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0 papel das estratégias de baixo custo na avaliacao dos distirbios evacuatodrios

RESUMO

Objectivos: Pretende-se com este trabalho, através de uma descricdo epidemioldgica da
obstipacao cronica, identificar factores e comportamentos potencialmente modificaveis na nossa
populacao. Pretende-se também avaliar o papel de técnicas de baixo custo no rastreio de disturbios
evacuatorios nos doentes obstipados.

Métodos: Foi realizado um inquérito epidemiolégico transversal na populacao de Braga que incluiu
os habitos intestinais e possiveis aspectos relacionados. Os doentes obstipados do nosso hospital
terciario foram avaliados prospectivamente com técnicas de baixo custo (score clinico, score de
togue rectal e teste de expulsdo de baldo), além de submetidos a avaliacao fisioldgica anorectal
convencional.

Resultados: O inquérito epidemioldgico analisou 1335 individuos. A prevaléncia da obstipacédo
cronica foi 17,8%. Os doentes obstipados eram mais jovens (OR 1.01; 95% Cl, 1.007-1.031), sds
(OR 2.48; 95% Cl, 1.7-3.47) e com baixo rendimento (OR 2.40; 95% Cl, 1.77-3.47). Além disso,
os doentes obstipados descreveram uma evacuacao prolongada (p=0.001) e comportamentos
especificos na casa-de-banho como auséncia de padrdo matinal (p=0.008), recurso a factores
desencadeantes (p=0.001) e a material de leitura/tecnolégico (p=0.006) para facilitar a
evacuacao. O estudo prospectivo avaliou 98 doentes obstipados (38,9% com disturbios
evacuatorios). O teste de baldo sequencial com volume variavel (associado a vontade constante
de evacuar), seguido pelo teste de expulsao de baldo convencional (com volume fixo), melhorou a
performance desta técnica no rastreio dos disturbios defecatorios, com uma sensibilidade de 86%,
especificidade de 67% e valor preditivo negativo de 87%.

Discussdo e Conclusao: A obstipacdo cronica afecta 1 em cada 5 Portugueses que
desenvolvem um perfil especifico de habitos evacuatdrios. Embora o score clinico e o toque rectal
nao tenham revelado poder discriminatorio suficiente, ao mudar a técnica de expulsao de balao,
adicionamos a avaliacdo sensorial ao teste e melhoramos a sua performance no rastreio de

disturbios defecatorios.

Palavras-chave: obstipacao cronica, disturbios evacuatorios, teste de expulsdo de balao,

comportamentos evacuatorios.



The role of low-cost strategies in the evaluation of defecation disorders

ABSTRACT

Aims: We intend to analyse factors and behaviours related to chronic constipation in the local
community. We also plan to evaluate the performance of low-cost tools for screening for defecation
disorders in constipated patients.

Methods: A cross-sectional epidemiological survey regarding bowel habits in the general community
of Braga was conducted. Besides, constipated patients of our tertiary hospital were prospectively
assessed by low-cost tools (clinical score, digital rectal examination score and balloon expulsion
test), besides the gold standard anorectal physiological evaluation.

Results: Regarding the survey, 1335 questionnaires were analysed. The prevalence of chronic
constipation was 17,8%. This condition was more likely in younger (OR 1.01; 95% Cl, 1.007-1.031),
solo (OR 2.48; 95% Cl, 1.7-3.47) and low-income (OR 2.40; 95% Cl, 1.77-3.47) individuals.
Constipated individuals spent more time at defecation (p=0.001) and have specific toilet
behaviours as the absence of morning pattern (p=0.008), the use of triggers (p=0.001) and
reading/technological material (p=0.006) to facilitate the evacuation. The prospective study
evaluated 98 constipated patients (38,9% with a defecation disorder). A sequential balloon
expulsion test with a variable volume (associated with a constant desire to evacuate) followed by
the standard fixed volume balloon expulsion test improved the performance of the technique, with
a sensitivity of 86%, specificity of 67% and a negative predictive value of 87%. The sequential balloon
expulsion test had an OR 8.942, p> 0.001, CI 3.18-25.14, revealing to be the most significant
predictor for defecation disorders screening.

Discussion and Conclusions: Chronic constipation affects 1 in each 5 Portuguese. Constipated
patients are younger, solo and with low-income. They develop a clear toilet behaviour profile. By
changing the technique of the balloon expulsion test, we allowed the evaluation of rectal sensory
and improved the performance of this low-cost tool making it a more effective screening tool for

defecation disorders.

Key-words: chronic constipation, defecation disorders, balloon expulsion test, toilet behaviours.
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PART 1.

INTRODUCTION



CHAPTER 1. GENERAL INTRODUCTION

1.1 Walk through the clinical concepts

A defecation disorder (DD) is defined as a difficulty in evacuation or emptying the rectum.
(Bharucha & Rao 2014) The DD may result from disordered anorectal function or structural
anorectal disturbances, exemplified in Table 1. These pathophysiological mechanisms may often
coexist. (Rao et al. 1998) (Gadman et al. 2006; Chiarioni G et al. 2005) Most complains of these
patients fit into chronic constipation (CC). (Bharucha & Lacy 2020; Bharucha et al. 2013)

Table 1 - Mechanisms of defecation disorders
Inadequate rectal propulsion Rectocele

Impaired anal relaxion or paradoxical contraction Rectal prolapse

Rectal hyposensitivity Intussusception
Anal hypersensitivity Enterocele
Perineal laxity Sigmoidocele

Peritoneocele

CC is a symptom-based disorder that includes a broad set of complaints as decreased stool
frequency, straining, incomplete evacuation and sense of anorectal blockage for more than 3
months. CC is either a secondary condition (due to other diseases, medications or anatomic
alterations as described in Table 2) or, more frequently, a primary disorder - related to

neuromuscular or sensory-motor dysfunction. (Bharucha & Lacy 2020)

Table 2 - Secondary causes of constipation
Mechanical abnormalities Medication

Endocrine conditions

Diabetes Mellitus Colonic strictures Opioids

Hypotiroidism

Hypercalcemia

Colon and rectal cancer

Inflammatory bowel disease

Anticholinergic

Iron supplements

Myopathic conditions
Amyloidosis

Scleroderma

Neurologic conditions

Parkinson disease
Multiple sclerosis

Cerebrovascular disease

Tricyclic antidepressants
Antipsychotics
Calcium channel blockers

Anti-histamines

Others
Immobility

Pregnancy

NSAIDs

Diuretics




Primary disorders of the digestive system can be diagnosed using the Rome criteria.

(https://theromefoundation.org/) The Rome Foundation is a non-profit organization stablished in

1996 that supports the creation of scientific data and educational information regarding the
Disorders of Gut-Brain Interaction (DGBIs) previously called the Functional Gastrointestinal
Disorders (FGIDs). (Schmulson & Drossman 2017; Drossman 2016) Over the last 25 years, the
Rome Foundation classified, critically reviewed and updated the scientific information regarding
DGBIs, making recommendations for their diagnosis and treatment with great impact in clinical
practice and research.

The Rome IV criteria (Aziz et al. 2020; Simren et al. 2017) provide a symptom-based definition of
CC and recognise subgroups of CC based on both symptoms and objective physiological criteria.
Rome criteria IV update regarding CC, accommodates both functional constipation (FC) and
irritable bowel syndrome — subtype constipation (IBS-C) as part of a continuum spectrum of CC
(Table 3). Based on evidence that shows substantial symptom overlap among the different
pathophysiological entities of CC, (Rao et al. 2004; Halverson & Orkin 1998) Rome |V criteria state
the need of anorectal tests to substantiate the diagnosis of DD among constipated patients. (Simren
et al. 2017) According to the Rome IV criteria, the diagnosis of DD (Table 3) is established when
a constipated patient has an impaired evacuation, demonstrated by 2 of 3 types of tests — balloon
expulsion test (BET); dynamic anorectal image (conventional defecography, dynamic magnetic
resonance or dynamic ultrasound); anorectal manometry (ARM) or electromyography (EMG). An
extensive technical description of these tests is made elsewhere (Bharucha et al. 2013) but a brief

description can be found in the section 1.3 of this Introduction.



Table 3 - Rome IV criteria for constipation and defecation disorders
Diagnostic Criteria (a) for Functional Constipation

1. Must include 2 or more of the following:

a. Straining during more than one-fourth (25%) of defecations

b. Lumpy or hard stools (BSFS 1-2) more than one-fourth (25%) of defecations
c. Sensation of incomplete evacuation more than one-fourth (25%) of defecations
d. Sensation of anorectal obstruction more than one-fourth (25%) of defecations
e. Manual manoeuvres to facilitate more than one fourth (25%) of defecations

f. Fewer than 3 spontaneous bowel movements per week

2. Loose stools are rarely present without the use of laxatives

3. Insufficient criteria for irritable bowel syndrome

Diagnostic Criteria (a) for irritable bowel syndrome with constipation

1. Recurrent abdominal pain at least one day a week with 2 or more of the following:
a. Related to defecation

b. Related to change in frequency of stools

c. Related to change in form of stools

2. Lumpy or hard stools (BSFS 1-2) more than one-fourth (25%) of defecations

Diagnostic Criteria (a) for Functional Defecation Disorders

1. The patient must satisfy diagnostic criteria for functional constipation and/or irritable bowel syndrome with constipation

2. During repeated attempts to defecate, there must be features of impaired evacuation, as demonstrated by 2 of the following
3 tests:

a. Abnormal balloon expulsion test

b. Abnormal anorectal evacuation pattern with manometry or anal surface EMG

c. Impaired rectal evacuation by imaging

(a) Criteria fulfilled for the last 3 months, symptom onset 6 months before diagnosis.

BSFS (Bristol Stool Form Scale)

(Adapted from Simren et al. 2017)

1.2 Exploring the Epidemiology

CC is one of the most frequent gastrointestinal diagnoses made in ambulatory medicine. In addition
to its high prevalence, the economic cost and adverse implications on the quality of life make CC
a major public health condition. (Bharucha & Lacy 2020; Bharucha & Wald 2019; Dik et al. 2014)
The worldwide prevalence of CC among adults is estimated to be around 15% but this prevalence
varies widely, ranging from 0.7% to 79%. (Mugie et al. 2011; Suares & Ford 2011; Peppas et al.
2008) One important aspect that may contribute to the prevalence variation is the difference in the
methodology and definition of constipation in each study. (Werth et al. 2019; Siproudhis et al.
2006) Many of the community surveys used either self-report constipation or questionnaires based

on one or some of the symptoms described in previous iterations of the Rome criteria. (Werth et



al. 2019; Suares & Ford 2011) This wide variation may also be explained by differences in
populations like age, culture, diet and environment. (Werth et al. 2019; Siproudhis et al. 2006)
Several other factors as physical activity, socioeconomic level, psychological parameters and
vaginal delivery are frequently implicated in CC but also with various discrepancies (Bharucha &
Lacy 2020; Higgins & Johanson 2004; Bytzer et al. 2001) For instance, regarding dietary habits,
there are data suggesting that the Mediterranean diet (MD) might be beneficial in ameliorating
functional gastrointestinal symptoms in children and adolescents (Agakidis et al. 2019) but there
is no information regarding adult population. Besides the burden, only a minority of patients, seek
specific medical advice, making the information regarding toilet behaviours, self-management and
healthcare use scarce and not well understood. (Jones & Ballard 2008; Galvez et al. 2006)

Lastly, DDs account for around half of all constipated patients, according to a recent meta-analysis.
(Videlock et al. 2013) Videlock et a/ reviewed 79 studies including 7591 constipated patients and
a DD was identified in 47,7% of patients evaluated by anorectal manometry and in 52,9% of patients
evaluated by anal ultrasonography. These numbers illustrate the significant weight of DD in

constipated patients.

1.3 The algorithmic approach of CC

As constipation is commonly reported to the family doctor and other healthcare professionals, the
regular approach includes several general steps. (Bharucha & Lacy 2020; Simren et al. 2017) A
meticulous clinical history should include evaluation of potential co-morbidities and medications
causing secondary constipation (highlighted in Table 2). A physical exam including a proctological
examination is also essential to identify potential abdominal or anorectal mass. (Talley 2008) Basic
analysis can exclude anemia, celiac disease, thyroid alterations or ionic imbalance. At this point,
alarm symptoms or signs are surely excluded and a primary disorder is commonly considered. The
initial management approach of constipated patients focuses on diet and lifestyle modifications
(increased fiber intake and physical activity, reduced stress, toileting in familiar surroundings). If
patients experience difficulty in expelling stool, they should be advised to place a support
approximately 6 inches in height under their feet when sitting on a toilet so that the hips are flexed
toward a squatting posture. (Bharucha & Rao 2014; Sakakibara et al 2010) These diet and lifestyle
modifications are generally healthy measures but the evidence that they improve constipation is
scarce and the practical results frequently disappointing. The next step includes laxatives as

appropriate, with an empiric management of diverse combinations being a true juggling. In patients



who do not respond to over-the-counter laxatives, it's the time to refer to the expert. At this point,
there are still a large number of unsatisfied constipated patients, if we consider the high prevalence
of the CC and the fact that around half are non-diagnosed DD. DD management approach shifts in
other direction that includes biofeedback therapy, electrostimulation, specify pelvic floor surgical
interventions. (Bharucha & Lacy 2020; Bharucha et al. 2013)

By other side, intestinal secretagogues and/or prokinetic agents may be recommended to non-DD
constipated patients. Peripherally acting p-opiate antagonists are another option for opioid-induced
constipation. For specific refractory constipated patients, invasive measures can be at the table,
including sacral nerve stimulation, colectomy or other surgical options. The guidance for

individualized treatment and management of refractory patients are a truly clinical challenge.

1.4 Uncovering anorectal evaluation

As stated, CC is a symptom-based disorder but the diagnosis of DD in constipated individuals needs
both symptoms and objective physiological criteria. (Simren et al. 2017) Several anorectal
physiological tests were developed to evaluate and to classify patients * constipation. (Noelting et
al. 2016) These tests are performed in tertiary centres that aggregates these specific exams and
consultations in Anorectal Physiological Units.

