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Abstract

Background: Constipation and obesity have common risk factors. However, little is known about the occurrence of
constipation in individuals with severe obesity and the associated factors.

Objective: To evaluate the prevalence of intestinal constipation and its associated factors in adults with obesity class
lland IIl.

Method: This study analyzed baseline data from a randomized clinical trial with adults aged 18-64 with a Body Mass
Index (BMI) > 35 kg/m?, living in the metropolitan region of Goiania, Brazil. Data were collected using a questionnaire
containing sociodemographic, lifestyle, level of obesity, presence of comorbidities, water intake and food consump-
tion variables. The outcome variable was constipation assessed by the Rome lll criteria and the Bristol Stool Form
Scale. Multiple Poisson regression analysis was used to assess the association between explanatory variables and the
outcome.

Results: Among the 150 participants, the prevalence of constipation was 24.67% (95% Cl: 17.69-31.64). After multiple
regression analyses constipation was associated with polypharmacy (adjusted PR: 2.99, 95% Cl: 1.18-7.57, p=0.021),
younger age group i.e. 18-29 years (adjusted PR: 3.12,95% Cl: 1.21-8.06, p =0.019) and former smoking (adjusted PR:
3.24,95% Cl: 1.28-9.14, p=10.014). There was no statistically significant association between constipation and daily
consumption of fiber-rich foods, however, the non-consumption of whole grains was borderline significant (adjusted
PR:2.92,95% Cl: 1.00 to 8.49, p=0.050).

Conclusion: A high prevalence of constipation was found in adults with obesity class Il and Ill. Constipation was sig-
nificantly associated with the simultaneous use of five or more medications, younger age group and being a former
smoker.
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Background

Constipation is a chronic problem that affects many indi-
viduals worldwide [1], especially older adults [2]. Intesti-
nal constipation (IC) is a disorder of the gastrointestinal
tract defined as an unsatisfactory bowel movement, char-
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movement [3, 4]. Globally, it is estimated that the preva-
lence of constipation in adults is approximately 16% [3]
and millions of dollars are spent annually on the use of
laxatives. The prevalence in adults in Australia assessed
by the criteria of Rome III was 24% [5]. In Brazil, previous
studies have demonstrated that the prevalence of consti-
pation ranged between 14 and 26% [6—8]. Some studies
identified risk factors for the occurrence of constipation
in the general population: female gender, advanced age,
low socioeconomic status, physical inactivity, diabetes,
medication and dietary factors, such as low fiber con-
sumption, low fluid intake and high consumption of fast
foods [1, 9]. Moreover, constipation may also be associ-
ated with lower quality of live and mental issues [10, 11].
Additionally, constipation in women was associated with
hormonal disorders and obesity [2, 12-16]. However, lit-
tle is known about the factors associated with constipa-
tion in individuals with class II and III obesity.

Obesity is a multifactorial chronic disease character-
ized by excessive accumulation of body fat and with
high prevalence in adults of both sexes [17-19]. A body
mass index (BMI) greater than or equal to 35 kg/m?, that
is, classes II and III, increases the risk of developing or
worsening other chronic diseases and mortality, being a
serious public health problem [20, 21]. Obesity classes 11
and III has shown a progressive and greater increase than
the other obesity levels globally. Research on BMI trends
in more than 200 countries between 1974 and 2014 dem-
onstrated a global prevalence of obesity classes II and III
of 2.3% among men and 5.0% among women [20]. In Bra-
zil, the prevalence of class III obesity increased by 36.4%
between 2006 and 2013, reaching 1.5% of the population
[22].

