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ABSTRACT

Objective A minimum of physical activity and low

liquid intake are factors that have been associated with
constipation. The health emergency brought on by the
COVID-19 pandemic has resulted in adopting behaviour,
such as sheltering-in-place (less mobility) and dietary
changes, creating a scenario we believe to be an adequate
model for examining the appearance of symptoms of
constipation and its associated factors.

Design A cross-sectional and descriptive study was
conducted on an open population, applying an electronic
survey (4 weeks after lockdown due to COVID-19 in
Mexico) to evaluate demographic characteristics, physical
activity, water and fibre intake, appearance of constipation
symptoms (including stool consistency), and quality of life.
Results Out of 678 subjects evaluated, 170 (25%,

95% Cl: 21.7 10 28.4) developed symptoms of ‘new-onset’
constipation, with a significant decrease in the number of
daily bowel movements (p<0.05) and stool consistency
(p<0.05) during lockdown. Furthermore, in the ‘new-onset’
constipation population there was a higher proportion

of subjects (79 (47%) of 170) who stopped exercising
during the pandemic compared with the subjects who did
not develop constipation symptoms (187 (37%) of 508,
p=0.03, OR: 1.49, 95% CI: 1.0 to 2.1). The multivariate
analysis (logistic regression) showed that female sex
(p=0.001), water intake (p=0.039), and physical activity
(p=0.012) were associated with ‘new-onset’ constipation.
Conclusions In our study on an open population in
Mexico, we found that one-fourth of the population
developed ‘new-onset’ constipation symptoms during

the lockdown imposed due to the COVID-19 pandemic. A
reduction of physical activity and less water consumption
were associated factors.

INTRODUCTION

Constipation is one of the most frequent
gastrointestinal disorders and is estimated
to affect up to 14% of the general popula-
tion."™ The pathophysiology of constipation
is complex and multifactorial.'*® Among the
factors that contribute to the appearance

What is already known about this subject?

» A minimum of physical activity and low liquid in-
take are factors that have been associated with
constipation.

» The health emergency brought on by the COVID-19
pandemic has resulted in adopting behaviour and
dietary changes, creating a scenario we believe to
be an adequate model for examining the appear-
ance of symptoms of constipation and its associated
factors.

What are the new findings?

» We found that one-fourth of the population devel-
oped ‘new-onset’ constipation symptoms during the
lockdown imposed due to the COVID-19 pandemic.
A reduction of physical activity and less water con-
sumption were associated factors.

How might it impact on clinical practice in the

foreseeable future?

» Given those results, appropriate physical activity,
and adequate liquid intake during prolonged periods
of lockdown should be recommended to prevent the
said symptoms.

or worsening of constipation symptoms are
those that are considered unmodifiable, such
as female sex, advanced age, and the associ-
ation with different comorbidities, such as
neurologic diseases.” On the other hand,
there are numerous factors, associated with
lifestyle, that are considered modifiable,
such as low fibre intake,®? inadequate water
intake,'"™"* sedentary lifestyle, medication
use, and reduced physical activity.'* "> Never-
theless, evidence on the theme is limited
and controversial, given the difficulty in
conducting prospective studies on the
topic. Some studies have demonstrated that
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physical activity has no effect on the motor activity of the
colon, whereas others report the opposite, showing it
can depend on the frequency, intensity and duration of
exercise (for example, marathon running).11 151 Symp-
toms of constipation induced by immobility in geriatric
patients have been shown to decrease with the regular
performance of physical activity. In a unique study on
the subject, Iovino et al'® demonstrated that prolonged
physical inactivity (for 35 days, in 10 healthy volunteers)
triggered constipation in 60% of the study individuals.
The COVID-19 pandemic, caused by the SARS-CoV-2
coronavirus and declared in March 2019 by the WHO,
has resulted in an unprecedented public health crisis
worldwide.'® This health emergency has produced
substantial changes in social, economic and cultural
spheres. In Mexico, contingency measures (reduced
essential activity, physical distancing, stay-athome
orders, etc) were established on 21 April 2020. Evidence
suggests that the obligatory social self-isolation impacts
the lifestyle of the population, forcing the adoption of
unhealthy dietary habits (increased ultra-processed and
refined foods and decreased fruit and vegetable intake),
sedentary behaviour and sleep disturbances.'”
Recentstudies have shown thatthe COVID-19 pandemic
negatively affected subjects suffering from functional
digestive disorders such as irritable bowel syndrome
(IBS)."®*! For example, Kamp et al'® reported that during
the COVID-19 pandemic up to 50% of patients with IBS
reported increases in abdominal pain (48%), diarrhoea
(45%) or constipation (44%). Another study from France
found that stress linked to the COVID-19 pandemic and
confinement is high and equivalent in both IBS and non-
IBS participants, with higher psychological and quality
of life (QOL) consequences in patients with IBS who
have altered coping capacities.”’ However, the effect of
confinement due to the COVID-19 pandemic specifically
on the possibility of inducing symptoms of constipation
in the general population is unknown. Thus, the primary
aim of our study was to evaluate the incidence of symp-
toms of constipation during the lockdown implemented
to contain the spread of COVID-19 in Mexico. The
secondary aims of the study were to evaluate the clinical
characteristics of the patients who developed ‘new-onset’
constipation and the factors associated with this condi-
tion (physical activity, water and fibre consumption).