BET technique - this is a simple procedure, first described by Preston and Lennard-Jones that
evaluates a patient's ability to evacuate a filled balloon. (Preston & Lennard-Jones 1985) Most
centres use a regular or commercial balloon. Different methodologies consider air or water filled
balloon and the lying or seated position to perform the BET. Recommended time values range from
less than 1 minute to up to 5 minutes. (Noelting et al. 2012)

Dynamic anorectal image (conventional defecography, dynamic MR and dynamic
anorectal ultrasound) - in this type of exam, dynamically images of the rectum and pelvic floor
are obtained during attempted defecation. It can detect structural abnormalities such as a rectocele
or rectal prolapse, and it can also identify functional parameters such as the anorectal angle at
rest and straining. (Mibu et al. 2001) The traditional test is performed with fluoroscopy although
magnetic resonance imaging, developed more recently, has the advantages of better image
resolution and lack of radiation. (Kanmaniraja et al. 2021) Additionally, other pelvic floor disorders
as enteroceles, bladder, and uterovaginal prolapse can be visualized when the vagina and bladder
are opacified. Dynamic anorectal ultrasound is another image modality that in expert hands can

be a valuable tool to evaluate the pelvic floor. (Murad-Regadas et al. 2008)



Anorectal manometry - conventional catheters that incorporate water-perfused, air-charged or
solid-state sensors, as well as high-resolution manometry can be used. The rectoanal pressure
pattern can indicate causes of DDs, for example decreased propulsive force, paradoxical
contraction or both. (Ratuapli et al. 2013; Raza & Bielefeldt 2009). The London protocol
standardized the several steps that should be performed during the manometry including resting
tone, squeeze, reflex and evaluation of sensitivity. (Carrington et al. 2020)

Anal electromyography - the electric activity is recorded by electrodes mounted on an acrylic
anal plug or taped to the perianal skin and it is used to identify defecation dyssynergia and also to

provide biofeedback training for DD. (Bharucha & Rao 2014)



CHAPTER 2. RATIONALE

When we look at the global epidemiological data regarding constipated patients, we realize that
there is a lot of data to explore. There is no information regarding the CC epidemiology in the
Portuguese population. Moreover, the clarification of associated factors, toilet behaviours and
patients’ healthcare use can enhance clinical management.

Regarding the DD in the spectrum of CC, the previously described physiological evaluation is not
always easily accessible and can be cumbersome. (Schmulson & Drossman 2017; Noelting et al.
2016) Moreover, the findings on these different tests may not be in agreement between each
other's or with patients complains. (Bordeianou et al. 2011; Rao et al. 2004) For example, 30% of
patients with marked defecatory symptoms have negative tests for DDs (Rao et al. 2004) and
results compatible with DDs are documented in around 25% of healthy individuals. (Eltringham et
al. 2008; Rao et al. 2006; Rao et al. 1999; Voderholzer et al. 1997; Jones et al. 1987) Another
aspect to take into account is the cost involved in the evaluation of constipated patients. American
studies report costs of healthcare utilization for CC as high as 500 dollars-patient-year while the
exact impact of CC diagnostic assessment and treatment in Western Europe healthcare systems
is unknown. (Dik et al. 2014) With the nowadays cost-effectiveness constraints, it may be
impossible to perform the recommended physiological evaluation to all constipated patients
seeking a medical consultation. And we know that DD represent a large subgroup of the constipated
patients and that they have a different management approach. They should not miss proper
treatment in the consequence of a DD underdiagnosis. So, a low-cost screening approach of
constipated individuals that could promote an adequate selection of patients for complementary
anorectal evaluation seems ideal.

Our first approach to this topic was the identification of possible low-cost tools in the anorectal
evaluation followed by an extensive review of the literature to assess the value of low-cost tools in
constipated patients’ evaluation. (Caetano et al. 2016) The BET and the DRE were the selected
low-cost tools. Our meta-analysis evaluated a total of 2329 patients and calculated a pooled
sensitivity and specificity for the BET of 67% and 80% respectively and a pooled sensitivity and
specificity for the DRE of 80% and 84%, as described in Table 4 and 5, respectively.



Table 4 - Summary of Studies with Balloon Expulsion Test (from Caetano et al. 2016)

BET
(Simulated stool, Comparative test (used
Study N Se Sp PPV NPV
volume (ml), body criteria)
position, time (min))
HRM and/or DEF prpc
61 33 80 71 45
Kassis et al. whs0S82 or pr-nr, ce-f
Chiarioni et al. 236 w5082 ARM pr-pc or pr-nr 85 71 77 80
Rao et al. 100 ws0S83 ARM prpc 60 1 100 52
Chiarioni et al. 52 w5085 ARM prpc or pr-nr 94 75 89 86
Ratuapli et al. 295 w5083 HRM prpc or pr-nr 29 78 39 70
Raza and Bielefeldt 132 A50S82 ARM pr-pc or pr-nr 76 | 92 92 80
ARM + DEF pr-pc or pr-
Minguez et al. 130 WwSDS 1 88 | 89 64 97
nr, ce-
Mibu et al. 46 A20S DEF ce- 41 92 82 63
Glia et al. 134 weos DEF cei or ce-f 37 | 88 71 64
Halligan et al. 74 w10 DEF ce-i or ce-f 87 | 63 51 91
Jones et al. 32 w50 EMG i 75 88 95 54
ARM + DEF/CTT pr-pc
Rao et al. 35 was0S8 5 89 76 80 87
or pr-nt, ce-, stt
Bordeianou et al. 123 A60S5 DEF ce-i 52 58 57 54
Legend:
BET - balloon expulsion test, HRM - high resolution manometry, ARM - anorectal manometry, DEF - defecography, EMG - electromiography. CCT - colonic
transit time

BET: W - water, A - air, SD - sustained desire to evacuate, S — seated position

HRM or ARM: pr-pc (puborectalis paradoxical contraction) or pr-nr (puborectalis non-relaxing)
DEF: ce-i (contrast evacuation impaired) or ce-f (contrast evacuation failed in 30 s)

EMG: i (activity increased)

CTT: stt (slow transit time)

Table 5 - Summary of Studies with Digital Rectal Examination (from Caetano AC et al. 2016)

Stuady N DRE (used criteria) Comparative test (used Se Sp PPV NPV
criteria)
2 of as-pc/as-nr, pe-
Glia et al. 268 i, pd-a HRM (typel-lV DD) 93 59 91 66
Tantiphlachiva 2 of as-pc/as-nr, ARM + BET or CTT prp or
etal 209 | am-nc, pd-a pr-nr, ne, stt 73 85 97 31
Bannister et al. 168 pr-pc ARM + CTT 83 95 98 65
Halligan et al. 136 prpc DEF + EMG aa-ni, i 58 88 62 87
Legend:

DRE - digital rectal examination, HRM - high resolution manometry, ARM - anorectal manometry, DEF - defecography, EMG - electromyography, CCT -
colonic transit time

DRE: as-pc (anal sphincter paradoxical contraction), as-nr (anal sphincter non-relaxing), am-nc (abdominal muscles not contracted) pd-a (perineal descent
absent, pe-i (push effort impaired)

HRM or ARM: pr-pc (puborectalis paradoxical contraction) or pr-nr (puborectalis non-relaxing)

DEF: aa -ni (anorectal angle not increased)

EMG: i (activity increased)

CTT: stt (slow transit time)

BET: ne (not expelled a 50 ml water balloon in 1 minute)



However, we faced diverse challenges: variable diagnostic criteria, different protocols of
physiological tests, lack of definitions for positive results. (Orkin et al. 2010; Tantiphlachiva et al.
2010) For example, regarding the BET, we found that the technique was not standardized in terms
of time, volume, position and material used in the procedure. (Kassis et al. 2015; Chiarioni et al.
2014; Minguez et al. 2004; Glia et al. 1998) Finally, the meta-analysis showed the importance of
the BET and the DRE in the investigation of constipated patients, but did not demonstrate their
capability as screening tools of DD. (Caetano et al. 2016)

Besides these potential low-cost tools, we were curious regarding clinical scores, specifically
targeting the DD, that could be tailored and integrated in a screening algorithm alongside the
referred low-cost tools. Two scores reporting to DD were identified - Altomare score and Renzi
score. (Renzi et al. 2013; Altomare et al. 2008) The Renzi score seemed more suitable to our

purposes (Table 6).

Table 6 — Renzi score for defecations disorders

Symptoms/variables 0 1 2 3 4

Excessive straining Never Rarely Sometimes Usually Always
Incomplete rectal evacuation Never Rarely Sometimes Usually Always
Use of enemas/laxative Never Rarely Sometimes Usually Always
Vaginal/perineal digital pressure Never Rarely Sometimes Usually Always
Abdominal discomfort/pain Never Rarely Sometimes Usually Always

An evaluation of these low-cost tools, with consistent methodology, eventually incorporating a

clinical score, seemed attractive in order to simplify the CC algorithmic approach.

10



CHAPTER 3. AIMS

Our aims were:
* To obtain epidemiological data of CC in the local community
e Determination of CC prevalence, and in its FC and IBS-C subtypes, in a representative
sample of a European Mediterranean population, using the recent Rome IV criteria;
e Analysis of a diversity of factors that can be associated with CC;
e Explore toilet behaviours and potential associations with bowel habits
e Evaluation of patients’ self-management and healthcare seeking behaviour in CC, and in

its FC and IBS-C spectrum.

* To evaluate the performance of low-cost tests in the evaluation of constipated patients
e Validation of the Portuguese version of Renzi clinical score;
e Optimization of the BET technique output;

e Evaluation of the BET, the DRE and de Renzi clinical score as separate or combined tests.

11



PART II.

RESULTS
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Abstract

Background: Chronic constipation (CC) is a major public health condition and CC
management remains challenging.

Objective: We aimed to evaluate the CC (and subtypes) prevalence in a Southern
Europe Mediterranean country using Rome IV criteria, and to assess related factors,
toilet and healthcare seeking behaviours.

Methods: Cross-sectional epidemiological survey, conducted in general community
and representing the Portuguese population according to sex and age. The ques-
tionnaire covered bowel habits, factors potentially associated with CC (demographic,
health/lifestyle, toilet behaviours) and data regarding healthcare seeking.

Results: From the study data of 1950 individuals were analyzed. The answer rate
was 68% and 1335 questionnaires were available for calculation. The CC prevalence
was 17.8%, with respectively 9.3% of Functional Constipation (FC) and 8.5% of Ir-
ritable Bowel Syndrome - subtype constipation (IBS-C). The likelihood of con-
stipation was significantly higher in younger (OR 1.01; 95% confidence interval [Cl],
1.007-1.031), solo (OR 2.48; 95% Cl, 1.7-3.47) and low-income (OR 2.40; 95% Cl,
1.77-3.47) individuals. Constipated individuals spent more time at defecation,
longer than 5 min (p = 0.001), and had particular toilet behaviours (absence of a
morning pattern [p = 0.008], the use of triggers [p = 0.001] and reading/techno-
logical material [p = 0.006]) to facilitate the evacuation. Only 39% of affected in-
dividuals sought medical advice, mainly IBS-C patients (p = 0.018).

Conclusion: Chronic constipation seems to impact 1 in each 5 Portuguese. Consti-
pated patients are younger, solo, less active and with low income. They develop aclear

toilet behaviour profile. FC and IBS-C patients assume particular behaviours.

KEYWORDS
chronic constipation, healthcare, prevalence, Rome |V, toilet behaviours
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INTRODUCTION

Chronic constipation (CC) is a symptom-based disorder that includes
a broad set of complaints as decreased stool frequency, straining,
incomplete evacuation and sense of anorectal blockage for more than
3 months. CC is either a secondary condition (due to other disease,
medications or anatomic alterations) or, more frequently, a primary
disorder without an evident underlying cause (related to neuromus-
cular or sensory-motor dysfunction)." This is one of the most
frequent gastrointestinal diagnoses made in ambulatory medicine
clinics, in addition, economic cost and adverse implications on the
quality of life make CC a major public health issue.t

The worldwide prevalence of CC among adults is estimated to be
around 15%.1 However, when looking at three large systematic re-
views including studies of community samples, we realize that the
prevalence varies widely.*™® This wide variation may be in part due to
differences in populations as age groups, culture, diet and environ-
ment.” For instance, in Southern Europe or Mediterranean countries,
Suares et al.” describes a CC prevalence between 5% and 20%.
Nevertheless, in the last 20 years there is only 1 study with more
than 1000 participants, reporting the CC epidemiology in the general
population, from France.?

Another important aspect that may contribute to the prevalence
variation is the difference in the definition of constipation in each
study.” Many of these community surveys used either self-report
constipation or guestionnaires based on one or some of the symp-
toms described in previous iterations of the Rome criteria.>’

The Rome criteria were developed for use as a standard defini-
tion of primary CC, its most recent edition - the Rome IV criteria -
(FC),
constipation-predominant irritable bowel syndrome (IBS-C) or defe-
catory disorders (DDs)”'° as described in Table 122 but to our

categorize patients as having functional constipation

knowledge, it has not yet been properly applicate in adult national
prevalence studies.

Associated factors such as gender, age, dietary habits, physical
inactivity, socioeconomic level, psychological parameters and
vaginal delivery were frequently implicated in the development of
CC according to available literature."*>'* Regarding dietary habits,
there are data suggesting that the Mediterranean diet (MD) might
be beneficial in ameliorating functional gastrointestinal symptoms in
children and adolescents, through the increased fibre and antioxi-
dant consumption and the low intake of saturated fats and oligo-
saccharides™ but there is no information regarding adult
population.

An additional interesting feature is that only a minority of pa-
tients, approximately 25% of those affected, seek specific medical
advice, making the information regarding self-management and
healthcare use scarce and nat well understood. 117

Thus, CC is an economic burden and is important to know its
accurate prevalence in populations, moreover, the clarification of
associated factors and patients' behaviours can be very important in

enhancing clinical management.

15

Key summary

1. Summarise the established knowledge on this subject

s The worldwide prevalence of Chronic constipation (CC)
varies significantly.

e High economic cost and low quality of life make CC a
major public issue.

e Data regarding associated factors and patients' behav-
iours can enhance clinical management.