Obesity is a risk factor for diabetes, hypertension,
cardiovascular disease and more than thirteen types of
cancer [21, 23, 24]. Constipation is also a risk factor for
cancer [25], especially gastrointestinal cancer, including
esophagus, stomach, small intestine, liver and pancreas
[9, 26, 27]. Obesity is associated to constipation, but it
is not recognized as a causal factor of constipation. A
recent study has showed that obese individuals have sev-
eral other risk factors for constipation, such as physical
inactivity, low quality of their diet with low consump-
tion of fibers and vegetables in general [26]. Constipa-
tion and obesity have common risk factors. However,
little is known about the occurrence of constipation in
individuals with severe obesity and the associated factors
[28-31]. A recent review of studies on constipation did
not report the prevalence and associated factors in indi-
viduals with obesity [3, 4, 16, 32]. The few studies avail-
able address strategies for the treatment of constipation
in obese individuals [31, 33]. Therefore, it is important to
establish the magnitude of the occurrence of the problem
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and the associated factors to design treatment strategies,
especially considering that nutritional interventions lead-
ing to a healthy diet, improved eating habits and lifestyle
can treat both constipation and obesity. Considering the
lack of evidence on constipation in individuals with obe-
sity class II and III and the relevance of this problem, the
aim of this research was to evaluate the prevalence of
constipation and its associated factors in adults with class
II and III obesity and to describe their intestinal habits
profile.

Methods

Study design and ethical aspects

This study analyzed the baseline data from the rand-
omized clinical trial with severely obese individuals
entitled “Effect of nutritional intervention and olive oil
on severe obesity—DieTBra Trial” Details of the study
design, subject recruitment and randomization were
previously described [34-39]. The main project was
approved by the Research Ethics Committee of Clinical
Hospital, Federal University of Goids (protocol num-
ber 747.792). All individuals who met the inclusion cri-
teria and agreed to participate in the research signed an
informed consent form.

Inclusion and exclusion criteria

This study included adults with obesity class II and III
(Body Mass Index (BMI)> 35 kg/m?) attending the pri-
mary care network of the Brazilian National Health Sys-
tem (SUS). They were referred by the Municipal Health
Department to the Outpatient Clinic of Nutrition in
Severe Obesity (CNSO) at the Clinical Hospital of the
Federal University of Goias. At the time of data collec-
tion, CNSO was the only reference clinic in the treatment
of severe obesity in the metropolitan region of Goiania.
Inclusion criteria were age between 18 and 64 vyears,
both sexes and residence in the metropolitan region of
Goidnia. The exclusion criteria were individuals who
have undergone bariatric surgery, a reduction of more
than 8% of body weight in the last three months, being on
medication for weight loss, pregnant or lactating women
and people with special needs.

Data collection and study variables

The data collection was carried out by trained nutrition-
ists. The questionnaire contained sociodemographic vari-
ables (sex, age, schooling years, social class, marital status
and skin color); lifestyle (physical activity, smoking and
alcohol consumption i.e. grams of ethanol ingested); level
of obesity [21] (class II: BMI between 35.0 and 39.9 kg/
m? class IIl: BMI between 40.0 and 49.99 kg/m? and
super obesity [40]: BMI>50.0 kg/m?); self-reported mor-
bidities (diabetes, hypertension, dyslipidemia, biliary
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lithiasis, depression, anxiety, hiatus gastritis/hernia and
gastroesophageal reflux); daily water intake, frequency
of consumption of raw salad, cooked/braised vegetables,
fresh fruits, and whole grains.

The level of physical activity was assessed by the
Global Physical Activity Questionnaire (GPAQ) that
was developed by the World Health Organization, with
a cut-off point for classifying individuals as active when
they reached more than 150 min in moderate activities
or more than 75 min of intense activity in a typical week
[41]. Alcohol consumption was assessed using a ques-
tionnaire adapted from the Gender, Alcohol and Culture:
an International Study (GENACIS study). For the conver-
sion of habitual alcohol consumption to grams of ethanol,
13 g of ethanol were standardized per drink or dose of
alcoholic beverage [42].

The polypharmacy variable was defined as the use of
five or more medications [43]. The multimorbidity varia-
ble was constructed considering 18 self-reported doctor-
diagnosed health conditions [44] (diabetes; hypertension;
dyslipidemia; osteoporosis; stroke; cardiovascular dis-
ease—atherosclerosis, heart failure, infarction; respira-
tory disease—asthma, bronchitis; sleep apnea; arthritis/
arthrosis; thyroid dysfunction—hyper/hypothyroidism;
liver disease—liver steatosis, cirrhosis; gastroesophageal
reflux; urinary incontinence; cancer; infertility; varicose
veins). The presence of multimorbidity was defined as
two or more self-reported conditions [45]. Anxiety and
depression were assessed using the validated Hospital
Anxiety and Depression Scale (HAD) [46].