METHODS

Study design and population

A descriptive, cross-sectional study was conducted on an
adultMexican population (above 18years of age), in which
volunteers were asked to take a survey that was distrib-
uted on social media throughout Mexico. The survey was
designed and applied utilising the ‘Google Forms’ tool
(online supplemental material) . Because the lockdown
(phase III of the pandemic) was put in place in Mexico
on 21 April 2020, the survey became available on 18 May
2020 (4weeks later) through social media platforms such

as Facebook advertisements, Twitter, and WhatsApp. An
invitation to fill anonymously an online questionnaire
was sent by mail in accordance with general data protec-
tion regulations and with the Mexican Federal Law on
Protection of Personal Data. Privacy of subject informa-
tion was ensured by password-protected access to the data
collection forms, the online response database did not
contain any information that could reveal the identity of
individual subjects, and was stored on a secured internet
server. No compensation was given for participation in
the study.

Data collection

The following data were collected in the survey applied

to each of the participants:

1. Sociodemographic characteristics: sex, age, weight, height,
body mass index, educational level, comorbidities,
and medication use.

2. Physical activity before and after the lockdown: physical ac-
tivity was measured based on the questions used in the
International Physical Activity Questionnaire-Short
Form.*”* Physical activity frequency (days per week),
type, intensity (l=zero, 2=mild (walking, jogging),
3=moderate (riding a bicycle, using a treadmill, etc),
and 4=intense (CrossFit, aerobics, working out at a
gym, etc)), and duration (<30min per day, 30-60 min
per day, 61-90min per day, 91-120min per day, and
more than 120 min per day) were recorded.

3. Water and fibre intake before and after the lockdown: water
intake was evaluated according to the four following
categories: (1) <5600mL per day, (2) 500mL to 1L per
day, (3) 1-2.5 L per day, and (4) >2.5 L per day (n,
%). Regarding fibre, the participant was asked if in-
take was on a regular basis and in what form it was
consumed (cereals, fruits and vegetables, supplements
in capsules, supplements in powder).

4. Constipation symptoms, stool consistency and bowel move-
ment frequency before and after the lockdown: the partici-
pants were asked in binary form (yes or no) if they
considered themselves to have constipation before the
lockdown. The participants with prior symptoms of
constipation were excluded. Those that answered that
they had not previously presented with constipation
were asked, ‘Do you think you have developed consti-
pation symptoms since the lockdown was putin place?’
If the subjects answered ‘yes’ to this question then they
were considered to have a ‘new-onset’ constipation. In
addition, based on the questions for defining chronic
constipation from the Rome IV Modular Question-
naire, the following symptoms were evaluated: strain-
ing, pushing force needed to defecate, stool consisten-
cy types 1 and 2, according to the Bristol Stool Form
Scale, in more than 25% of the bowel movements, and
use of digital manoeuvres. The participants were also
asked the number of bowel movements they had per
day and per week, and the average stool consistency,
according to the Bristol Scale, in the past week.
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5. Quality of life in relation to constipation: the Patient
Assessment of Constipation-Quality of Life (PAC-
QOL) Questionnaire was used because it is the most
widely validated, specific tool for measuring QOL in
patients with constipation.*® It has been validated and
used in Spanish® and consists of 28 items grouped
into the following subscales: (1) physical discomfort,
(2) psychosocial discomfort, (3) worries and concerns,
and (4) treatment satisfaction, and includes an overall
score. Scoring is on a Likert Scale of 5 points, from 0
(nothing/never) to 4 (extremely, always), and a lower
score reflects a better QOL.