2. What are the significant and/or new findings of this

study?

e CC seems to impact 1ineach 5 European Mediterranean
individuals.

« Constipated patients are younger, solo, less active and
with low income.

e Constipated individuals develop a clear toilet behaviour

profile.

AIM

The aim of this study is to determine the prevalence of CC in a
representative sample of a European Mediterranean population, us-
ing the recent Rome IV criteria. As secondary aims, we intend to
analyse the association of a diversity of factors with CC, and to
evaluate the patient self-management and his healthcare seeking
behaviour in CC, and in its FC and IBS-C subtypes.

METHODS
Study design and population

This was a cross-sectional study with an epidemiological survey,
conducted in the general community. It was carried out in the mu-
nicipality of Braga located in the North Coast of Portugal, a Medi-
terranean country of Southern Europe. A total of 178,558 individuals
constituted the eligible population older than 18 years (single inclu-
sion criterion). For an expected prevalence of CC of 20%, an accuracy
of 4% and a 95% confidence interval (Cl), we calculated a sample size
per strata. Using the central data of the region population, a sys-
tematic, stratified by age, random sampling was arbitrarily per-
formed, considering three groups: 18-39, 40-64 and > 64 years.
With an expected response of 60%, the global sample required
totalled 1920 subjects. Using the local health authority registries
from the resident population of Braga, our primary sample population
was randomly selected after applying the criteria required to obtain a
cohort that represents the adult Portuguese population. Inquiries
were sent to each 13 Health Care Centres of urban and rural areas of
the municipality of Braga. The General Practitioner excluded in
advance potential responders who had a known medical history
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TABLE 1 Rome IV criteria of chronic constipation subtypes

Diagnostic criteria (a) for functional constipation
1. Must include 2 or more of the following:
a. Straining during more than one-fourth (25%) of defecations

b. Lumpy or hard stools (BSFS 1-2) more than one-fourth (25%) of
defecations

c. Sensation of incomplete evacuation more than one-fourth (25%) of
defecations

d. Sensation of anorectal obstruction more than one-fourth (25%) of
defecations

e. Manual manoeuvres to facilitate more than one fourth (25%) of
defecations

f. Fewer than 3 spontaneous bowel movements per week

2. Loose stools are rarely present without the use of laxatives

3. Insufficient criteria for irritable bowel syndrome

Diagnostic criteria (a) for irritable bowel syndrome with constipation

1. Recurrent abdominal pain at least 1 day a week with 2 or more of
the following:

a. Related to defecation
b. Related to change in frequency of stools
c. Related to change in form of stools

2. Lumpy or hard stools (BSFS 1-2) more than one-fourth {25%) of
defecations

Diagnostic criteria (a) for functional defecation disorders

1. The patient must satisfy diagnostic criteria for functional
constipation and/or irritable bowel syndrome with constipation

2. During repeated attempts to defecate, there must be features of
impaired evacuation, as demonstrated by 2 of the following 3 tests:

a. Abnormal balloon expulsion test

b. Abnormal anorectal evacuation pattern with manometry or anal
surface EMG

¢. Impaired rectal evacuation by imaging

Note: (a) Criteria fulfilled for the last 3 months with symptom onset at
least 6 months before diagnosis.

Abbreviations: BSFS, bristol stool form scale; EMG, electromiography.

involving or influencing bowel functioning (bowel surgery, inflam-
matory bowel diseases, endocrine and neuroclogical disorders, and
medications like opioids and antipsychotics) considered exclusion
criteria. The participants were invited to fulfil the written or the
online form of the questionnaire, between September 2020 and May
2021.

Questionnaire
A guestionnaire with 25-items divided in several sections was

developed. The first section included demographic information as age
and gender. Social class was evaluated according to professional

16

occupation and activity, income (dichotomized in high and low in-
come using the cut-off of 1000 euros per month) and level of
completed education. Marital status was dichotomized in solo (single,
divorced and widow) and couple (marriage and common-law
marriage).

The second section included medical and lifestyle data. Medical
history (dichotomized into healthy when no disorders was described
and disease status when one or more disorders were described)
surgical history and medication use was collected as well. Physical
activity, smoking habits and diet were also evaluated. Diet was
assessed by means of a validated food frequency questionnaire
regarding MD.'® Adherence to the traditional MD was assessed by a
10-point scale, as described by Trichopoulou et al.'® - range of score
from O (minimal adherence) to @ (maximal adherence). The cut-off of
six points was defined to differentiate MD adherents and MD non-
adherents, as proposed previously by several authors for this pur-
pose, 18-20

The third section included data regarding bowel habits that
allowed us to define the study population in terms of regular bowel
function (control group) and FC or IBS-C (constipated group). The
diagnostic criteria used to define the constipated group were the
consensus criteria of Rome IV as detailed in Table 1. Some patients
satisfied criteria for FC and IBS-C, in this case according to the Rome
criteria specifications, the patients who had symptoms of IBS-C and
FC were classified as IBS-C.

Questions regarding self-management and healthcare seeking
were included in the last section of the questionnaire - descriptive
healthcare seeking, the use of over-the-counter and/or prescribed
laxatives and other complementary techniques, proctological condi-
tions, as well as some toilet behaviours (evacuation pattern, squatting
device, triggers as coffee or cigarette, the use of reading or techno-
logical material in the toilet).

A pilot study was conducted with this questionnaire, adminis-
tering it to 10 subjects from a socio-cultural setting similar to that of
the study population. The questionnaire was found to be easy to

understand and answer.

Ethical considerations

The study project was approved by the Ethic Commissions of Braga
Hospital and School of Medicine of Minho University and by the
North Region Health Administration. Informed consent was obtained
from all participants, and Portuguese regulations applicable to the
management of personal data was followed at all times.

Data analysis

Descriptive statistics for continuous wvariables were reported as
median (interquartile range, IQR) while for categorical variables were
reported as frequency (%). The Pearson chi square test was used to
compare categorical variables and the Wilcoxon test to compare
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continuous data. A Multiple Linear Regression Model was performed
for each of the significant variables previously calculated when
considered adequate. All statistical tests were two-sided and a
probability level of 0.05 was used to indicate statistical significance.
All the statistical analyses were conducted using the software SPSS
27.0 (IBM).

RESULTS

A total of 1950 questionnaires were delivered, and overall, 1382
subjects replied. Despite the initial exclusion criteria, additional 47
responders were excluded due to colorectal disease or surgical his-
tory (N = 10), chronic use of opioids (N = 4) and lack of more than
50% of the information (N = 33), making 1335 questionnaires

available for analysis (68%).

General demographic data

Regarding the study population and following the items order of
subsequent analysis in Table 3: 895 (67%) were female with median
age of 45 (1Q 19) years; 34.2% with low qualified professions, 12.1%
professionally not active and 21.9% with low income; the level of
education was low (up to ninth grade/middle school) in 17.7%, me-
dian (up to 12th grade/high school) in 31.1% and superior in 51.3% of
participants; 68% lived as a couple.

There was a slightly higher proportion of female responders
compared with global population {(66% vs. 54%) but there were no
other statistically significant differences in the baseline characteris-
tics of individuals in the study population and in the Portuguese

population.?t

Prevalence of CC and subgroups (FC and IBS-C)

The prevalence of CC (FC plus IBS-C) in the study sample was 17.8%
{N = 237). Ninety-nine patients satisfy criteria for FC and IBS-C, but
according to the Rome criteria 113 patients were classified as IBS-C
and 124 as FC. The subgroup prevalence was 9.3% for FC and 8.5%
for IBS-C.

Regarding the items of Rome IV criteria that establish the diag-
nosis of constipation (displayed in Table 2}, as expected they were all
also more freguent in both subgroups of individuals. Besides the
known criteria another item stood up: time at defecation >5 min.
Time at defecation >5 min was more frequent in constipated in-
dividuals (56.4% vs. 31.9% p = 0.001) and that was also true for both
FC (59.5% vs. 30.8% p = 0.001) and IBS-C (55.9% vs. 39.2%
p = 0.002) subgroups.

Another unexpected data was the reported use of laxa-
tive (although unfrequently) by 20 individuals with no bowel
complains.

17

CC related factors and behaviours

Table 3 describes the main characteristics of the constipated group
and the control group.

1. CC related factors (demography and health/lifestyle):

Demography - Constipated individuals were younger (49 vs.
51 years old, p=0.014), professionally not active (32.2% vs. 35.1%
p=0.001), single (49.6% vs. 28.5% p = 0.001) and with low-income
(37.9% vs. 18.3% p = 0.001) in comparison to the control group.
Lifestyle - Constipated individuals reported more frequently
comorbidities (91.2% vs. 66.7% p = 0.001), and less practice of
physical activity (51.5% vs. 60.7% p = 0.049). There were no dif-
ferences regarding other items, including MD score and MD
adherence.

On evaluation of these CC factors, the univariate analyses revealed
that age, professional activity, marital status and income had a
significant influence on the likelihood of constipation, but profes-
sional activity was not sustained in the multivariate analysis sub-
sequently performed (Table 4). There were no significant
interactions between the remaining variables used. The likelihood
of constipation was significantly higher in younger population (OR
1.0019; 95%Cl, 1.007-1.031). The solo and low-income responders
were also more likely to suffer from constipation (OR 2.48; 95% Cl,
1.77-3.47 and OR 2.40; 95% Cl, 1.7-3.38 respectively).

2. Toilet behaviours - The less frequent morning evacuation habit
(66.1% vs. 79.2% p = 0.008), the use of triggers to facilitate
evacuation (51.7% vs. 15.3% p = 0.001) and the use of reading or
technological material in the toilet (64.7% vs. 52.3% p = 0.006)
were more frequent in the constipated group.

3. Healthcare seeking - Constipated patients were more concerned
about their bowel habits (67.1% vs. 28.9% p = 0.001) and sought
mare frequently any form of healthcare advice (61.1% vs. 29.7%
p = 0.001) - specified in absolute numbers as medical (93 vs. é4),
pharmaceutical (69 vs. 34), alternative (24 vs. 12} and psycho-
logical (3 vs. 2) advice. Constipated patients use more laxatives
(27% vs. 6.5% p = 0.001) and suffer more frequently from proc-
tological conditions as haemorrhoidal disease (61.2% vs. 39.5%
p = 0.001) and anal fissure (23.5% vs. 15.4% p = 0.03). When
calculating specifically the medical seeking behaviour of this CC

population we find the rate of 39%.

FC and IBS-C subgroup evaluation

Comparing FC and IBS-C patients, no differences were found in de-
mographic or health/lifestyle characteristics. Considering the toilet
and healthcare seeking behaviours, some differences were raised
(Table 5). Only FC patients reported an evacuation (absence of)
regularity, and the use of triggers and squatting devices for evacua-
tion. 1BS-C patients were more concerned about their bowel habits
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TABLE 2

FC + IBS-C (n = 237)

1. CC related factors

Demography
Female 167 (70.5%)
Age (median years/interquartile range) 49/28
Low qualification profession 58 (32.2%)
Professionally not active 47 (19.8%)
Low income 81 (37.9%)
Scholarity
9th grade 37 (15.9%)
12th grade 75 (32.3%)
Superior 120 (51.7%)
Marital status
Couple {married and common law) 115 (50.4%)
Single (single, divorced, widow) 113 (49.6%)
Lifestyle
Healthy status 136 (66.7%)
BMI 245/44
Water intake (<1,5 L) 170 (85.4%)
MD adherence (>5 points) 137 (67.8%)
Physical activity 102 (51.5%)
Smoking habits 89 (44.7%)
2. Toilet behaviours
Morning evacuation 72 (66.1%)
At home evacuation 208 (98.6%)
Squatting devices 9 (8.4%)
Triggers 61 (51.7%)
Digital or printed material toilet use 139 (64.7%)
3. Healthcare seeking
Concerns regarding bowel habits 139 (67.1%)
Seek healthcare for bowel habits 124 (61.1%)
Haemorrhoidal disease 123 (61.2%)
Anal fissure 46 (23.5%)

Individualized Rome IV criteria in constipated patients and controls

Control {n = 1098) P value
728 (66.3%) 0216
51/26 0.014
319 (35.1%) 0.195
115 (10.5%) 0.001
173 (18.3%) 0.001
193 (18%) 0.735
330 (30.8%)

548 (51.2%)

767 (71.5%) 0.001
307 (28.5%)

964 (91.2%)

24/4.5 0.702
227 (82.2%) 0.356
192 (69.6%) 0.684
167 (60.7%) 0.049
109 (39.6%) 0.268
210 (79.2%) 0.008
267 (96.4%) 0.137
9 (3.6%) 0.068
163 (15.3%) 0.001
149 (52.3%) 0.006
80 (28.9%) 0.001
80 (29.7%) 0.001
109 (39.5%) 0.001
41 (15.4%) 0.03

Abbreviation: BMI, Body mass index.

(74.7% vs. 60.7% p = 0.032) and sought more frequently any form of
healthcare advice (69.9% vs. 53.6% p = 0.018).