Data on food intake were collected using an adapted
version of the Food Frequency Questionnaire (FFQ)
developed by Furlan-Viebig and Pastor-Valero [47] for an
adult population, assessing habitual consumption in the
last year, with frequency of weekly consumption (1x/
week, 2-3x/week, 4-6x/week, daily), monthly (1x/
month, 2x/month, 3x/month) or rare consumption
(<1x /month). For analysis purposes, the frequency of
consumption of the food/food group of interest was cat-
egorized into daily consumption (yes or no). Daily water
consumption was computed in number of glasses per
day, later converted to liters (L) and categorized as<2 L,
2 L and >2 L/day.

Intestinal constipation

In the present study, IC was assessed according to the
Rome III criteria, defined by the presence of at least
two of the following clinical manifestations in the three
months prior to the interview: evacuation effort in >25%
of evacuations; feeling of incomplete bowel movement in
>25% of bowel movements; less than three bowel move-
ments a week; sensation of exit obstruction in >25% of
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bowel movements; and manual evacuation-facilitating
maneuvers in >25% of evacuations [5, 48, 49].

The frequency of bowel movements per week, hard
stools and the need for excessive effort to evacuate were
also assessed. Weekly evacuation frequency was defined
as follows: 5 or more as normal frequencies, 3—4 mod-
erate frequencies and fewer than 3 irregular/abnormal
frequencies [50]. Stool consistency was assessed using
the original version of the Bristol Stool Form Scale [51],
composed of combined and standardized graphic and
descriptive methods representing seven types of stools
with different shapes and consistencies.

Statistical analysis

The results were expressed in absolute and relative fre-
quencies. Pearson’s x> test or Fisher’s Exact test with an
alpha of 5% were used to analyze the association between
variables. Prevalence and prevalence ratios were cal-
culated with their 95% confidence intervals. Multiple
Poisson regression analysis with robust variance was
performed with those variables showing a p<0.20 in the
bivariate analysis, namely: polypharmacy, smoking, age,
daily consumption of whole grains, presence of dyslipi-
demia and ingested grams of ethanol. The database was
structured in the EPI DATA® version 3.1 program, with
double entry of data for subsequent analysis of consist-
ency and quality assurance of information. All analyzes
were performed using the STATA® version 16.0 program
(Stata Corp, College Station, TX).

Results

Among the 150 adults with class II and III obesity who
participated in the present study, the prevalence of IC
was 24.7% (95% CI: 17.69-31.64). Ten individuals (6.7%)
had fewer than 3 weekly evacuations and 14% reported
3—4 times, both within the highest risk of constipation
(p-value=0.000). These who reported 3—4 bowel move-
ments per week, 61.9% had constipation. Hardened stools
or balls in all bowel movements affected 20.7% of the par-
ticipants and the need for excessive effort to evacuate
was 34.0%. The most frequent type of feces according to
the Bristol Scale was type 4 with 49.3%. All variables in
Table 1 were associated to IC (Table 1).

Higher prevalence of IC was found in females (26.6%),
in the younger age group (between 18 and 29 years of
age, 47.4%) and among those participants with lower
level of education (27.4%). There was a significant asso-
ciation of IC with the younger age group (PR: 2.70, 95%
CI: 1.29-5.65) (Table 2).

Among the lifestyle variables, being a former smoker
(PR: 2.10, 95% CI: 1.18-3.76) and smokers (PR: 2.49,
95% CI: 1.07-5.80) were significantly associated with
IC compared to non-smokers. The level of obesity and
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Table 1 Prevalence of intestinal constipation and variables related to bowel movements in individuals with obesity class Il and Il

(n=150)
Variables Total Constipation p-value**
n (%) n (%)
Intestinal constipation
No 113(75.33)
Yes 37 (24.67)
Weekly evacuations 0.000
5-7 times 119 (79.33) 18 (15.13)
< 1-4 times* 31(20.67) 19 (61.29)
Frequency of hardened stools or stools in balls (n=158) 0.000
Always 13(2247) 10 (76.92)
At least once a week 27 (46.55) 22 (81.48)
Every two weeks/monthly/almost never 18(31.03) 3(16.67)
Need of excessive effort to evacuate 0.000
No 99 (66.00) 6 (6.06)
Yes 51 (34.00) 31(60.78)
Bristol stool form scale 0.000%**
Type 1 3(2.00) 3(100.00)
Type 2 7 (4.67) 5(71.43)
Type 3 22 (14.67) 15 (68.18)
Type 4 74 (49.33) 11 (14.86)
Type 5 12 (8.00) 2(1667)
Type 6 23(15.33) 1(4.35)
Type 7 9 (6.00) 0(0.00)
*Include one person with less than one time per week
**Pearson’s x2. ***Fisher’s exact test
the presence of morbidities were not associated with  Discussion

