
junho de 2022U
m

in
h
o
  

|
 2

0
2
2

Universidade do Minho

Escola de Medicina

A
n
a
 C

é
lia

 C
a
e
ta

n
o

T
h

e
 r

o
le

 o
f 

lo
w

-c
o

s
t 

s
tr

a
te

g
ie

s
 i
n

 t
h

e
 e

v
a

lu
a

ti
o

n
 o

f 
d

e
fe

c
a

ti
o

n
 d

is
o

rd
e

rs

Ana Célia Caetano

The role of low-cost strategies in the

evaluation of defecation disorders





Tese de Doutoramento

Doutoramento em Medicina

Trabalho Efetuado sob a orientação da

Professora Carla Rolanda

e do

Professor Jorge Correia-Pinto

Universidade do Minho

Escola de Medicina

junho de 2022

Ana Célia Caetano

The role of low-cost strategies in the

evaluation of defecation disorders



ii 

DIREITOS DE AUTOR E CONDIÇÕES DE UTILIZAÇÃO DO TRABALHO POR TERCEIROS 

 

Este é um trabalho académico que pode ser utilizado por terceiros desde que respeitadas as regras 

e boas práticas internacionalmente aceites, no que concerne aos direitos de autor e direitos 

conexos. 

Assim, o presente trabalho pode ser utilizado nos termos previstos na licença abaixo indicada. 

 

Caso o utilizador necessite de permissão para poder fazer um uso do trabalho em condições não 

previstas no licenciamento indicado, deverá contactar o autor, através do RepositóriUM da 

Universidade do Minho. 

 

Licença concedida aos utilizadores deste trabalho 

Atribuição 

CC BY 

https://creativecommons.org/licenses/by/4.0/ 

  



iii 

Agradecimentos pessoais 

À minha orientadora e amiga. Por nunca ter desistido de mim. 

A todos os que me ajudaram ao longo deste percurso. 

 

 

Agradecimentos institucionais 

The work presented in this thesis was performed in the Life and Health Sciences Research Institute 

(ICVS), University of Minho. Financial support was provided by the project NORTE-01-0145-FEDER-

000039, supported by Norte Portugal Regional Operational Programme (NORTE 2020), under the 

PORTUGAL 2020 Partnership Agreement, through the European Regional Development Fund 

(ERDF).and by National funds, through the Foundation for Science and Technology (FCT) - project 

UIDB/50026/2020 and UIDP/50026/2020. 

 

 

 

 

Dedicatória 

Aos meus filhos Tiago, Filipe e Maria. 

Ao meu Marido. 

 Aos meus Pais e à minha Irmã.  

Pelo vosso Amor incondicional. 



iv 

DECLARAÇÃO DE INTEGRIDADE 

 

Declaro ter atuado com integridade na elaboração do presente trabalho académico e confirmo que 

não recorri à prática de plágio nem a qualquer forma de utilização indevida ou falsificação de 

informações ou resultados em nenhuma das etapas conducente à sua elaboração. 

Mais declaro que conheço e que respeitei o Código de Conduta Ética da Universidade do Minho. 

  



v 

O papel das estratégias de baixo custo na avaliação dos distúrbios evacuatórios 

 

RESUMO 

 

Objectivos: Pretende-se com este trabalho, através de uma descrição epidemiológica da 

obstipação crónica, identificar factores e comportamentos potencialmente modificáveis na nossa 

população. Pretende-se também avaliar o papel de técnicas de baixo custo no rastreio de distúrbios 

evacuatórios nos doentes obstipados.  

Métodos: Foi realizado um inquérito epidemiológico transversal na população de Braga que incluiu 

os hábitos intestinais e possíveis aspectos relacionados. Os doentes obstipados do nosso hospital 

terciário foram avaliados prospectivamente com técnicas de baixo custo (score clínico, score de 

toque rectal e teste de expulsão de balão), além de submetidos à avaliação fisiológica anorectal 

convencional. 

Resultados: O inquérito epidemiológico analisou 1335 indivíduos. A prevalência da obstipação 

crónica foi 17,8%. Os doentes obstipados eram mais jovens (OR 1.01; 95% CI, 1.007-1.031), sós 

(OR 2.48; 95% CI, 1.7-3.47) e com baixo rendimento (OR 2.40; 95% CI, 1.77-3.47). Além disso, 

os doentes obstipados descreveram uma evacuação prolongada (p=0.001) e comportamentos 

específicos na casa-de-banho como ausência de padrão matinal (p=0.008), recurso a factores 

desencadeantes (p=0.001) e a material de leitura/tecnológico (p=0.006) para facilitar a 

evacuação. O estudo prospectivo avaliou 98 doentes obstipados (38,9% com distúrbios 

evacuatórios). O teste de balão sequencial com volume variável (associado a vontade constante 

de evacuar), seguido pelo teste de expulsão de balão convencional (com volume fixo), melhorou a 

performance desta técnica no rastreio dos distúrbios defecatórios, com uma sensibilidade de 86%, 

especificidade de 67% e valor preditivo negativo de 87%.  