DISCUSSION

QOur population presented a constipation rate of 17.8%, in accor-
dance with other European demographic studies with prevalence
between 19.8 and 20.2 per 100 inhabitants.® When considering

18

small and large available Mediterranean studies of the last 2 de-
cades, we are close to the French [22.4-%]',8 the Spanish (19‘.2%)22
and in a less extent the Greek results (15%).2° Most of these
studies used self-reported information, which have identified bias
limitations, but some applied simultaneously the previous Rome

criteria.”?%% |t

is remarkable that the prevalence of CC seems to
remain consistent using the Rome IV criteria. Aside the criteria
discussion, the similarity of constipation rates in the developed

countries may partially be due to the similar lifestyle, physical
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TABLE 3 Main characteristics of the constipated group and the control group

FC + IBS-C (n = 237) Control (n = 1098) P value
Less than 3 defecations per week 49 (21%) 3 (19%) 0.001
Use of laxatives 63 (27%) 20 (6.5%) 0.001
Time at defecation >5 min 132 (56%, 4%) 96 (31.9%) 0.001
Hard stools 212 (91%) 107 (38.9%) 0.001
Straining 187 (82.4%) 3 (1.3%) 0.001
Sensation of incomplete evacuation 178 (77.7%) 38 (15.8%) 0.001
Manual manoeuvres to evacuate 48 (28.1%) 2 (1%) 0.001
Abdominal pain related to defecation 114 (56.7%) 29 (13.1%) 0.001
Abdominal pain related to change in frequency of stools 107 (51%) 29 (12.7%) 0.001
Abdominal pain related to change in form of stools 133 (63.9%) 50 (21.9%) 0.001
TABLE 4 Prevalence and likelihood of constipation
Likelihood of constipation
Multivariate logistic regression
Prevalence (%) P value OR 95% Cl1 P value
Age (median years) 49 0.014 1019 1.007-1.031 0.001
Low income 37.9% 0.001 240 1.7-3.38 0.001
Marital status
Solo (single, divorced, widow) 49.6% 0.001 248 1.77-347 0.001

TABLE 5 Comparison of toilet behaviours and healthcare seeking in Functional Constipation (FC) and IBS-C individuals

FC (n = 124)
Toilet behaviours
Morning evacuation 72 (66.1%)

At home evacuation 100 (100%)

Squatting devices 9 (8.4%)
Triggers 61 (51.7%)
Digital or printed material toilet use 73 (63.5%)
Healthcare seeking
Concerns regarding bowel habits 68 (60.7%)
Seek healthcare for bowel habits 59 (53.6%)
Haemorrhoidal disease 68 (63%)
Anal fissure 24 (23.3%)

IBS-C (n = 113) P value Missing data (%)
97 (98%) 0.001 12%
108 (97.3%) 0.098 11%
2 (2%) 0.001 14%
21 (20%) 0.001 7%
66 (66%) 0.7 9%
71 (74.7%) 0.032 13%
65 (69.9%) 0.018 14%
55 (59.1%) 0579 15%
22 (237%) 0.953 17%

activity and socioeconomic level as well as common dietary habits
of these populations. In fact, we hypothesized that MD could in-
fluence the prevalence rate in our Mediterranean population, but it
was not confirmed as discussed below.

With the Rome IV criteria, we could discriminate the population
prevalence of the two main subtypes of CC (FC - 9.3% and IBS-C -
8.5%) and this division also allowed us to evaluate the association
of certain specific features. The Rome Foundation recently pub-
lished their Global Study results and calculated a worldwide

19

prevalence of FC and IBS-C of 11.7% and 1.3% respectively in a
comhined Internet and household survey in 26 countries.®® The
most important limitation of their study was the lack of national
representation, thus, our is the first European population survey
using the Rome IV criteria to define constipation in an adult
epidemiologic study. In the spectrum of the primary CC we were
not able to categorize and calculate the prevalence for DD, which is
around 50% in the constipated population according to other

studies™** and our own experience.*?
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A secondary aim was to identify factors related to CC. Female
gender was not significantly associated with CC as described by
other authors.>™® A reasonable explanation is the female prepon-
derance of the survey responders, including the control group, a
bigger study population would probably reveal that association.
Constipated patients were slightly younger than controls as
described by some authors but not by others.?272* Verkuijl S et al.
brilliantly explore these apparently contradictory conclusions by
reporting different clinical patterns of constipation symptoms in
different age groups and pointing several pathophysiological differ-
ences as the reason.”® In our population, being solo and profession-
ally not active were associated with constipation. This might be
explained by less regularity of routines in these conditions. In-
dividuals of lower social, economic and educational level have a
tendency towards higher constipation rates according to Bytzer

1.** and Peppas et al.® but in our sample, only low-income was

et a
associated with constipation. Possibly educational, social and eco-
nomic level are not so closely related in the Portuguese population as
in other populations, explaining why we identify the association with
low-income but not with educational or professional qualification.
Although out of the scope of this manuscript, among these low-
income responders, we found an associated behaviour pattern of
lack of exercise, no smoking and poor adherence to MD. Constipated
individuals report less frequently a healthy condition compared to
controls in agreement with other studies, that state the well-known
association with comorbidities as cardiovascular, digestive or psy-
chological conditions.®2® Surprisingly there were no differences in
terms of diet factors such as number of meals, water intake, food
restrictions and adhesion to a MD., MD was extensively studied in
terms of cardiovascular benefit and overall survival, but regarding
bowel habits, as far as we know only Agakidis et al."® concluded that
good adherence to the MD in a younger population was associated to
lower prevalence of functional gastrointestinal diseases.'® Maybe a
bigger sample could uncover some of these associations. However,
poor diet habits are associated with low income?®’ an important de-
mographic factor identified in our CC population. Or else, perhaps
our participants may not be keen at recalling the variation of their
lifestyle behaviours. Physical inactivity was more frequent in
constipated individuals as described by others.?® In our opinion our
data adds evidence pointing to the continuous effort in terms of
patient education regarding exercise.

We confirm that all items of Rome IV criteria were associated
with the diagnosis of FC and IBS-C showing that they are all strong
and associated criteria. The time at defecation >5 min was more
frequent in constipated individuals and in both subgroups. Could be
this feature additionally important when we evaluate bowel habits?2?
In a study with 102 patients, Garg and Singh associate the TONE'
mnemonic habits (T, 3 min at defecation; O, once-a-day defecation
frequency; N, no straining during passing motions; E, enough fibre)
with improvement in deranged defecation habits and haemorrhoidal
disease.?” Verkuijl § et al. also identify straining of more than 5 min
as well as daily failure to defecate as reliable indicators of CC*° We
think that time at defecation is probably underestimated and that it is

20

important to integrate this item in our clinical interview and to work
it in our therapeutic plan with constipated patients.

Toilet behaviours associated with CC were the reduced
morning evacuation habit, the use of reading or technological
material, and the use of triggers (such as coffee, cigarette, gym) to
help evacuation. The absence of the morning evacuation habit is
probably explained by the pathophysiological mechanisms of con-
stipation, making harder to control the time-scheduled bowel
evacuation. Reading and technological material use, is described by
more than 60% of the constipated subjects and that also is an
echo of our times, As Goldstein et al. conclude in their study and
we also infer from our survey, the use of reading or technological
material seems to relax individuals but not help specifically the
evacuation (at least not consciously).?® When looking at subtype
analysis, FC patients do not present an evacuation regularity, and
this can explain the need for the more frequent use of triggers and
squatting devices - the absence of an evacuation pattern pressures
these patients for a rigid toilet commitment to improve the bowel
habits in FC, not so demanding with the more intermittent nature
of IBS complains.

Our study also examined the use of healthcare resources by
constipated individuals. The seek for medical, pharmaceutical, alter-
native and psychological help was associated with constipation as
well as the use of (over-the-counter and prescribed) laxatives. Similar
to Galvez et al. that reported seeking of healthcare in over 40% of
constipated subjects in their study population, we identify in our
constipated individuals 39% of specific medical seeking and 67% of
seeking for any form of help regarding their bowel habits.*® Maybe
the proximity to the pharmacist, herbalist or shopkeeper and ease of
access to laxatives (even the controls described its occasional use)
can explain the growing seek of any form of help regarding bowel
habits. At this point, there was also a significant difference between
our subgroups - the concern and healthcare for bowel habits are
reported more frequently by IBS-C individuals compared to FC pa-
tients. This can be explained by the abdominal pain that characterizes
IBS, a troublesome symptom that probably raises fears in theses
commonly anxious patients.>*

Advantages of this study are its large size and its reliance on a
sample of the general population. The systematic sampling and age
stratification to define our study population reduced selection bias.
Most epidemiological studies comprise sample selection based on
recruitment of volunteers, occupational groups, commercial data-
bases or student populations or are based on doctor-delivered
questionnaires or hospital diagnoses upon admission and it in-
creases the risk of information bias.*® The main weakness of the
study is the sample size that could be even larger and the use of
recall information; by other hand, additional information could have
been collected, for instance gynaecological background in this pre-
dominant female population.

As pointed out, this is the first epidemiological study regarding
CC in an adult population of a European Mediterranean country
using extended Rome IV Criteria. As far as we know, it is also the first
time that an exhausting evaluation of associated factors, toilet
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behaviours and healthcare seeking is achieved, helping us to under-

stand better constipated individuals.

CONCLUSION

Using Rome IV criteria, the prevalence of CC is 17.8% (FC - 9.3% and
IBS-C - 8.5%) in this European survey. This condition was associated
with younger age, being solo, professionally not active, having a low-
income, and a reported unhealthy condition and less practice of ex-
ercise. Constipated individuals spent more time at defecation and
have specific toilet behaviours (as the absence of morning pattern,
the use of triggers, the use of laxatives and the use of reading/
technological material). Although they seek for a diversity of
healthcare support, only 39% of affected individuals seek for medical
advice. The toilet behaviours seem more complex in FC, inversely the

healthcare seeking behaviour looks more frequent in IBS-C.
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ABSTRACT - Background - Recently, the Obstructed Delecation Syndrome score (ODS score) was developed and validated by Renzi to assess clinical

staging and to allow evaluation and comparison of the efficacy of treatment of this disorder. Objective - Our goal is to validate the Portuguese version
of Renzi ODS score, according to the Consensus based Standards for the selection of the Health Measurement Instruments (COSMIN) checklist.
Methods - Following guidelines for cross-cultural validity, Renzi ODS score was translated into the Portuguese language. Then, a group of patients
and healthy controls were invited to fill in the Renzi ODS score at baseline, after 2 weeks and 3 months, respectively. We assessed internal consistency,
reliability and measurement error, content and construct validity, responsiveness and interpretability. Results - A total of 113 individuals (77 patients;
36 healthy controls) completed the questionnaire. Seventy and 30 patients repeated the Renzi ODS score after 2 weeks and 3 months respectively.
Factor analysis confirmed the unidimensionality of the scale. Cronbach’s « coefficient of 0.77 supported item’s homogeneity. Weighted quadratic
kappa of 0.89 established test-retest reliability. The smallest detectable change at the individual level was 2.66 and at the group level was 0.30. Renzi
ODS score and the total (-0.32) and physical (-0.43) SF-36 scores correlated negatively. Patient and control’s groups significantly differed (11 points).
The change score of Renzi ODS score between baseline and 3 months correlated negatively with the clinical evolution (-0.86). ROC analysis showed
minimal important change of 2.00 with AUC 0.97. Neither floor nor ceiling effects were observed. Conclusion — This work validated the Portuguese
version of Renzi ODS score. We can now use this reliable, responsive, and interpretable (at the group level) tool to evaluate Portuguese ODS patients.

HEADINGS - Constipation, classification, Defecation. Psychometrics. Surveys and questionnaires.

INTRODUCTION Altomare score includes “'time spent at the toilet™ and “stool consist-
ency”, items with a strong cultural influence and diet effect in our
Chronic constipation is one ol the five most common gastro-  opinion, On the other hand, Renzi score is a simple questionnaire

intestinal disorders. It consumes substantial health care resources  (FIGURE 1) that discriminates between healthy controls and ODS

AV

due to the high prevalence and specificity of the diagnostic tests and patients with sensitivity of 92% and specificity of 9694

treatments involved. It also has a considerable impact on patients’

quality of life and mental state'"). Symptoms /variables | 0 1 2 3 iy
Patients with functional constipation (FC) according to the Excessive straining | Never | Rarely | Somelimes | Usually | Always

ROT“E{ TV‘Criteria, fall i"?o one Of T.l".lrf.’-e Categ(} 1‘ies: nol'mﬁl‘ tldﬂsll g:fcaot.fﬂgllleutl'el rectal MNever Harew Sometimes Usua”y A\Wﬁys

constipation, slow transit constipation and obstructed defecation T

syndrome (ODS)>", The ODS is the most frequent form of FC  |j3ziive Never | Rarely | Sometimes | Usually |  Always

and it can be purely functional (anismus), mechanical (retocele, Vaginaliperineal .

rectal prolapse) or both®, digital pressure Never Rarely Sometimes | Usually | Always
To diagnose ODS, clinical criteria must be complemented with @Eﬂg%'&?{; - Never | Rarely | Sometimes | Usually | Always

at least two alterations related to impaired evacuation in anorectal

tests — balloon expulsion test (BET), an91‘ectai manometry (ARM), Sintomas / varidveis 0 1 2 3 4

Imaging or electrmnyography _(EMG}{S'”- Therefore_ ODS diagnosis Esforco excessivo Nunca | Raramente | As vezes | Frequentemente | Semprs

m_\fqlves gledt_c-omplemty and impor tdl}t direct dnd_mduec-t costs. A Esvaziamento rectal | o | poramente | As vezes e —

clinical score is a useful tool to categorize the severity of symptoms incomplgto

a..ﬂd C'\-"illualc pos&l—lr(‘:'almcnl TCSU".SES'”I‘ BCSidCS, it can be studied as gi:&l;g“stel’sf Nunca | Raramente | As vezes Frequentemente | Sempre

first line evaluation instrument before step up to a more complex Pressé(; ot -

diagnostic approach. In 1996, Agachan et al. published the first  |yaginal/ perineat | UNC8 | Raramente | Asvezes | Frequentemente | Sempre

constipation scoring system useful for the evaluation and manage- Desconforto / dor

g + s i Nunca | Raramente | As vezes | Frequentemente | Sempre
ment of constipated patients'"™. Altomare score and Renzi score are abdominal f P

the only two published and validated tools to evaluate ODS patients.  FIGURE 1, Rensi ODS score (English and Porcagucse version).
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Recently, a Consensus-based Standards (or the selection ol
health Measurement Instruments (COSMIN) checklist was devel-
oped in an international Delphi study to evaluate the methodologi-
cal quality of studies on measurement properties of health-related
patient reported outcomes''!.

To be applied in Portuguese-speaking countries, there must
be a validated Portuguese version of the Renzi ODS score, what
did not exist to date. Our goal is to validate the Renzi ODS score,
in the Portuguese language according to the COSMIN checklist.

METHODS

Translations and cross cultural validity

After receiving authorization from the developers ol the
original ODS score, Renzi ODS score was translated forward (into
Portuguese) by two bilingual translators. Then, two Gastroenter-
ology’s experts synthetized the results of the translation into a
unique score that suffered a backward translation (into English)
by two bilingual translators"?, All of them worked independently
from each other to allow detection of errors, divergent interpreta-
tion or ambiguous items"". A panel of two gastroenterologists,
with command of English, evaluated the obtained Portuguese
version to achieve a consolidated version without discrepancies.
The protocol of research had a positive report from the Ethics
Committee for Health ol the Hospital of Braga and the Ethics
Subcommittee [or Life and Health Sciences (SECVS). All data
were collected anonymously.