IC. An association was also observed between IC and
polypharmacy (PR: 2.18, 95% CI: 1.26-3.77) (Table 3).

Regarding the consumption of water and dietary
sources of fibers, although 28.6% of the participants
consumed less than two liters of water per day and the
low frequency of individuals with daily consumption of
raw salad (20.3%), cooked/braised vegetables (19.5%),
fresh fruits (22.5%), and whole grains (8.3%), no sig-
nificant associations were observed between these vari-
ables and IC (Table 4).

After the multiple regression analysis, the follow-
ing variables were associated with IC: polypharmacy
(PR: 2.99, 95% CI: 1.18-7.57, p=10.021), being a former
smoker (PR: 3.24, 95% CI: 1.28-9.14, p=0.014) and age
(between 18 and 29 years) (PR: 3.12, 95% CI: 1.21-8.06,
p=0.019). Non-consumption of whole grains showed
a borderline significance (PR: 2.92, 95% CI: 1.00-8.49,
p=0.050) (Table 5).

In the present study, a high prevalence of constipa-
tion was observed in obese classes II and III individu-
als. Moreover, a worrying intestinal health profile was
identified regarding the low weekly frequency of bowel
movements, hard stools and the need for excessive effort
to evacuate. Constipation was associated with polyp-
harmacy, age and smoking and the non-consumption of
whole grains showed a borderline level of significance.
The paucity of evidence on constipation in obese or
severe obese individuals reinforces the relevance of this
study [52, 53].

The prevalence of constipation in our participants with
obesity class II and III was high compared to the over-
all prevalence of constipation in adults of 16% [3] and the
prevalence of 5.4% from a population-based cohort study
[54]. A population study conducted in the Southern
of Brazil found a prevalence closer to the present study
i.e. 20.5% in obese individuals including class I obesity
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Table 2 Prevalence of intestinal constipation and its association
with sociodemographic variables in adults with obesity classes |l
and Il (n=150)

Variables Frequency Prevalence of PR (CI95%) p-value
constipation
n (%) n (%)
Sex 0.285**
Male 22 (14.67) 3(13.64) 1
Female 128 (85.33) 34 (26.56) 1.95 (0.65-
5.82)
Age group 0.044*
18-29 years 19(12.67) 9(47.37) 2.70(1.29-
5.65)
30-39 years 57(38.00) 10(17.54) 1
40-49 years 53(3533) 11(20.75) 1.18(0.55-
2.56)
> 50 years 21 (14.00) 7(33.33) 1.90 (0.83-
4.35)
Years of educa- 0.809%*
tion
1-9 62 (4133) 17(2742) 1.37 (0.52-
361)
10-12 68 (45.33) 16(23.53) 1.18 (0.44-
3.13)
13-15 20(13.33)  4(20.00) 1
Social class 0.956*
A/B 34 (22.67) 9(26.47) 1.11(0.57-
2.16)
C 92(61.33) 22(2391) 1
D/E 24 (16000  6(25.00) 1.04 (0.48-
2.29)
Marital status 0.654**
Single 39 (26.00) 8(20.51) 1.09(0.33-
3.62)
Married 95(63.33) 26(27.37) 1.46 (0.50-
4.28)
Widowed/ 16 (10.67) 3(18.75) 1
divorced
Skin color 0.346*
White 46 (30.67) 8(17.39) 1
Brown 83(55.33) 24 (2892) 1.66 (0.81-
3.40)
Black 21(1400)  5(23.81) 137 (0.51-
3.70)

" Pearson'’s x* test. ** Fisher’s exact test. PR: prevalence ratio. 95%Cl: 95%
confidence interval. Bold: significative result

(BMI > 30 kg/m?) [55]. Other Brazilian population-based
studies have shown a prevalence of constipation between
14-and 25% [6-8].