Statistical analysis

Incidence (new cases) of constipation after the lock-
down (‘new-onset’ constipation) was calculated and the
95% CI was reported. A comparative analysis of the cate-
gorical variables and continuous variables was carried
out between the participants with ‘new-onset’ consti-
pation and those with no constipation during the lock-
down, utilising the Student’s t test, the Mann-Whitney
U test, the X2 test, or the Wilcoxon test, as appropriate.
Statistical significance was set at p<0.05. A multivariate
analysis was then performed utilising logistic regression,
employing the enter model. The analysis of the results
was carried out through descriptive statistics with the
IBM SPSS Statistics V.22 program. The protocol followed
the Declaration of Helsinki stipulations for biomedical
research and was approved by the institutional committee
(IIMB-2020-008).

RESULTS

General population characteristics

A total of 1110 questionnaires were received (figure 1),
338 were excluded because subject had a previous

Assessed for eligibility
(n=1,110)

Excluded (n=432)

+ Not meeting inclusion criteria (n=338)
+ Surveys from other countries (n=44)
+ Incomplete questionnaires (n=34)

« Duplicate responses (n=16)

Included (n=678)

(n=678)

l l

“New-onset” constipation

No constipation

(n=170) (n=508)

Figure 1 Flow diagram.

diagnosis of chronic constipation and 94 were excluded
for other reasons (survey takers were from countries
other than Mexico, surveys were incompletely filled out
or duplicated), leaving 678 study participants. Of those
subjects, 405 (59.7%) were women, and the mean partici-
pant age was 31.21+11. 9 years (range: 18-74).

‘New-onset’ constipation symptoms presenting during the
lockdown

One hundred seventy (25%, 95%CIL 21.7 to 28.4)
subjects reported having symptoms of constipation that
appeared during the lockdown. The symptoms associ-
ated with constipation in those subjects were hard stools
in more than 25% of bowel movements in 131 (77%)
participants, sensation of incomplete defecation in 122
(72%) participants, sensation of straining in 114 (67%)
participants and use of digital manoeuvres in 6 (3.5%)
participants. The average stool consistency reported in
the past week, according to the Bristol Scale, was: type
1in 20% (n=34), type 2 in 22% (n=38), type 3 in 22%
(n=37), type 4 in 21% (n=36), type 5 in 9% (n=15), type
61in 5% (n=8), and type 7 in 1.2% (n=2).

In those subjects, the median of bowel movements
per day decreased from 2 (range: 1-6) to 1 (range: 1-6)
after the lockdown (p=0.00001). Likewise, the median
of bowel movements per week decreased from 9 (range:
3-35) to 7 (range: 1-28) after the lockdown (figure 2).
The median of stool consistency, according to the
Bristol Scale, decreased from 4 (range: 1-7) to 3 (range:
1-6) after the lockdown (p=0.0001). In contrast, in the
subjects who did not develop constipation, there was no
difference in the number of bowel movements per day
(median: 2 (range: 1-7) vs 2 (range: 1-10), p=0.464), in
the number of bowel movements per week (median: 12
(range: 1-42) vs 10 (range: 1-56), p=0.225), or in stool
consistency (median: 4 (range: 1-7) vs 4 (range: 1-6),
p=0.58).

Regarding physical activity, the subjects who devel-
oped ‘new-onset’ constipation, significantly reduced
the number of days that they did exercise during the
lockdown (median: 4 (range: 1-7) vs 2.5 (range: 0-7),
p=0.004) (figure 2). In contrast, there was no difference
in the number of days doing exercise during the lock-
down in the subjects that did not present with constipa-
tion (median: 3 (range: 0-7) vs 3 (range: 0-7), p=0.669).