Patients’ selection

From July to October 2016, outpatients over 18 years old at-
tending Gastroenterology Department of Braga's hospital, with
ODS diagnosis were invited to participate in the study. Healthy
individuals, mostly patients accompanying persons, were randomly
selected as control group. Exclusion criteria were previous colo-
rectal surgery or cancer. Hirschsprung's disease and/or inability to
answer the questionnaire. A written informed consent was obtained
from those who agreed to participate.

Study design and data colection

It was a prospective, observational. and longitudinal study car-
ried out at the Gastroenterology Department of Braga Hospital.

At baseline, there was a lace-to-face interview. Socio-demo-
graphic and clinical data were collected"®. The Renzi ODS score
and the validated Portuguese version 2 of the Sort Form — 36 items
(SF-36) were applicd. SF-36 is a generic measure of health that is
clear and easy to fill, with good psychometric properties™'%. Tt
comprises 36 items considering two main components (physical
and mental). Furthermore, it is not specific for any age or disease.
Higher SF-36 scores define more favorable health status. After 2
or more weeks, patients were contacted by telephone for a second
Renzi ODS score application. Three months later, patients were
contacted by telephone for a third interview to apply the Renzi ODS
score again and to assess clinical evolution. Clinical evolution was
rated in a Global Perceiving Effect (GPE) score of seven catego-
ries: “Much better”, “Better”, “Somewhat better”, “Unchanged”,
*Somewhat worse”, *Worse™ and “Much worse”, in a scale ranging
from 3 to -3, respectively.

Statistical analysis
There is no consensus on the number of patients required to run

56 = Arg Gastroenterol » 2018, v. 55n° 1 jan/mar
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alactor analysis, with rules of thumb varying [rom4 to 10 subjects
per variable, with a minimum of 100 subjects’”. At least 50 patients
are needed to assess reliability!'". Collected data were gathered in
Statistical Package for Social Sciences (SPSS)* - version 23.0 and
all statistical analysis was performed using this program. Normality
of the variables was evaluated throw Skewness and Kurtosis values
(normality considered for values between -1 and 1), Komolgorov-
Smirnov test and Shapiro-Wilk test"®. If not specified, statistical
significance was accepted for P<0.05. Acceptability depends on
the proportion of Renzi-ODS score and SF-36 questionnaires with
incomplete filling and missing items.

Methodological testing according COSMIN checklist

« Internal consistency

This measurement property evaluates the extent to which differ-
ent items in a questionnaire are correlated, thus measuring the same
concept"”. A principal component analysis (PCA) was performed
to assess the unidimensionality of the scale. The scree plot of ei-
genvalues was used to determine the number of components and
items with factor loading <0.5 were considered for deletion. The
homogeneity of the items is determined by Cronbach’s ¢, item—to-
tal, and item—item correlations. Cronbach’s a was calculated using a
one-at-a-time deletion procedure to assess the impact of each item
on internal consistency separately. Cronbach’s a between 0.70 and
0.95 was considered an indicator of adequate homogeneity of the
items'”, Inter-item correlations should be under 0.7 and corrected
item-total correlations should exceed (.47,

* Reliability

To evaluate reliability, a second interview with application of
Renzi ODs score was conducted, after 2 weeks. Tt was independent
from the first, as neither the patients nor the investigator were aware
of the scores achieved in the initial evaluation. This time interval
was considered appropriate since it is long enough to prevent recall
bias and short enough to ensure that there were no changes in the
construct to be measured"". Since it is an ordinal score, simple
kappa coefficient (z) for each item and weighted quadratic kappa
for the total score were assessed to evaluate test-retest reliability®V,
Kappa is “acceptable” when it is >0.40, “fair to good” if it is be-
tween 0.40 and 0.75 or “excellent™ if it is >0,7522,

* Measurement error

Measurement error includes the systematic and random error
of a patient’s score that is not attributed to true changes in the
construct to be measured!”. The Standard Error of Measure-
ment (SEM) was calculated using the formula SEM = SD yI-r
(SD=standard deviation; r=reliability). The Smallest Detectable
Change (SDC) reflects the smallest individual change in score that
can be interpreted as a real change in score, above measurement
error, in one individual (SDCind= SEM x 1.96 x y2)andin a group
of people (SDCgroup = SDCind/yn )7

* Content validity

Content validity was defined as the degree to which the content
of a questionnaire is an adequate reflection of the construct to be
measured and it should be assessed by judging the relevance and
comprehensiveness of the items™®. An indication that the com-
prehensiveness of the items was assessed could be the indication
of missed items: large floor and ceiling effects can indicate a scale
that is not comprehensive!!",
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» Validity (construct validity and structural validity)

This measurement property refers to the extent to which
scores, in a particular instrument, relate to other measures and
its consistency with theoretically derived hypotheses concerning
the concepts that are being measured'®. It includes structural
validity and construct validity. Structural validity is evaluated by
performing exploratory factor analysis, more specifically PCA (see
Internal Consistency above). Construct validity was assessed using
the “hypotheses testing’ method that tests predefined hypothesis,
for example. expected correlations between measures or expected
differences in scores between groups''”. A higher percentage of
correct predictions indicates stronger support for construct valid-
ity. Convergent evidence was assessed by calculating Spearman
rank correlation coefficient between the scores of the Renzi ODS
score and the SF-30, obtained at the first interview, based on the
assumption that patients with more severe ODS would have lower
quality of life; therefore it is expected a negative correlation, at
least moderate, between the total Renzi ODS score and the total,
physical and mental scores of SF-36. A Spearman’s correlation
<0.301is classified as “weak™, between 0.30 and 0.30 as “moderate”
and >0.50 as “strong™®. As Renzi score showed significant dif-
terences between the median score for patients (median=4.5) and
controls (median=12,5)", it is expected a difference of, at least, 6
points between the Renzi ODS scores ol the two groups.

* Responsiveness

Responsiveness is the ability of a questionnaire to detect clini-
cally important changes over time in the construct to be measured,
even if these changes are small, considering it a measure of longi-
tudinal validity'''". To evaluate responsiveness, a third interview
was conducted by telephone, 3 months after the first one, to apply
Renzi ODS score, under the same instructions and by the same
initial interviewer, and to apply a GPE score to assess patient’s
perceived change about the construct that are being measured. This
time interval was considered appropriate since it is long enough to
expect clinical change in patients with ODS, but still short enough
to assume that patients would be able to recall whether any changes
in their condition occurred during this period®¥, It is expected
that changes in Renzi ODS score between the first and the third
interview negatively correlates with the GPE score with a correla-
tion coefficient <-0.51'",

= Interpretability

Interpretability 1s defined as the degree to which one can
assign qualitative meaning to quantitative scores!'". This can
be assessed through distribution of the total scores in the study
population and relevant subgroups, floor and ceiling effects and
Minimal Important Change (MIC). Floor and ceiling effects are
considered to be present if more than 15% of respondents achieved
the lowest or highest possible score, respectively”. Study sample
was dichotomized, according to GPE, in groups of “importantly
improved” (includes “much better” and “better” options) versus
“stable” (includes “somewhat better”, “unchanged” and “somewhat
worse” options). Subsequently, receiver operating characteristic
(ROC) analyses were performed. The area under the curve (AUC),
a measure of responsiveness, was considered as the probability
of correctly classifying the “importantly improved™ from “sta-
ble” patients, and a good discrimination is considered if AUC
>(.70172 For determining MIC, optimum ROC cut-off point
of the change score was obtained by weighting sensitivity and

26

specilicity equally. MIC for improvement was calculated nstead
of MIC for deterioration because one ol the main goals of Renzi
ODS score is to assess change after treatment interventions. If the
measurement error (SDC) is smaller than MIC, it is possible to
distinguish clinically important change from measurement error
with much confidence!"™",

RESULTS

The gastroenterologists compared the two translated versions
and the original version and no changes were applied to the final
translation. A total of 113 individuals signed the consent and
participated in the study with no missing items in the question-
naire. From the total of 113 ndividuals interviewed at baseline,
77 (68.14%) enrolled the patient’s group. The patients’ group had
more women (£<0.05). No other significant differences were found
between patients and controls.

Internal consistency

After performing PCA, one leading ecigenvalue emerged in
the scree plot of eigenvalues (FIGURE 2) that explained 53.37%
of total variance, conferring unidimensionality to the scale. This
means that all items are associated to a single construct. All items
analyzed had factor loadings >0.5, which means high correlation
with the principal component, so all items were kept. This was also
taken into account when assessing structural validity.

Scree Plot
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FIGURE 2. Scree plot of eigenvalues from PCA (n=113).

Cronbach’s a coefficient calculated for the 5 items was 0.77,
thus all items have enough homogeneity (TABLE 1). Cronbach’s «
was also calculated considering deleting each item separately, which
resulted in a range of 0.68 to 0.78, therefore the exclusion of any
item would not substantially affect reliability. There is no redun-
dancy between the items since inter-item correlations were <0.7.
Corrected item total correlation lowest value was 0.39, which it's
not considerably different from 0.40.
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TABLE 1. Cronbach’s « coefficient for total Renzi ODS score, item-total
vorrelation and Cronbach’s a with item deleted for each item

TABLE 3. Spearman’s correlation coefficients determined when comparing
Renzi ODS score and SE-36's scores

0.77

Cronbach’s a
mgfl-]licl;;ﬂ:(n: 113) Item-toral Cronbach's alpha if

correlation item deleted
L. Excessive straining 0.69 0.68
2, Tpcor_nplete rectal 0.68 0.68
evacuarion
1'5 Use of enemas and 041 0.78
axatives
4. Vaginal-anal-perineal
maneuvers to attempt 0.39 0.78
defecation
5. Abdominal 057 0.72

discomfort/pain

Reliability

TABLE 2 shows the results of test-retest reliability, evaluated
in 77 patients. As simple values for each item ranges from 0.49 to
0.81 and weighted quadratic kappa for the total score is 0.89, test-
retest reliability is considered good to excellent.

TABLE 2. Descriptive statistics, test-retest reliability and measurement
error of Renzi ODS score

Test Mean (SD) (n=77) 12.0 (£2.9)
Re-test Mean (SD) (n=77) 12.4 (+3.3)
Difference test-retest mean (SD) (n=77) -0.35(+1.4)
Simple kappa coetficient (n=77)

1. Excessive straining 0.75

2. Incomplete recral evacuation 0.49

3. Use of enemas and laxartives 0.73

4. Vaginal-anal-perineal maneuvers to defecare 0.81

5. Abdominal discomfort/pain 0.71

Weighred quadratic kappa (n=77)
Total score (95 CI)
SEM (95% CI)

0.89 (0.85 - 0.94)
0.96 (0.71-1.12)
SDCind (95% Cl) 2.66 (1.97-3.10)
SDCgroup (95% CI} 0.30(0.22-0.35)

Cl; confidence incerval; SD: standard deviation; $DCind: Smallest Derectable Change at the
individual level; SDCgroup: smallest detectable change at group level; SEM: standard error

of measurement.

Measurement error
SDC at the individual level was 2.66 and at the group level was
0.30 (TABLE 2).

Validity

As previously hypothesized, the total score of Renzi ODS score
negatively correlated with the total (rs=-0.32; P<0.01) and physi-
cal scores (rs=-0.43; P<0.01) and these are considered moderate
correlations. There was also a negative correlation with mental
scores of SF-36 (rs=-0.14) but it did not reach statistical signifi-
cance (TABLE 3). Significant differences were obtained (Mann-
Whitney U test=0; P<0.01) comparing patients (median=12) and
controls (median=1). Therefore, there is a difference of 11 points
in the medians of both groups, greater than the 6 point previously
hypothesized.
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SF-36 total  SF-36 physical SF-36 mental
score score score
Renzi ODS
score (n=77) -0.32% -0.43% -0.14

#Correlation seatstically significant (P<0.01).

Responsiveness

There was a negative correlation between change score in
Renzi ODS score and the GPE score with a correlation coefficient
<-0.5 (rs=-0.86; P<0.01). Hypothesis regarding ROC analysis was
confirmed, since AUC was 0.97 (95% CI: 0.91-1.00).

Interpretability

Neither floor nor ceiling effects were observed for any of the
scores (TABLE4). Using ROC analysis for discriminating improved
versus stable patients (as assessed by the GPE score) through
changes in the Renzi ODS score and by weighting sensitivity and
specificity equally, the best cut-off was 2.00 (sensitivity-100%;
specificity-92%). SDCgroup is smaller than MIC (0.30<2.00) and
SDCind is greater than MIC (2.66>2.00).

DISCUSSION

Nowadays, ODS is still a common but complex syndrome. A
clinical severity index, as proposed by Renzi et al. could be a useful
tool in the diagnostic algorithm and the evaluation of meaningful
changes after treatment”,

Since Renzi ODS score was successfully validated in the Eng-
lish language, showing good discriminatory power to distinguish
between patients and controls and changes in patients over time,
we intend to validate a Portuguese version of Renzi ODS score
following COSMIN checklist guidelines®'".

According to what we stated, we could validate the domains
of reliability, validity, responsiveness and interpretability (at group
level) of Renzi ODS score, following strict methodology based in
the COSMIN checklist!".

Regarding cross cultural validity. guidelines for a correct trans-
lation and cultural adaptation were fulfilled without considerable
constraints, since it is a pretty straightforward questionnaire!®.
Good acceptability and absence of missing items reinforced this.

The results showed good internal consistency assessed by PCA
procedure, confirming that this is a unidimensional scale. The
reliability of Renzi ODS score was confirmed by high internal
consistency (Cronbachs’s a=0.77 supporting homogeneity of all
items in the scale), test-—retest (weighted quadratic kappa ©=0.89)
and inter-rater (0.96) reliabilities.