Recent reviews on constipation do not address the
prevalence among obese individuals and the factors asso-
ciated with it in these individuals [3, 30, 31, 56]. There are
only few studies on constipation in this specific popula-
tion [52, 53], which makes it difficult to compare our
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results. To the best of our knowledge, no previous study
has assessed stool consistency using the Bristol Scale
in individuals with obesity class II and III. However, a
study carried out in Chilean adults found a prevalence
of 19.38% of hard stools indicative of intestinal constipa-
tion (stools type 1 and 2) [57] while in the present study,
this frequency was relatively low (6.67%). A study with
morbidly obese patients in the context of bariatric sur-
gery evaluating defecation disorders, which is different
from constipation [53], applied the Wexner Constipation
Score >5 and found a constipation prevalence of 20% in
139 patients [53].

We observed in the present study the occurrence of
several important characteristics associated to intesti-
nal malfunction, such as: low weekly frequency of bowel
movements, hard stools and the need for excessive effort
to evacuate. These characteristics culminate in excessive
effort when defecating, which can cause several physio-
logical damages such as the weakening of the pelvic floor,
excessive perineal descent, rectal intussusception, among
others [4]. To investigate intestinal habits is essential to
carry out appropriate interventions, since changes in
intestinal health culminate in damage to the general state
of health and quality of life [4, 56].

In the present study, constipation was associated with
age, with the highest prevalence of constipation in the
younger age group, contradicting findings in the literature
on non-obese individuals that show a higher prevalence
in older adults [13]. Studies carried out with non-obese
individuals reported decreased bowel movements with
increasing age, probably due to low fiber consumption,
physical inactivity and hereditary factors [3, 14, 58]. The
age group with the highest prevalence of constipation in
the severely obese was those aged 50 years or over, simi-
larly to a population study with adult Australian women
[59]. This difference in the age range associated with con-
stipation can be attributed to the age range of the present
study and also the studied population being comprised of
individuals with obesity class II and III.

The association between constipation and smoking
is in line with a systematic review on the physiological
effects of smoking cessation [60]. Despite all the benefits
for the cardiovascular, pulmonary system and reduced
risk of cancer, some side effects associated to smoking
cessation have been reported, including constipation [60,
61]. There is a lack of specific studies including obese
individuals.

The use of medication is associated with several gas-
trointestinal side effects, constipation being one of the
most important, which increases with polypharmacy.
Associations between polypharmacy and constipation
has been described in previous studies, mainly with
older adults, who frequently take several medications
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Table 3 Prevalence of intestinal constipation and its association with lifestyle variables and presence of morbidities in adults with
obesity class Il and Ill (n=150)

Variables Frequency Prevalence of constipation PR (Cl195%) p-value
n (%) n (%)

Physical activity 0.595%
Sedentary 28 (18.67) 8(28.57) 1.20 (0.62-2.34)
Active 122 (81.33) 29(23.77) 1

Smoking status 0.015%*
No smoker 101 (67.33) 18(17.82) 1
Ex-smoker 40 (26.67) 15 (37.50) 2.10(1.18-3.76)
Smoker 9 (6.00) 4 (44.44) 2.49 (1.07-5.80)

Alcohol consumption 0916
No 25(17.24) 6 (24.00) 1
Yes 120 (82.76) 30 (25.00) 1.04 (0.48-2.24)

Ingested grams of ethanol (n=80) 0.172*
3-14.99 g 20 (25.00) 7 (35.00) 1.75 (0.80-3.85)
>15¢g 60 (75.00) 12 (20.00) 1

Obesity level 0.580*
Class 11 (35.0-39.99 kg/mz) 25 (16.67) 7 (28.00) 1.31(0.62-2.77)
Class Il (40.0-49.99 kg/mz) 84 (56.00) 18 (21.43) 1
Super obesity (>50 km/m?) 41(27.33) 12(29.27) 1.37(0.73-2.56)

Diabetes 0.249*
No 123 (82.00) 28 (22.76) 1
Yes 27 (18.00) 9(3333) 146 (0.78-2.74)

Arterial hypertension 0.211*
No 66 (44.00) 13 (19.70) 1
Yes 84 (56.00) 24 (28.57) 1.45 (0.80-2.63)