Factors associated with ‘new-onset’ constipation before the

lockdown

Table 1 shows the baseline characteristics and associated
factors (before the lockdown) in the 170 subjects with
‘new-onset’ constipation and the 508 subjects who had no
constipation symptoms. A significantly higher percentage
of women than men developed ‘new-onset’ constipation
(p=0.0001). The presence of comorbidities, water and
fibre intake, physical activity, number of bowel move-
ments, and Bristol Scale-assessed stool consistency were
similar between the two groups before the lockdown.
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Subjects with “new onset” constipation
A n=170

9 = Before the lockdown

= During the lockdown

Median

Number of bowel
movements per day movements per week  week of physical (Bristol)
activity

Number of bowel Number of days per  Stool consistency

*p<0.05

B Subjects with no constipation
n=508

12 = Before the lockdown

= During the lockdown

4 4

4 |
3 3
2 2
| .
ﬂ,- r ¥

Number of bowel Number of bowel ~ Number of days per ~ Stool consistency
movements per day movements per week  week of physical (Bristol)
activity

Figure 2 Number of bowel movements, days of physical activity and stool consistency before and after the lockdown.

Factors associated with ‘new-onset’ constipation during the
lockdown

Table 2 shows the associated factors to ‘new-onset’ consti-
pation during the lockdown. According to the univariate
analysis, in the ‘new-onset’ constipation population there
was a higher proportion of subjects (79 (47%) of 170)
who stopped exercising during the pandemic compared
with the subjects who did not develop constipation symp-
toms (187 (37%) of 508, p=0.03, OR: 1.49, 95% CI: 1.0 to
2.1) (figure 3). A higher proportion of subjects with ‘new-
onset’ constipation drank <1L of water per day (30% vs
18%, p=0.001, OR: 2.5, 95% CI: 0.4 to 12.8). No differ-
ences were found in the duration or number of days of
physical activity or in fibre intake during the lockdown
between the two groups (table 2). In the multivariate
analysis (logistic regression), female sex, water intake,
and physical activity were associated with the develop-
ment of ‘new-onset’ constipation (table 3).

QOL according to the PAC-QOL Questionnaire

According to the PAC-QOL, the mean score for the phys-
ical discomfort subscale was 2.16+0.72, for the psychoso-
cial subscale was 1.74+0.6, for the worries and concerns
subscale was 2.98+0.8, for the satisfaction subscale was
3.46+0.9, and for the overall score was 2.3+0.6.

DISCUSSION

The lockdown and mobility restriction measures put
in place to contain the spread of COVID-19 created a
‘natural’ model to explore the role of some modifiable
factors (such as water and fibre intake, physical activity)
that have traditionally been associated with constipation.
In our study, we found that up to 25% of the population
that had to be in confinement due to the COVID-19
pandemic developed ‘new-onset’ constipation and
reduced physical activity and lower water consumption
were associated factors. Among subjects whom develop
‘new-onset’ constipation, there was a significant decrease
in the number of bowel movements, as well as signifi-
cantly harder stools during the lockdown. The fact that

we found an increased occurrence of harder stools (using
the Bristol Scale) suggests that colon transit time was
slower in those subjects during the lockdown. Although
a decrease in two bowel movements per week (9-7) or
a decrease in one point in the Bristol Stool Form (4-3)
may seem irrelevant, the perception of this by subjects
with constipation is clinically relevant. For example, in
previous studies it has been described that up to 50%
of the patients defined constipation differently from
accepted medical definitions (27% of the patients
defined it as defecation every 2days or less and 25% as
hard stool alone).?

The role of mobility and physical activity in relation to
chronic constipation is a subject of debate,12 B but our
study showed that reduced physical activity was an associ-
ated factor for the appearance of constipation symptoms.
Some studies have reported that prolonged immobil-
isation is a trig%er for the appearance of symptoms of
constipation.”® ?” Even though those findings have been
described in chronically ill patients, little is known about
reduced mobility and the appearance of constipation in
a population that previously was apparently healthy, such
as the one we evaluated. Our results are similar to those
reported by Iovino et al,"” in a ‘new-onset’ constipation
model. Those authors demonstrated that strict bed rest
for a period of 35 days, adhered to even perform daily
activities, including defecation, was associated with a high
rate of constipation in healthy volunteers.