Validity was assessed through structural validity and hypoth-
esis testing. Structural validity refers to PCA. already explained
above. Of the following a-priori-formulated hypotheses in correla-
tion analysis: the Renzi ODS score is negatively and moderately
correlated with the total and physical scores of’ SF-36 (rs=-0.32
and -0.43, respectively). Although also negatively correlated, the
same assumption failed on the statistical association of Renzi
ODS score with mental score of SF-36. Probably, a greater study
sample, as it was used in the original validation study, would lead
to a more significant correlation values". There was a significant
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TABLE 4. Distribution of total scores, floor and ceiling effects

Mean SD Median Range Floor effects  Ceiling effects

Renzi ODS score at first interview (n=113) 871 551 10.00 0.00-19.00 9 (7.96%) 0
Female (n=78) 10.63 4,44 12.00 0.00-18.00 - -
Male (n=35) 4.43 5.29 2.00 0.00-19.00 - -
Renzi ODS score at second interview (n=77) 12.39 3.27 13.00 5.00-19.00 0 0
Female (n=66) 12,55 3.18 13.00 5.00-19.00 - -
Male (n=11) 11.46 3.83 11.00 6.00-19.00 - -
Renzi ODS score at third interview (n=30) 12.10 4.11 12.50 4.00-20.00 0 1(3.33%)
Female (n=27) 1256 4.02 13.00 4.00-20.00 - -
Male (n=3) 8.00 2.65 7.00 6.00-11.00 - -
SF-36 at first interview (n=77) 48.42 16.71 43.61 19.72-87.17 0 0
Female (n=66) 4751 16.61 43.06 19.72-85.50 - -
Male (n=11) 53.85 17.06 9272 34.44-87.17

SDx standard deviation,

difference between the median of Renzi ODS score considering
patients and controls, being this difference greater than the 6
points previously hypothesized,

Responsiveness was assessed by a similar fashion as construct
validity. but in this case. hvpothesis about correlation of Renzi
ODS score changes with GPE score were formulated, considering
an “anchor based” method. A correlation coefficient <-0.5 was
obtained, as expected. AUC was 0.97, supporting a good respon-
siveness of Renzi ODS score. SDCind >2.66 can be considered
real changes at the individual level and large SDCind values in the
current study are somewhat expected, suggesting questionnaire’s
inability to detect minimal but still clinically important changes.
Changes in SDCgroup >0.30 can be detected with 95% confidence.

Interpretability considered assessment of floor and ceiling ef-
fects. and none of them were observed in any of the administrations
of Renzi ODS score. A MIC of 2,00 was defined for discriminat-
ing “importantly improved™ patients. Comparing measurement
error with MIC, MIC is higher than SDCgroup and smaller than
SDCind, implying that Renzi ODS score is ineftective at detecting
minmal, but still clinically important changes at individual level*”,
Thus, in future studies, the sample size should be adjusted accord-
ingly to minimize measurement error.

Although the main goal of this work was achieved, there are some
limitations. In the original validation of ODS score, Renzi et al. used
100 patients and 100 controls, which is considerably greater than
the sample size used by us. A greater sample size, would strengthen
statistical analysis in the validation of the score and would probably
minimize measurement error, in order to achieve interpretability at
the individual level®”. An even better option would be a multicentric
study in order to validate a score culturally well adapted to the Por-
tuguese population. Questionnaires applied at baseline were done by
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face-to-face interview and score application at 2 weeks and 3 months
occurred by telephone. Although applied by the same interviewer
under the same instructions, this might lead to bias on the obtained
scores'". Anchor based methods, resorting a GPE scale, used to
analyze responsiveness validity and to achieve MIC value, was re-
ported as a reliable and valid measure of health change perceived by
patients and considered the best measure from individual perspective.
However, a retrospective rating of change obtained over an extended
period of time are susceptible to recall bias™*, Furthermore, the 3
months’ follow-up to evaluate clinical perceived change by patients
is probably not enough, since this is a chronic disability which may
not change much in such a short period of time.

CONCLUSION

According to COSMIN checklist, a validated Portuguese
version of ODS score was developed, showing good internal
consistency. content and construct validity, responsiveness and
interpretability, at the group level. So, Renzi ODS score arises as a
simple and congcise instrument, designed to be a prelimimary tool
to approach patients with ODS, to help diagnose and grade ODD
severity, and to evaluate treatment effectiveness more precisely.
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Cactano AC, Dias S, Santa-Cruz A, Rolanda C. Score de Renzi para distiirbios evacuatorios — validagdo da versio portuguesa de acordo com a checklist
COSMIN. Arq Gastroenterol. 2018;55(1):55-60.
RESUMO - Contexto — Recentemente, o Score de Disturbios Evacuatorios (SDE) foi desenvolvido e validado por Renzi para avaliagio e comparagio da

eficicia do tratamento dos doentes com esta patologia, Objetivo — O nosso objetivo & validar uma versio portuguesa do SDE de acordo com as orien-
tagoes da checklist de COSMIN. Métodos — O SDE [oi traduzido para o portugués, cumprindo as orientagoes para validagao cultural. Individuos com
disturbio evacuatorio e controlos saudaveis foram convidados a responder ao SDE numa lase inicial, 2 semanas e 3 meses depois, respetivamente. Foi
avaliada a consisténcia interna, confiabilidade, erro de medicdo, validade de contetdo e constructo, responsividade e interpretabilidade. Resultados —
Foram entrevistados 113 individuos (77 doentes; 36 controlos saudaveis) na fase inicial. O SDE foi aplicado novamente aos 77 doentes, 2 semanas depois,
e a 30 doentes, 3 meses depois. Relativamente & consisténcia interna, a analise fatorial confirmou a unidimensionalidade e o coeficiente « de Cronbach
foi 0,77, suportando homogeneidade dos itens. O kappa quadratico ponderado de 0,89 estabeleceu a reprodutibilidade teste-reteste. Considerando
o erro de medigio, a mudanca minima detectavel a nivel individual foi 2,66 e a nivel de grupo foi 0,30. A validade do constructo foi avaliada através
do coeficiente de correlagdo de Spearman entre o SDE e o score total (-0,32) e fisico (-0.43) do SF-36. Em termos de validagio clinica, verificou-se
uma diferenga significativa de 11 pontos entre as médias dos doentes ¢ controlos. A responsividade foi confirmada pelo coeficiente de correlagio de
-0,86 entre a mudanga do score e a evolugio clinica, avaliados apds 3 meses. Atraves da curva ROC, a mudanga minima importante foi 2,00 e a AUC
foi 0,97. Nao foram observados efeito-chio efeito-tecto. Conelusdo — Este projeto permitiu validar a versdo portuguesa do SDE de Renzi. E possivel
agora ulilizar esta ferramenta na avaliagio de distirbios evacuatorios em doentes lalantes de lingua portuguesa.

DESCRITORES — Constipagdo intestinal, classificagio. Defecagio. Psicometria. [nquéritos e questiondrios.

[¥]
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improve the screening of defecation disorders?
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Abstract

Background: A defecation disorder (DD} is a difficulty in evacuation documented by physiological exams. However,
this physiological evaluation can be cumbersome, inaccessible and costly. Three "low-cost"tools to evaluate DD—a
clinical DD score, the balloon expulsion test (BET) and a digital rectal examination (DRE) score were evaluated as sepa-
rate or combined tests for DD screening.

Methods: This prospective study occurred between January 2015 and March 2019 in the Gastroenterology Depart-
ment of a tertiary hospital. Besides the gold standard physiclogical tests, constipated patients answered the clinical
DD score and were evaluated by DRE and BET [standard and variable volume (VV)].

Results: From 98 constipated patients, 35 (38.9%) were diagnosed with DD according to Rome IV criteria, mainly
fernale (n=30, 86%) with a median age of 60 years old. The clinical DD score revealed an AUC of 0417 (SE=0.07,
p=0.191). The DRE score displayed an AUC of 0.56 (SE=0083, p=0.301). The standard BET displayed a sensitivity
of 86%, specificity of 58%, positive predictive value (PPV) of 57% and negative predictive value (NPV) of 86%. The
seqguential VWBET followed by standard BET improved the BET performance regarding the evaluation of DD, with a
sensitivity of 86%, specificity of 67%, PPY of 63% and NPV of 87%. The sequential BET had an OR 8.942, p>0.001, Cl
3.18-25.14, revealing to be the most significant predictor for DD screening.

Conclusion: The sequential BET is a low cost, well-performing DD screening tool, appropriate to the Primary Care
Setting.

Keywords: Constipation, Defecation disorders, Low-cost tools

Background constipation (CC) or irritable bowel syndrome with con-
A defecation disorder (DD) is defined as a difficulty in  stipation (IBS-C) has impaired evacuation as demon-
evacuation or emptying the rectum. DD may result from  strated by 2 of 3 types of tests—balloon expulsion test
impaired anorectal function or rectal structural distur- (BET); imaging (conventional defecography, dynamic
bances in patients with complaints of Chronic Constipa-  ultrasound or dynamic magnetic resonance); anorectal
tion (CC) [1-3]. manometry (ARM) or electromiography (EMG). This
DD was recently defined by the Rome IV criteria, physiological evaluation is not always easily accessible,
based on symptoms and objective physiological cri- moreover it can be long and costly [3, 6, 7]. American
teria—Table 1 [4, 5]. Therefore, the diagnosis of DD  studies report costs of healthcare utilization for CC as
is established when a patient with functional chronic  high as 500 dollars-patient-year while the exact impact
of CC diagnostic assessment and treatment in Western

Europe healthcare systems is unknown [8].

*Correspondence: anaceliacaetanocs@gmail.com Thus, there is a subgroup of constipated patients—with

j : : . . :
IDOpart“m(!m of Gastroenterology, Hospital of Braga, Sete Fontes - 530 DD—that can benefit from SPEClﬁC treatment behind lax-

Victar, 4710-243 Braga, Portugal 5 :

Full list of author information is available at the end of the article atives, and we do not want them to miss proper treatment
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Table 1 Rome IV diagnostic criteria for functional defecation disorders

Rome IV Diagnostica criteria (a) for functional defecation disorders

1. The patient must satisfy diagnostic criteria for functional constipation and for Irritable Bowel Syndrome with constipation

2. During repeated attempts to defecate, there must be features of impaired evacuation, as demonstrated by 2 of the 3 following 3 tests:

a. Abnormal balloon expulsion test

b. Abnormal anorectal evacuation pattern with manometry or anal surface electromyography

. Impaired rectal evacuation by imaging

(a) Criteria fulfilled for the last 3 months with symptoms onset at least 6 months before diagnosis

Table 2 Renazi clinical DEFECATION DISORDERS Score

Symptoms/score 0 1 2 3 4
Excessive straining Never Rarely Sometimes Usually  Always
Incomplete rectal evacu-  Never Rarely Sometimes  Usually  Always
ation

Use of enemas/laxatives  Never Rarely Sometimes Usually  Always

Vaginal/Perineal digital Newver Rarely Sormetimes Usually  Always
pressure

Abdominal discomfort/ Never Rarely Sometimes Usually Always
nain

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

in consequence of the DD underdiagnosis. However, with
the nowadays cost-effectiveness constraints, it may be
impossible to perform the recommended physiological
evaluation to all patients seeking a medical consultation
for CC or IBS-C. A cheaper but satisfactory screening
approach of DD that promotes an adequate selection of
complementary tests and an earlier and adequate treat-
ment seems ideal. Applying the creative concept of “low-
cost” tools, we run an extensive review of the subject [9].
We found 3 potential “low-cost” tools—a DD clinical
score, the BET and the digital rectal examination (DRE).
Based on current evidence, it is not possible to know
whether these “low-cost” strategies are useful in this set-
ting [9].

Going into detail, no clinical score has emerged as a
relevant diagnostic method in the diagram of DD and
none was evaluated as a screening tool. Two specific DD
scores (Altomare score and Renzi score) were validated
to grade severity and value of treatment’s efficacy [10,
11]. Two important limitations prevented us from using
Altomare score—it includes “time spent at the toilet” and
“stool consistency”; items with a strong cultural influ-
ence and diet effect. The Renzi score is a 5-items score
(Table 2) that assesses various complains of an abnormal
evacuation and shows less cultural impact. The BET is
a convenient procedure but described with inconsist-
ent methodology especially regarding the volume used
to inflate the balloon [9, 12-14]. Considering the physi-
ological aspects of defecation, there remains doubts if
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a fixed low intrarectal volume is enough to trigger the
desire to defecate or if higher variable volumes associ-
ated with the constant desire to evacuate can compensate
for rectal hiposensitivity [2, 12]. The DRE is another low-
cost tool that may sometimes be under or inappropriately
used [15-17] and its value in DD was assessed in very
few studies [9]. Only Tantiphlachiva proposed a DRE
score to diagnose DD [18]. Therefore, there is a need for
prospective studies with descriptive and consistent meth-
odology to evaluate BET and DRE utility. In addition, it
seems crucial an external validation of the few studies
published so far [11, 12, 18]. Furthermore, no study in the
literature evaluated a clinical DD score (or combination
of its individual items) and these “low-cost” physiologi-
cal tests—BET and DRE score. This effort seems relevant
in the screening of DD in primary health care but also
with potential utility in the diagnosis and assessment of
treatment’s efficacy. This strategy may generate clear
clinical and financial advantages [1, 2]. The aim of this
study was to evaluate the performance of the “low-cost”
tests in the screening of DD as separate or combined
tools.

Methods

Study design and subjects

This was a cross-sectional study. Consecutive patients
with CC or IBS-C (Rome IV criteria), followed in the
Department of Gastroenterology of Braga Hospital
between January 2015 and March 2019 were prospec-
tively proposed to the study protocol. The exclusion
criteria were previous colonic and anorectal surgery,
inflammatory bowel disease, colorectal cancer, anal can-
cer, other secondary causes of constipation, anorectal
abnormalities that would influence symptoms of defeca-
tion detected by proctologic examination as anal fissure
and haemorrhoids, incapacity to understand the study
protocol.

During the clinical interview, the Renzi DD score
was applied, followed by the DRE and the BET proto-
col, always by the same operator, as described in the
next sections. The gold standard physiological tests (in
our department anorectal manometry and defecation
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imaging) were subsequently scheduled and performed by
another operator blinded to the study. A positive diagno-
sis of DD was considered according to 2 criteria of Rome
IV, excluding information from the BET. Our constipated
patients with no DD according with the current stand-
ards of diagnosis served as control group. Thus, patients
with a positive BET plus a positive ARM or defecography
were not included in DD group and were excluded from
the control group (NoDD).