Dyslipidemias 0.093*
No 80 (55.17) 15 (18.75) 1
Yes 65 (44.83) 20 (30.77) 1.64 (0.91-2.95)

Biliary lithiasis 0.870*
No 122 (82.43) 30 (24.59) 1.07 (0.49-2.30)
Yes 26 (17.57) 6(23.08) 1

Gastritis/Hiatus Hernia 0.714%
No 93 (62.00) 22 (23.66) 1
Yes 57 (38.00) 15 (26.32) 1.11 (0.63-1.97)

Gastroesophageal reflux 0.672*%
No 125 (83.33) 30 (24.00) 1
Yes 25(16.67) 7 (28.00) 1.17 (0.58-2.36)

Depression 0.313%
No 55(36.67) 11 (20.00) 1
Yes 95 (63.33) 26 (27.37) 1.05 (0.58-1.91)

Anxiety 0427*
No 26(17.33) 8(30.77) 1.32 (0.68-2.55)
Yes 124 (82.67) 29 (23.39) 1

Multimorbidity 0.335**
No 14 (9.33) 5(35.71) 1.52(0.70-3.27)
Yes 136 (90.67) 32(23.53) 1

Use of laxatives
No 148 (98.67) 37 (25.00)
Yes 2(1.33) 0(0.00)

Polypharmacy 0.005*
No 101 (67.33) 18(17.82) 1

Yes 49 (32.67) 19 (38.78) 2.18(1.26-3.77)
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Table 3 (continued)
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*Pearson’s x? test. **Fisher’s exact test. PR: prevalence ratio. 95%Cl: 95% confidence interval

Bold: significative result

Table 4 Prevalence of intestinal constipation and its association with water intake and fiber-rich food sources in adults with obesity

class Il and lll (n=150)

Variables Frequency Prevalence of constipation PR (Cl95%) p-value
n (%) n (%)

Liters of water per day 0.687*
>2L 66 (44.00) 15 (22.73) 1.06 (0.46-2.46)
2L 28 (18.67) 6(2143) 1
<2L 56 (37.33) 16 (28.57) 1.33(0.58-3.04)

Raw salad' 0.251*
No 81 (54.00) 23 (28.40) 140 (0.78-2.51)
Yes 69 (46.00) 14 (20.29) 1

Cooked/braised vegetables' 0.369*
No 109 (72.67) 29 (26.61) 1.36 (0.68-2.74)
Yes 41(27.33) 8(19.51) 1

Fresh fruits' 0.710*
No 110 (73.33) 28 (25.45) 1.13(0.58-2.19)
Yes 40 (26.67) 9(22.50) 1

Whole grains' 0.057%*
No 126 (84.00) 35(27.78) 3.33(0.85-13.00)
Yes 24 (16.00) 2(8.33) 1

" Pearson’s ? test. **Fisher’s exact test. PR: prevalence ratio. 95%Cl: 95% confidence interval. 'Accessed as daily consumption (yes or no)

[12, 62]. Certain drug groups such as antidepressants,
benzodiazepine derivatives, furosemide, levothyrox-
ine sodium and ibuprofen have been associated with
constipation [12, 63]. In this study, polypharmacy was
associated with constipation. It is known that adults
with obesity class II and III often have other associ-
ated morbidities, being candidates for the use of sev-
eral medications and, consequently, side effects such as
constipation.

Previous evidence has showed that constipation is
more common in women and the probable explanation
being the presence of increased hormonal factors during
the third and last phase of the menstrual cycle (estrogenic
phase) [3, 14, 32, 55, 64]. However, in the present study
there was no significant association between constipation
and sex, although a higher prevalence was observed in
women (26.56%) compared to men (13.64%).

Studies conducted in the general population observed
an association of constipation with sociodemographic
variables such as having a black or brown skin, low
income and low level of education [14, 55]. There was
no previous study evaluating the association of consti-
pation with these variables in adults with obesity class II
and III. However, our study did not find any significant

association between constipation and sociodemographic
variables.

The level of obesity class was not associated with
constipation in this study, a result that is in line with a
systematic review showing that obesity was not associ-
ated with constipation [30, 65], as well as a population-
based study on various gastrointestinal disorders. All
individuals in the present study were obese with a very
high BMI value, however, obesity class II, III and severe
obesity were not associated with a higher occurrence of
constipation.