There is no doubt that exercise and physical activity
have a beneficial impact on the physiology of the colon.
Both have been shown to accelerate gastrointestinal
transit,28 % increase colon motility, and even produce
favourable hormonal changes, thus preventing constipa-
tion."” ** Nevertheless, it is important to recognise that
there are other determining factors, such as the type and
intensity of physical activity, as well as water and fibre
intake. In that context, we found that 18% of the subjects
with ‘new-onset’ constipation stopped doing exercise
during the lockdown (65% before vs 47% after), whereas
the rest of the subjects with constipation symptoms that
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Open access

|I

‘New-onset’ constipation No constipation
n=170 n=508

o

OR (95%Cl)

Women (n, %) 132 (78%) 273 (54%) <0.0001* 2.99 (2 to 4.4)

Age, years (mean, SD) 31+12 31.4+12 0.72 —

Weight

Normal (n, %) 80 (47%) 215 (43%) 0.37 (0.2 10 0.4)

Obesity (n, %) 31 (18%) 104 (20%) 0.29 (0.1 to 0.4)

Diabetes mellitus (n, %) 3(1.7%) 7 (1.3%) 0.71 1.2(0.3t0 5)

Hypertension (n, %) 2(1.2%) 1(0.2%) 0.415 6 (0.5 to 66)

Opioid use 0 2 (0.4%) 0.74 1.4 (0.13 to 16)

Anticonvulsants 1(0.6%) 1(0.2%) 0.831 3 (0.1 to 48)

Regular fibre intake (n, %) 115 (67 %) 346 (68%) 0.99 1.01 (0.7 to 1.4)

High-fibre cereals (n, %) 36 (21%) 106 (21%) 0.34 0.3 (0.2t0 0.4)

Supplement in capsules (n, %) 1(.6%) 1(.2%) 1(0.6to 15)

Water intake (n, %)

500mL to 1L per day (n, %) 29 (17%) 91 (18%) 0.2 (0.2t0 0.4)

>2.5 L per day (n, %) 15 (9%) 61 (12%) 0.40.2(0.1t0 0.4)

Yes (n, %) 111 (65% %) 324 (64%) 0.782 1.06 (07. to 1.53)

Zero (n, %) 59 (35%) 184 (36%) 0.743 0.3(0.2t00.4)

Moderate (n, %) 27 (16%) 92 (18%) 0.3(0.2t00.4)

Duration of physical activity

30 to 60min per day (n, %) 65 (38%) 154 (30%) 0.4 (0.3t0 0.5)
91 to 120min per day (n, %) 8 (5%) 31 (6%) 0.2(0.1t0 0.5)
Days of physical activity per week (mean, 3.1+2.2 2.78+2 0.07 -
SD)
Bowel movements per day (mean, SD) 1.9+1 2+0.9 0.288 -
Stool consistency according to the 3.7+0.7 3.7+0.8 0.497 —
Bristol Scale
*? test.

(3]
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‘New-onset’ constipation No constipation
n=170 n=508

h

OR (95% ClI)

Type of fibre

Fruits and vegetables (n, %) 74 (43%) 247 (48%) 0.2 (0.2t0 0.3)

Supplement in powder (n, %) 8 (5%) 8 (2%) 1.0(0.3t02.7)

<500mL per day (n, %) 2 (1%) 5 (1%) 0.0011 2.5(0.4to 12.8)

110 2.5 L per day (n, %) 101 (59%) 333 (66%) 3.2 (2.6 to 4.1)

Stop physical activity during the
lockdown

Intensity of physical activity

Mild (n, %) 10 (6%) 63 (12%) 6(3.2t0 12)

Intense (n, %) 13 (8%) 65 (13%) 5(2.7t09)

<30min per day (n, %) 34 (20%) 91 (18%) 0.703 2.6 (1.81t03.9)

61 to 90 min per day (n, %) 13 (8%) 47 (9%) 3.6 (1.9 t0 6.6)

More than 120 min per day (n, %) 1 (0.6%) 7 (1.4%) 7 (0.8 to 56)

Bowel movement characteristics

Bowel movements per week 8.01+5.2* 12.1+6.8 0.001 -

(mean, SD)

Bold values signify that they have a p value <0.05.
*Student’s t test.
12 test.