The Ethics Committee for Health of the Hospital of
Braga approved the research protocol. Written informed
consent was obtained from all participants. All data were
collected anonymously and Portuguese regulations appli-
cable to the management of personal data were followed
at all times.

Renzi DD score

A clinical DD score developed and validated by Renzi,
as described in introduction and shown in Table 2, is
divided in 5 items—excessive straining, incomplete rectal
evacuation, use of enemas/laxative, vaginal/perineal digi-
tal pressure, abdominal discomfort/pain—that are scored
from O to 4 points according to its frequency in every-
day patients’ life. A final score =9 points was assumed as
abnormal [11]. We validated the Portuguese version of
the score [19] according to the Consensus based Stand-
ards for the selection of the Health Measurement Instru-
ments (COSMIN) checklist [20] and following guidelines
for cross-cultural validity [21]. The score was applied in
a face to face interview. In this study, the score was also
deconstructed and evaluated in diverse combinations of
items,

DRE technique

The general DRE was performed according to the tech-
nique described by Talley [15]. It was followed by the
specific tests for pelvic floor dysfunction: the patient
was requested to strain and try to push out the finger (to
assess paradoxical external anal sphincter and puborec-
talis contraction), then the patients was asked regarding
pain when pressing the posterior rectal wall (to assess
puborectalis muscle tenderness) and then a hand was
placed on the anterior abdominal wall of the patient
while asking him/her to strain again (to assess if the
patient is excessively contracting the abdominal wall).
The DRE was performed always by the same examiner
(the main investigator) who knew the patients previously
from the outpatient consultation. Next, we applied the
Tanthiplachiva score defining a positive diagnosis of DD
when two of the following criteria were present: (1) para-
doxical anal contraction or impaired anal relaxation, (2)
impaired push effort, (3) absence of perineal descent [18].
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BET technique

With the patient lying in the left lateral position, an
empty 4 cm long balloon covered with lubricating jelly
and tied to a flexible catheter (external diameter, 6 mm)
was placed in the rectum. The balloon was then filled
with 50 ml of air through the catheter. The patient was
asked to expel the balloon. A stop-watch was started and
stopped when the patient expelled the device. The time
taken for expelling the balloon was recorded. An abnor-
mal BET (standard BET) was defined as inability to expel
the balloon in less than 1 min. A second BET was per-
formed following the same steps but with a variable vol-
ume of air—the volume of air associated with a constant
desire to evacuate (vwBET).

Statistical evaluation

Continuous data is presented as median and interquartile
range. Normal distribution was checked using skewness
and kurtosis. Comparisons among groups were carried
out using the Chi-square test or Mann—-Whitney test.
The ROC curves were used to evaluate the performance
of the continuous variables (clinical DD score and DRE
score). Sensitivity and specificity were calculated for the
abnormal clinical score, altered DRE, abnormal stand-
ard BET, abnormal vwwBET and abnormal sequential BET.
Candidate variables for inclusion in a prediction model
were any significant (or borderline significant) variables
at univariate analysis or variables whose inclusion was
supported by the existing literature. Potential predictors
were identified using backward stepwise selection. p val-
ues < 0.05 was defined for rejection of the null hypothesis.
All the statistical analyses were conducted using the soft-
ware SPSS 22.0 (IBM, USA).

Results

From 98 patients with the clinical criteria of CC, 8 were
excluded because there was not enough data to admit or
exclude the DD or NoDD diagnosis. Thirty-five patients
(38.9%) were diagnosed with DD, mainly female (n=30,
86%) with a median age of 60 years old. The 55 consti-
pated patients without criteria for DD (NoDD) were also
mainly female (n=>51, 93%) but with a median age of
51 years old (p=0.009). Table 3 describes demographic
and clinical characteristics of the patients.

Renzi DD score

Regarding clinical complaints, excessive straining,
was reported as usually or always by 64.7% of the DD
patients and by 63.6% of the NoDD patients. Only
3 DD patients refer never perform excessive strain-
ing in evacuation and no patient of the NoDD group
refer never perform excessive straining. Regarding
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Table 3 Patients demographic and clinical characteristics

Characteristics DD group MNoDDgroup p

Age (years) 60 51 0.009
Gender (fem/male) 30/5 51/4 0.28
lotal Renzi score 11 1 0.452
ARM rest pressure (mmHg) 62 63 0,792
ARM sustained pressure (mmHg) 101 105 0.805
ARM minimal sensitivity (ml) 97 96 0591
ARM sustained sensitivity (ml) 203 192 0.6068
ARM maximal sensitivity (ml) 242 221 0.302
Presence of anal defects 3 2

Presence of structural abnormalities 18 12

ARM anorectal manometry

incomplete rectal evacuation, 61.8% of the DD patients
and 69% of the NoDD patients complain to feel it usu-
ally or always. Again only 2 patients in the DD group
and 1 patient in the NoDD group describe never feel
incomplete rectal evacuation. Regarding the use of
enemas or laxatives, 48.5% of the DD patients refer to
use it usually or always as well as 56.3% of the NoDD
patients. Only 14.5% of the NoDD patients and 27.3%
of the DD patients refer never use it. The vaginal/per-
ineal digital pressure was usually or always used by
29.4% of the DD patients and by 16.3% of the NoDD
patients; 52.9% of the DD patients and 43.9% of the
NoDD patients refer never to require it. Abdominal
discomfort or pain was felt usually or always by 34%
of the DD patients and by 40% of the NoDD patients.
Four patients in both groups never felt abdominal pain.
The clinical DD score was abnormal in 89% of the
NoDD patients and in 64.7% of patients with DD
(p=0.04). Regarding each individualized item of the
clinical DD score there were no significant differences
between the groups (p>0.05). The abnormal clinical
DD score (score =9 points) displayed a sensitivity of
65%, specificity of 10%, positive predictive value (PPV)
of 31% and negative predictive value (NPV) of 33%. It
revealed an AUC of 0.417 (SE=0.07, p=0.191).

Table 4 Performance of the low-cost tools
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DRE technique

Regarding the DRE, paradoxical anal contraction or
impaired anal relaxation was identified in 31.4% of
the DD patients and in 16.3% of the NoDD patients
(p =0.094). Impaired push effort was recognized in 34.3%
of the DD patients and in 23.6% of the NoDD patients
(p=0.272). The absence of perineal descent was docu-
mented in 28.6% of the DD patients and in 27.3% of the
NoDD patients (p=0.893).

The DRE was abnormal in 18.2% of the NoDD patients
and in 28.6% of DD patients (p=0.248). The abnormal
clinical DD score displayed a sensitivity of 29%, specific-
ity of 82%, PPV of 50% and NPV of 64%. The DRE score
displayed an AUC of 0.56 (SE=0.063, p=0.301).

BET technique

The standard BET was abnormal in 41.8% of the NoDD
patients and in 85.7% of DD patients (p <0.001). Evaluat-
ing the vvBET, the median volume of the BET associated
with a constant desire to evacuate was 133.2+60.9 ml.
The vwBET was abnormal in 32.7% of the NoDD patients
and in 82.9% of DD patients (p <0.001). The performance
of the BET using fixed volume and variable volume was
different in 6 patients—5 patients were capable of expel-
ling the variable-volume balloon (normal vwBET) but not
the fixed-volume balloon (abnormal standard BET) and
one patient had the inverse performance.

The standard BET displayed a sensitivity of 86%, speci-
ficity of 58%, PPV of 57% and NPV of 86%. The vwBET
alone showed a sensitivity of 83%, specificity of 67%, PPV
of 62% and NPV of 86%. The sequential BET (vvBET fol-
lowed by standard BET) improves the BET performance
regarding evaluation of DD, with a sensitivity of 86%,
specificity of 67%, PPV of 63% and NPV of 88%.

Tool to screen DD
Table 4 displays the performing characteristics of the
“low-cost” tools under evaluation.

At univariate analysis, only age (p=0.022), standard
BET (p<0.001), vwBET (p<0.001) and sequential BET
(p<0.001) were significant predictors of DD. Logistic
regression demonstrated that sequential BET had an

Tool /performance measurement Sensitivity Specificity PPV NPV Accuracy
Abnormal (> 9 points) clinical DD score a5 10 31 33 31
Abnarmal (= 2 points) Digital rectal examination 29 82 50 64 61
FW BET (standard) 86 58 57 86 69
VW BET a3 &7 a2 86 73
Sequential BET (WW » FV) 85 &7 63 88 75

DD defecation disorder, BET balloon expulsion test, VV variable volume, FV fixed volume, PPV positive predictive value, NPV negative predictive value
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OR 8.942, p>0.001, CI 3.18-25.14 and that the sequen-
tial BET standed out as the most significant predictor for
screening DD.

Discussion

Chronic constipation is one of the five most common
gastrointestinal disorders. It consumes substantial health
care resources due to the high prevalence and specificity
of the diagnostic tests and treatments involved [3, 7]. In
the current times, with financial cutbacks in healthcare,
the judicious use of technology seems to be a relevant
issue [7, 22]. Taking all these aspects in consideration, we
selected 3 "low-cost” tools in order to understand their
role in the screening of DD as potential tools to be used
in a first approach, namely in Primary Care Setting.

As shown in Table 3, demographic and clinical char-
acteristics of both DD patients and NoDD patients are
identical except for age as DD patients are significantly
older (60 vs 51 years old), that is also reported in other
series and can be explained by the cumulative structural
and physiological alterations in the pelvic floor of older
women. (1~*62%),

The Renzi clinical DD score, in the original study,
showed good discriminatory power to distinguish
between patients and controls (sensitivity 92% and speci-
ficity 96%) and also variations in patients over time [11].
However, in our study population, the clinical score did
not perform well as a screening tool (sensitivity 65% and
specificity 10%). In fact, Renzi et al. validated their score
specifically to grade defecation disorders and not as a
diagnostic tool among constipated patients. Besides their
patients’ sample was selected according to Rome IIT cri-
teria and specific exclusion criteria—no irritable bowel
syndrome and no slow transit constipation. That way it is
difficult to reproduce their good results using their score
as a screening tool. This goes in line with recent reviews
that consider clinical scores useless for screening or diag-
nostic purposes in DD [24, 25]. One possible explanation
is that patients, when asked about their symptoms, tend
to exaggerate their complains when evoking them ret-
rospectively. No item of the clinical DD score had a dis-
tinctive individualized performance, not even the most
controversial item of the DD clinical score—“abdominal
discomfort/pain”—pointing to the continuous spectrum
of pain in the DD subgroup of these pathologies (IBS
with constipation and CC).

The DRE score, similarly, did not perform well as a
screening tool. Compared with the results presented by
Tantiphlachiva in their sample of 209 patients (sensitiv-
ity of 75% and specificity of 87%), the DRE score had a
poorer performance in our study population (sensitivity
29% and specificity 82%) [18]. The DRE is an operator-
dependent technique. Although we tried to decrease this
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bias with the execution of the DRE always by the same
operator, we still have to take into account the years of
professional experience of the main investigator (5 years)
compared with the Tantiphlachiva team. It would be
interesting to evaluate the learning curve of the DRE
technique. Another possible bias is the cultural barrier—
it is a dynamic evaluation, and different populations may
not consistently perform the same oral instructions.

The standard BET performance (evaluation of the
ability to evacuate solid stool) is in accordance with the
majority of the data presented in the literature [9]. Trying
to discriminate the best performance of the BET, besides
the standard BET, we evaluated the vvBET (evaluation
of rectal sensory function, which can also disturb evacu-
ation ability). The sequential BET, where vvBET is fol-
lowed by standard BET, improved the BET performance
regarding evaluation of DD. These results points to the
importance of rectal filling and its conscious aware-
ness for a correct BET, improving the BET capability
as a screening tool. Our results validate Minguez et al.
results [12]. We also shared their enthusiasm that simple
tools can be easily performed in any examination room
and can be incorporated in the preliminary evaluation of
patients with CC. The sequential BET increases specific-
ity, PPV and NPV to this tool. Increasing age can also add
specificity to the BET sequence. So, the sequential BET
proposed could become an interesting tool for screening
constipated patients in the Primary Care setting.

This study has some limitations already pointed out—
cultural barrier regarding the patients, years of experi-
ence regarding the investigators. The left lateral position
to perform the BET can also be seen as a limitation as the
sitting position is more physiological [26]. The sample
size can also be seen as a limitation. In our defense, while
both the clinical score and the DRE score did not reveal
discriminative power to screen constipated patients, the
standard BET had a similar performance to that reported
by other series [9]. Besides, as we know, an algorithm or
score always performs better in the validation population
(reported in the original papers) and the consistency of
the results when performing the external validation is
often not achieved. Pursuing the refinement of the low-
cost tools, the sequential BET seems the most suitable to
potential use in the Primary Care Setting.

Conclusion

The clinical DD score and the DRE did not reveal dis-
criminative power to evaluate patients with DD. The BET
stands as a good, reproducible and low-cost tool, that
performs better when sequentially used with variable vol-
ume and fixed volume. Age can improve the BET speci-
ficity to exclude DD.
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CHAPTER 7. GENERAL DISCUSSION

7.1 Exploring Epidemiology — searching a meaning for what we found

CC is a worldwide prevalent condition with significant direct and indirect cost. CC and its subgroups
are defined by the Rome IV criteria (Aziz et al. 2020) using both symptoms and objective
physiological criteria that adds complexity and costs to this common condition.

When we started drawing the tasks, our main questions were “how can we understand better this
condition in our own population? and are there ways to make the initial approach easier?”

First of all, we immediately identified a wide variation of the prevalence of CC, as well as
discrepancies regarding its predictive or associated factors. (Werth et al 2019) We believed that
epidemiology and influential aspects of CC in our community could shed some light and
comprehension to the subject, turning our approach more efficient.