Our findings did not show a significant association
between constipation and the food consumption vari-
ables investigated, which is in agreement with a pop-
ulation-based cohort study that found no association
between ultra-processed foods and constipation [54].
However, we would like to highlight that, in the pre-
sent study, the prevalence of constipation was higher in
those who did not consume whole grains, fresh fruits and
raw salad daily, which are foods rich in fiber, as well as
those with inadequate water intake. A diet rich in fiber
and adequate water intake contribute to better intesti-
nal functioning, the pH of the colon and the production
of by-products with important physiological functions.
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Table 5 Multiple regression analysis of the association between
intestinal constipation with sociodemographic, lifestyle variables,
presence of morbidities and food consumption in adults with
obesity class Il and Il (n=150)

Variables Adjusted PR (C195%) p-value*
Age group

18-29 3.12(1.21-8.06) 0.019

30-39 1

40-49 0.82 (0.26-2.57) 0.737

>50 0.95 (0.15-5.85) 0.955
Smoking status

Nonsmoker 1

Ex-smoker 3.24(1.28-9.14) 0.014

Smoker 0(0.83-6.38) 0.109
Ingested grams of ethanol (n 80)

3-14.99 g 2.19(0.79-6.06) 0.130

>159 1
Dyslipidemias

No 1

Yes 049(0.18-1.33) 0.161
Polypharmacy

No 1

Yes 2.99(1.18-7.57) 0.021
Whole grains'

No 292 (1.00-8.49) 0.050

Yes 1

Bold: significative result

*Wald statistic. PR: prevalence ratio. 95% Cl: 95% confidence interval. 'Accessed
as daily consumption (yes or no)

Therefore, a diet rich in fiber and adequate water intake
are important for general health and the dietary treat-
ment of constipation and obesity [66, 67].

We observed a low consumption of fiber-rich foods
among the severely obese, reaching 84% of the partici-
pants. This finding is in accordance with the literature
because fiber intake is inversely associated with body
weight and body fat [66, 68]. Obesity and low consump-
tion of fiber-rich foods like vegetables are associated with
colon cancer [26], especially in individuals with constipa-
tion, causing damage to the intestinal mucosa.

A potential limitation of the present study could be
attributed to memory bias due to the use of the Food Fre-
quency Questionnaire (FFQ), since it is an instrument
that relies on the individual’s memory. The FFQ shows a
dietary pattern in a given period and, in this study, the
usual food consumption for the last year was evaluated.
This, however, is an inherent limitation of food con-
sumption assessment instruments. However, it could
have resulted in a lack of association between constipa-
tion and food consumption, especially fiber-rich foods.
There is still no superior method used in research to
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assess habitual food consumption. However, to minimize
this source of bias and improve data reliability, some pre-
cautions were taken before and during data collection,
such as training the nutritionist team and standardizing
the application of the FFQ. Another potential limita-
tion refers to the sample age range. Our results should
be interpreted with caution when extrapolated to older
adults because we have included people aged between 18
and 64 years.

The diagnosis and treatment of constipation in obese
people are particularly important and can prevent other
diseases. Improving both constipation and obesity also
means having much lower treatment costs by interven-
ing before the worsening or occurrence of other more
serious illnesses. It is important that health profession-
als assess the presence of constipation in severely obese
individuals. However, regardless of the diagnosis, nutri-
tional guidelines such as the intake of more than two
liters of water per day and a diet rich in fiber (25-30 g/
day) are crucial to prevent the problem [2]. Other meas-
ures include, prescription of fiber supplements, magne-
sium hydroxide and olive oil before starting prescription
medications for the treatment of constipation. Regular
physical activity is also very effective in improving bowel
function [2]. Future research should include lifestyle vari-
ables, presence of other morbidities, water and food con-
sumption, in addition to information on the role of the
composition of the microbiota in constipation to increase
our knowledge on the subject.

In summary, constipation prevalence was high in adults
with obesity class II and III. The factors associated with
constipation were age, being a former smoker and poly-
pharmacy. The level of obesity, physical activity level,
consumption of fiber-rich foods and water intake were
not associated with constipation. Considering the fast
increase in the prevalence of obesity class II and III the
findings from this study could help guiding the treatment
in this population.
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