with an age range of 18-41 years. Further
work is required to validate the e-PAQ evacuatory domain
for the diagnosis of ODS in non-pregnant and older popula-
tions. Primiparous participants were recruited to eliminate
previous pelvic floor trauma as a contributing factor to ODS;
therefore, validation in a multiparous population would pro-
vide further information about pregnancy and ODS. Owing
to the current lack of data on ODS during pregnancy, a for-
mal power calculation was not performed.

Strengths

To our knowledge, there are currently no published data on
the incidence of ODS during pregnancy and post-delivery.
This study provides 221 paired questionnaires that show a
clear positive correlation between the ODS-S and the e-PAQ
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evacuatory domain, allowing early recognition and treatment
whilst offering further information about the prevalence
of ODS during pregnancy and post-natally. The e-PAQ is
a commonly available assessment tool and findings from
this study form the basis for further investigation of ODS
in wider populations for use in obstetric and gynaecology
departments.

Conclusion

Constipation is common during pregnancy, yet studies are
dated, use varying definitions and often lack standardised
reporting methods. There are currently very limited data on
evacuatory symptoms during pregnancy and post-natally, in
particular ODS. This study compares two validated question-
naires, the ODS-S with the e-PAQ evacuatory domain and
shows a clear positive correlation, with an e-PAQ score >33
corresponding to an ODS-S >9 for the diagnosis of ODS.

The data provided by this study will enable health care
professionals to utilise the e-PAQ to study women expe-
riencing ODS during pregnancy and post-natally. Further
research is required to validate the e-PAQ evacuatory
domain for the diagnosis of ODS in non-pregnant and older
populations.
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