Discussão e Conclusão: A obstipação crónica afecta 1 em cada 5 Portugueses que 

desenvolvem um perfil específico de hábitos evacuatórios. Embora o score clínico e o toque rectal 

não tenham revelado poder discriminatório suficiente, ao mudar a técnica de expulsão de balão, 

adicionamos a avaliação sensorial ao teste e melhorámos a sua performance no rastreio de 

distúrbios defecatórios. 

 

Palavras-chave: obstipação crónica, distúrbios evacuatórios, teste de expulsão de balão, 

comportamentos evacuatórios.  
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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% CI, 1.007-1.031), 

solo (OR 2.48; 95% CI, 1.7-3.47) and low-income (OR 2.40; 95% CI, 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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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 

Impaired anal relaxion or paradoxical contraction 

Rectal hyposensitivity 

Anal hypersensitivity  

Perineal laxity 

Rectocele 

Rectal prolapse  

Intussusception  

Enterocele  

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 
Endocrine conditions 

Diabetes Mellitus 

Hypotiroidism 

Hypercalcemia 

Mechanical abnormalities 

Colonic strictures 

Colon and rectal cancer 

Inflammatory bowel disease 

Medication 

Opioids 

Anticholinergic 

Iron supplements 

Tricyclic antidepressants 

Antipsychotics 

Calcium channel blockers 

Anti-histamines 

NSAIDs 

Diuretics 

Myopathic conditions 

Amyloidosis 

Scleroderma 

Neurologic conditions 

Parkinson disease 

Multiple sclerosis 

Cerebrovascular disease 

Others 

Immobility 

Pregnancy 
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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 IV 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. 
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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 
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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; Gálvez 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 al 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 
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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 μ-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) 
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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) 
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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.  

  



9 

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

Study N 

BET 

(Simulated stool, 

volume (ml), body 

position, time (min)) 

Comparative test (used 

criteria) 
Se Sp PPV NPV 

 

Kassis et al. 
61 

 

W 50 S 2 

HRM and/or DEF pr-pc 

or pr-nr, ce-i 
33 80 71 45 

Chiarioni et al. 236 W 50 S 2 ARM pr-pc or pr-nr 85 71 77 80 

Rao et al. 100 W 50 S 3 ARM pr-pc 60 1 100 52 

Chiarioni et al. 52 W 50 S 5 ARM pr-pc or pr-nr 94 75 89 86 

Ratuapli et al. 295 W 50 S 3 HRM pr-pc or pr-nr 29 78 39 70 

Raza and Bielefeldt 132 A 50 S 2 ARM pr-pc or pr-nr 76 92 92 80 

Minguez et al. 130 W SD S 1 
ARM + DEF pr-pc or pr-

nr, ce-i 
88 89 64 97 

Mibu et al. 46 A 20 S DEF ce-i 41 92 82 63 

Glia et al. 134 W 60 S DEF ce-i or ce-f 37 88 71 64 

Halligan et al. 74 W 10 DEF ce-i or ce-f 87 63 51 91 

Jones et al. 32 W 50 EMG i 75 88 95 54 

Rao et al. 35 W 50 S 5 
ARM + DEF/CTT pr-pc 

or pr-nr, ce-i, stt 
89 76 80 87 

Bordeianou et al. 123 A 60 S 5 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) 
Study N DRE (used criteria) Comparative test (used 

criteria) 

Se Sp PPV NPV 

 

Glia et al. 268 

2 of as-pc/as-nr, pe-

i, pd-a HRM (typeI-IV DD) 93 59 91 66 

Tantiphlachiva 

et al. 209 

2 of as-pc/as-nr, 

am-nc, pd-a 

ARM + BET or CTT pr-p or 

pr-nr, ne, stt 73 85 97 31 

Bannister et al. 168 pr-pc ARM + CTT 83 95 98 65 

Halligan et al. 136 pr-pc 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) 
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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. 
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CHAPTER 3. AIMS 

 

Our aims were: 

* To obtain epidemiological data of CC in the local community  

 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; 

 Analysis of a diversity of factors that can be associated with CC;  

 Explore toilet behaviours and potential associations with bowel habits 

 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 

 Validation of the Portuguese version of Renzi clinical score; 

 Optimization of the BET technique output; 

 Evaluation of the BET, the DRE and de Renzi clinical score as separate or combined tests. 
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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 et al. 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 al. 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 et al. 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 et al. 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 (vv)). 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 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 III 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 vvBET was also performed. The cut-off of 2 minutes was used as proposed by 

Chiaroni et al. (Charioni et al. 2014) The sequential BET - vvBET followed by standard BET - 
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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 et al. results. (Minguez 

et al. 2004) Upgrading the technique, we add the rectal sensitivity in the vvBET 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 et al. 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 vvBET, 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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