Our study sample included 1950 individuals and the rate of response was 68%. Our population
presented a constipation rate of 17.8%, what goes in line with other European demographic studies.
(Peppas et al. 2008) We considered quite remarkable that the prevalence of CC remains consistent
using the Rome IV criteria, what strengths its diagnostic value. Our survey is the first European
population survey using the Rome IV criteria to define constipation in an adult epidemiological
study. We also could discriminate the population prevalence of FC (9.3%) and IBS-C (8.5%) and
this division allowed us to evaluate the association of certain specific features. We were not able to
calculate the prevalence for DD in that population-based study sample as it was an out-of-hospital
project.

Secondary aims were the identification of factors related to CC and health-seeking behaviours.
Highlighting the differences to other studies, in our population, being solo and professionally not
active were associated with constipation. This might be explained by less regularity of daily routines
in these patients. Individuals of lower social, economic and educational level have a tendency
towards higher constipation rates according to other authors (Peppas et al. 2008; Bytzer et al.
2001) but in our sample, only low-income was associated with CC. Our explanation for this
difference is that maybe educational, social and economic level are not so closely related in the
Portuguese population as in other study populations.

Unexpectedly there were no differences in terms of diet factors. MD was extensively studied in
terms of cardiovascular benefit and overall survival, but regarding bowel habits, as far as we know

only Agakidis ef a/ concluded that good adherence to the MD in a younger population was
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associated to lower prevalence of functional gastrointestinal diseases. (Agakidis et al. 2019)
Attending to our geographic location, our expectation was that the MD would be a positive influential
factor of bowel and defecatory function in our study population, but we did not identify any
association. But on the other hand, poor diet habits are usually associated with low income
(Darmon & Drewnowski 2015) and that was an important demographic factor in our CC population.
Maybe that aspect could overcome any beneficial influence of our Mediterranean position. Not
surprisingly, physical inactivity was more frequent in constipated individuals as described by others
(Tantawy et al. 2017) and this data adds evidence pointing to the continuous effort in terms of
patient education regarding physical exercise.

We identified time at defecation of more than 5 minutes as a factor associated with constipation.
That make us wondering if this feature is additionally important when we evaluate bowel habits.
(Garg & Singh 2017) The “TONE" mnemonic habits (T, 3 minutes at defecation; O, once-a-day
defecation frequency; N, no straining during passing motions; E, enough fibre) was associated with
improvement in deranged defecation habits and haemorrhoidal disease according to Garg and
Singh. Verkuijl S et a/. also identify “straining for more than five minutes” as one reliable indicator
of chronic constipation. (Verkuijl et al. 2020) We believe that time at defecation is probably an
underestimated indicator, which is important to integrate in our clinical interview and to work it in
our therapeutic plan with constipated patients.

This task also revealed some unexplored toilet behaviours and their association with constipation.
Toilet behaviours associated with CC were the absence of morning evacuation habit, the use of
triggers (such as coffee, cigarette, gym) and the use of reading or technological material to help
the defecation process. The absence of the morning evacuation habit is probably explained by the
pathophysiological mechanisms of constipation, making harder to control the time-scheduled bowel
evacuation. Reading and technological material use is described by more than 60% of the
constipated subjects in our study. This could be merely an echo of our times. But if we imagine
these constipated patients spending more than 5 minutes at the toilet, maybe the use of reading
or technological material could relax them, even if not helping specifically the defecation (at least
not consciously). (Goldstein et al. 2009) When looking at the subanalysis, FC patients do not
present an evacuation regularity, and this can explain the need for the more frequent use of triggers
and squatting devices - the absence of an evacuation pattern pressures patients for a rigid toilet
commitment to improve the bowel habits in FC, not so demanding with the more intermittent

nature of IBS complains. This is the first study addressing toilet behaviour and its association with
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bowel dysfunction. It would be interesting to see future studies of different socio-cultural
populations reporting toilet habits.

Another aspect with insufficient data described is the healthcare related behaviours. Although they
seek for a diversity of healthcare support, only 39% of constipated individuals seek for medical
advice. The seek for pharmaceutical, alternative and psychological help was also associated with
constipation as well as the use of laxatives (over-the-counter and prescribed). Maybe the proximity
to the pharmacist, herbalist or shopkeeper and ease of access to laxatives (even the controls
described its occasional use) can explain the growing seek of any form of help regarding bowel
habits. At this point, there was also a significant difference between our FC and IBS-C patients -
the concern and healthcare for bowel habits are reported more frequently by IBS-C individuals
compared to FC individuals. This can be explained by the abdominal pain that characterizes IBS,
a troublesome symptom that probably raises fears in theses commonly anxious patients. (Hu et al.
2021)

Advantages of this study are its good size, its reliance on a sample of the general population, and
the use of the most recent and standardized CC definition. The systematic sampling and age
stratification to define our study population reduced selection bias. The main weakness of the study
is the use of recall information and the sample size that could be even larger; by other hand,
additional information could have been collected, for instance gynecological background in this
predominant female population.

This was indeed a refreshing epidemiological study enlightening some aspects of constipated

patients’ behaviours.

7.2 Anorectal evaluation in the CC algorithm — where were we?

A pro-active cost-effective attitude in a highly prevalent condition as CC can be a real challenge. A
creative method to screen constipated patients, particularly defecation disorders, was delineated.
Our previously published meta-analysis calculated a pooled sensitivity and specificity for the BET
of 67% and 80% respectively and a pooled sensitivity and specificity for the DRE of 80% and 84%
respectively (Caetano et al. 2016).

But as stated before, BET was not standardized regarding the time, volume, position and material
used in the technique. (Kassis et al. 2015; Chiarioni et al. 2014; Minguez et al. 2004; Glia et al.
1998) Chiarioni ef a/. addressed the issue of time of the BET and found a perfect reproducibility in

280 patients with constipation using a cut-off of 2 minutes, adding value to this attractive screening
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option. (Chiarioni et al. 2014) One of the most significant aspects is the volume used in the BET.
Minguez ef a/. used a different physiological rationale regarding the BET (Minguez et al. 2004) They
used a variable volume associated with a permanent desire to evacuate to overcome rectal
sensitivity bias and raised the BET value as an excluding tool (NPV of 98%). As far as we know, no
study evaluated fixed and variable volumes on the testing protocol of the BET. A wide range of
possible explanations for the moderate sensitivity and specificity of the BET compared to the
“classic” physiological tests includes the phenotypic heterogeneity of DD (Cook et al. 2009;
Bharucha et al. 2005), the lack of standardization between studies and the uncomfortable settings
in which BET is performed. (Bharucha & Rao 2014)

Regarding the DRE, although guidelines highlight the importance of rectal examination for
identifying DD (Bharucha et al. 2013), we only collected 4 studies evaluating the DRE. Maybe the
reason is the emphasis given nowadays to technology rather than to clinical skills (Drossman
2004), making a simple tool like DRE underused. (Orkin et al. 2010)

In addition, no clinical score has emerged as a relevant diagnostic method in the evaluation
flowchart of DD and none was ever evaluated as a screening tool.

That was our “starting point”.

7.3 Anorectal evaluation — where did we go further?
We selected 3 low-cost tools in order to understand their role in the screen of DD in constipated
patients — a clinical score, the BET and the DRE - envisioning to overcome some of the lack of

information and questions roused along the initial meta-analysis.

7.3.1 Clinical scores - Choice and validation process

Two specific DD clinical scores (Altomare score and Renzi score) were validated to grade severity
and value of treatment’s efficacy. (Renzi et al. 2013; Altomare et al. 2008) Two important
limitations prevented us from using Altomare score — it includes “time spent at the toilet” and
“stool consistency”, items with a potential cultural influence and diet effect. The Renzi score is a
5-items score (table 6) that assesses various complains of an abnormal evacuation and shows less
cultural impact.

Since Renzi score was successfully validated in the English language, showing good discriminatory
power to distinguish between patients and controls and changes in patients over time, we decided

to validate a Portuguese version of Renzi score following COnsensus-based Standards for the
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selection of health status Measurement Instruments (COSMIN) checklist guidelines. (COSMIN
cheklist manual 2012)

We were able to validate the domains of reliability, validity, responsiveness and interpretability (at
group level) of Renzi score, following strict methodology based in the COSMIN checklist. Although
the main goal of the work was achieved, there were some limitations - questionnaires applied at
baseline were done by face-to-face interview and score application at 2 weeks and 3 months
occurred by telephone; the 3 months’ follow-up to evaluate clinical perceived change by patients
is probably not enough, since this is a chronic disability which may not change much in such a
short period of time.

Finally, our work validated the Portuguese version of Renzi score. We were then able to use this

reliable, responsive, and interpretable tool to evaluate Portuguese constipated patients.

7.3.2 Value of optimization and combination of low-cost tools

This prospective study was conducted to assess the potential role of the selected low-cost tools in
the evaluation of constipated individuals. Ninety-eight constipated patients were evaluated. Besides
the gold standard physiological tests, constipated patients answered the clinical DD score and were
evaluated by the DRE and the BET (standard and variable volume (w)). Demographic and clinical
characteristics of both DD patients and NoDD patients were identical except for age as DD patients
were significantly older (60 vs 51 years old) but that is also reported in other series and can be
explained by the cumulative structural and physiological alterations in the pelvic floor of older
patients. (Carrington et al. 2020; Chedid et al. 2019; Bharucha & Rao 2014; Bharucha et al. 2013;
Noelting et al. 2013)

In our study population, the clinical score did not perform well as a screening tool (sensitivity 65%
and specificity 10%). In fact, Renzi et a/. validated their score specifically to grade defecation
disorders and not as a diagnostic tool among constipated patients. Besides, their patients’ sample
was selected according to Rome Il criteria and specific exclusion criteria — no irritable bowel
syndrome and no slow transit constipation. Taking those aspects into account, it was not possible
to reproduce their good results using the score as a screening tool. Besides, no item of the clinical
DD score had a distinctive individualized performance.

Regarding the BET, in an attempt to discriminate the best performance of the BET, besides the
standard BET, the wBET was also performed. The cut-off of 2 minutes was used as proposed by

Chiaroni et al. (Charioni et al. 2014) The sequential BET - wBET followed by standard BET -

42



improved the BET performance in the evaluation of DD, with a sensitivity of 86%, specificity of 67%,
PPV of 63% and NPV of 87%, revealing to be the most significant predictor for DD screening. These
results points to the importance of rectal filling and its conscious awareness for a correct BET,
improving the BET capability as a screening tool. Our data validate Minguez ef a/. results. (Minguez
et al. 2004) Upgrading the technique, we add the rectal sensitivity in the wBET to the anorectal
coordination in the standard BET - so patients able to expel both the balloons most probably do
not have DD. We also share their enthusiasm that simple tools can be easily performed in any
examination room and can be incorporated in the preliminary evaluation of constipated patients.
The DRE score did not perform well as a screening tool. Compared with the results presented by
Tantiphlachiva ef a/. in their sample of 209 patients (sensitivity of 75% and specificity of 87%), the
DRE score had a poorer performance in our study population (sensitivity 29% and specificity 82%).
(Tantiphlachiva et al. 2010) The DRE is an operator-dependent technique. Although we tried to
decrease this bias with the execution of the DRE always by the same operator, we still have to take
into account the years of professional experience of the main investigator (5 years) compared with
the Tantiphlachiva team. It would be interesting to evaluate the learning curve of the DRE technique.
Another possible bias is the cultural barrier - it is a dynamic evaluation and different populations
may not consistently perform the same oral instructions.

This study had some limitations already pointed out - cultural barrier regarding the patients, years
of experience regarding the investigators. The left lateral position to perform the BET can also be
seen as a limitation as the sitting position is more physiological. (Ratuapli et al. 2013) The sample
size can also be seen as a limitation. In our defense, while both the clinical score and the DRE
score did not reveal discriminative power to screen constipated patients, the standard BET had a
similar performance to that reported by other series. (Caetano et al. 2016) Besides, as we know,
an algorithm or score always performs better in the validation population (reported in the original
papers) and the consistency of the results when performing the external validation is often not
achieved.

Emerging from the apparently less valuable clinical scores and DRE, the sequential BET stood up
as an attractive screening tool for DD in this prospective study. The sequential BET could become

an interesting tool for screening constipated patients in the Primary Care setting.
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CHAPTER 8. MAINS CONCLUSIONS

We performed the first epidemiological study regarding CC in an adult population of an European
Mediterranean country using Rome IV Criteria. As far as we know, it is also the first time that an
exhausting evaluation of associated factors, toilet behaviours and healthcare seeking is achieved,
helping us to understand better the constipated individuals. Using Rome IV criteria, CC seems to
impact 1 in each 5 European Mediterranean individuals. In our study population, constipated
patients are younger, solo, less active and with low income. Curiously and not described before,
constipated individuals develop a clear toilet behaviour profile. The toilet behaviours seem more
complex in FC, inversely the healthcare seeking behaviour seems more frequent in IBS-C.

Low-cost tools in the evaluation of constipated patients could be an attractive and simple
methodology to identify DD that warrant a specific approach. With this in mind, we performed a
prospective study, in a constipated population, applying a validated clinical score, the DRE and the
standard and wBET, in an individualized and combined algorithmic evaluation. The clinical DD
score and the DRE did not reveal discriminative power to evaluate patients with DD. The BET stands
as a good, reproducible and low-cost tool with a high NPV for DD, that performs better when
sequentially used with variable volume and fixed volume. So, pursuing the refinement of the low-
cost tools, the sequential BET seems the most suitable screening tool with potential use in the
Primary Care setting. That way, constipated individuals with a normal sequential BET are less likely

to have a DD and to proceed to a complicated diagnostic algorithm in a tertiary center.
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CHAPTER 9. NEW PERSPECTIVES

Getting this far, it always seems an incomplete work. Still, many question remain unanswered.
One future aim is to further assess the sequential BET value in a first approach of constipated
individuals in the Primary Care setting.

One other unexplored area is the interventional nonmedical approach of the toilet habits of
constipated individuals.

An evaluation of the direct and indirect costs regarding CC diagnosis and management in a
European country is another important task not previously performed.

One other aspect not fully explored is the discrepancy between patients' and healthcare providers'

perceptions of constipation symptoms and the impact of symptoms in patients’ life.

New challenges in each corner of the way make the sightseeing more beautiful.
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