Another interesting finding of our study was that a
significant number of subjects who developed constipa-
tion drank <1 L of water per day. That result was similarly
described in a population study conducted in the USA
by Markland et al."* They reported that low liquid intake
(<1882mlL per day) was a predictor for constipation in
women (prevalence odds ratio (POR): 1.3, 95% CI: 1.0
to 1.6) and men (POR: 2.4, 95%CI: 1.5 to 3.9). The

mechanisms by which appropriate liquid intake posi-
tively influences colon transit are variable and include a
better general hydration status and it can potentiate the
effect of fibre and reduce its secondary effects.”™ With
respect to fibre, as in other studies,12 we found no rela-
tion between fibre intake and the appearance of ‘new-
onset’ constipation symptoms.

Currently, the PAC-QOL Questionnaire is the most vali-
dated and the most specific tool for measuring the QOL
of patients with constipation. In our study, subjects who

(=2}
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p=0.03
0Odds ratio 1.49
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m Stopped physical activity
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No constipation

Figure 3 Percentage of subjects who stopped physical activity during the pandemic among groups.

developed ‘new-onset’ constipation, had higher scores
on the satisfaction and worries and concerns subscales
(3.46+0.9and 2.98+0.8, respectively), which suggest that
even in the short span of symptom progression, consti-
pation is a condition that impairs QOL. PAC-QOL was
developed to measure the health-related QOL of patients
with constipation as a secondary objective in Prucalo-
pride evaluation randomized control trials (RCTs), so
there are no normal values in healthy controls. However,
the mean value of the PAC-QOL overall score in our
population is comparable to that reported by Tack et a*
in patients with functional chronic constipation (2.3 and
2.1, respectively).

Even though ours is a novel study with relevant find-
ings, it also has limitations. The appearance of ‘new-
onset’ constipation symptoms does not necessarily imply
that they will persist chronically and classified as chronic
constipation according to Rome IV criteria, and in some
subjects, the symptoms will probably disappear once their
pre-lockdown physical activity and habits are re-estab-
lished. Our study also was focused primarily on evaluating
constipation symptoms, without taking abdominal pain

into account, making it likely that some of our subjects
had IBS-C (irritable bowel syndrome with constipation).
Itis important to acknowledge that both Rome IV criteria
for chronic constipation and 'mew-onset' constipation,
suffer from recall bias. A prospective stool diary would
have helped reduce the possibility of this bias. We also
do not ask specifically about previous underlying bowel
disorder, functional gastrointestinal disorders, stress level
or psychological factors. With respect to the tools utilised,
the quantity of water was evaluated through an arbitrarily
created Likert Scale, considering that normal water
intake should be at least 1 L per day. Another limitation
is that we assessed water intake only as opposed to fluid
intake. Likewise, the null association between fibre intake
and constipation was related to the fact that we did not
employ a specific questionnaire for its appropriate evalu-
ation. Both water and fibre consumption evaluation also
suffer from recall bias. A limitation related to the data
collection was that 12% of responses were excluded due
to incomplete answers for a particular question or dupli-
cate information. Although multiple social media plat-
forms were used it is very difficult to estimate how many

Table 3 Logistic regression model

Coefficients*

Non-standardised Typified
coefficients coefficients 95% Cl for B
Model B Error Beta t Significance Lower limit Upper limit
Sex -0.360 0.067 -0.204 -5.369 0.000 -0.492 -0.228
Physical activity -0.168 0.067 -0.095 -2.525 0.012 -0.299 -0.037
Quantity of water -0.110 0.053 -0.079 -2.071 0.039 -0.215 —-0.006
Regular fibre -0.068 0.067 -0.38 -0.990 0.323 -0.204 -0.003
consumption
*Dependent variable: ‘new-onset’ constipation.
Remes-Troche JM, et al. BMJ Open Gastro 2021;8:6000729. doi:10.1136/bmjgast-2021-000729 7



individuals viewed the advert to recruit to this study but
chose not to. A further limitation of this study is access
to smartphones and the literacy of the study population
(required by the pandemic) may have influenced the
results. Also, our evaluated population is young and the
results may not be applicable to everyone. Finally, psycho-
logical comorbidities were not accounted for as these
have been shown to have increased during COVID-19
and may have acted as confounders.

In conclusion, in our study on an open population
in Mexico, we found that one-fourth of the population
developed ‘new-onset’ constipation symptoms during
the lockdown imposed due to the COVID-19 pandemic.
A reduction of physical activity and less water consump-
tion were associated factors. Given those results, appro-
priate physical activity and adequate liquid intake during
prolonged periods of lockdown should be recommended
to prevent said symptoms.
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