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ORIGINAL ARTICLE

Incidence of constipation in an intensive care unit

Incidéncia de constipacio intestinal em uma unidade de terapia

intensiva

ABSTRACT

Objectives: To evaluate the incidence
of constipation in critical patients on
enteral nutrition in a hospital intensive
care unit and to correlate this incidence
with the variables found for critical
patients.

Methods: The present investigation
was a retrospective analytical study
conducted in the intensive care unit of
Hospital Regional da Asa Norte (DF)
via the analysis of medical records of
patients admitted during the period from
January to December 2011. Data on the
incidence of constipation and enteral
nutritional  support, gastrointestinal
changes, stool frequency, ventilatory
support, and outcomes were collected
and analyzed.

Results: The initial sample consisted
of 127 patients admitted to the unit
during the period from January to
December 2011. Eighty-four patients
were excluded, and the final sample
consisted of 43 patients. The incidence
of constipation, defined as no bowel
movement during the first 4 days of

hospitalization, was 72% (n=31). The
patients were divided into a control
group and a constipated group. The
group of constipated patients reached
the caloric target, on average, at 6.5
days, and the control group reached
the caloric target in 5.6 days (p=0.51).
Constipation was not associated with
the length of hospital stay, suspension
of nutritional support, or outcome
of hospitalization. There was an
association between evacuation during
hospitalization and a longer duration
of hospitalization for a subgroup of
patients who did not evacuate during
the entire period (p=0.009).
Conclusion: The incidence of
constipation in the unit studied was
72%. Only the absence of evacuation
during hospitalization was associated
with longer hospital stays. Constipation
was not associated with the length of
hospital stay, suspension of nutritional
support, or outcome of hospitalization.
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INTRODUCTION

According to the European Society for Clinical Nutrition and Metabolism
(ESPEN) guidelines, a critical patient is one who develops a systemic
inflammatory response associated with organ failure, with the expectation
of support for organ function for at least 3 days.” Critical patients are
also characterized by increased morbidity due to infection, prolonged

hospitalization, and high mortality.?’

These patients are susceptible to developing various gastrointestinal
complications. Constipation is one of these complications and has an
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incidence varying from 15% to 83% in patients
admitted to intensive care units (ICUs). This variation
is due to the absence of a clear definition because
there is no consensus on the concept of constipation,
and studies have adopted periods without evacuation
ranging from 3 to 6 days.®® Researchers define
constipation as periods of 3,%¢ 4,09 or 6 consecutive
days""'? without evacuation. This complication is
caused by infrequent evacuation or reduced intestinal
motility.®) However, investigations of gastrointestinal
motility and stool consistency in critical patients are
limited because most studies focus on delayed bowel
evacuation.!?

The etiology of this condition is quite complex,'
and the literature cites a number of factors that may
be related: confinement to bed, use of sedatives and
opioids, neuromuscular blocking agents, vasopressors,
inflammatory mediators, electrolytic  disorders,>?
inadequate administration of fluids, and lack of fiber
in enteral nutrition."*'® Fiber-free enteral diets are
recommended for critical patients at high risk of intestinal
ischemia or severe dysmotility.”

Observational studies relate constipation to longer
hospital stays,®*'” increased mortality,"*'” intolerance to
enteral nutrition," abdominal distension, failure to wean
from mechanical ventilation (MV),®? obstruction and
intestinal perforation,” and aspiration pneumonia.#!¢¥
However, the monitoring of gastrointestinal function
in the ICU is usually geared toward controlling gastric
residuals and diarrhea, thus neglecting constipation and
its implications.”

Therefore, the present study aimed to evaluate the
incidence of constipation in critical patients on enteral
nutrition in a hospital ICU of the Distrito Federal and
to relate this incidence to variables found in critical
patients.

6,14,15)

METHODS

The present investigation was conducted in the ICU of
Hospital Regional da Asa Norte (HRAN), Brasilia (DF),
Brazil, and was a retrospective analytical study analyzing
the medical records of patients hospitalized in the unit in
the period from January to December 2011. The study
was submitted to and approved by the Ethics Research
Committee of the Funda¢io de Ensino e Pesquisa em
Ciéncias da Sadde (FEPECS) under protocol 566/11.

Because the present investigation was a retrospective
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study based on medical record data, informed consent
was not required.

Records were selected of patients who were admitted
during the period from January to December 2011
and who met the following inclusion criteria: critical
patients according to the ESPEN 2009 definition who
began enteral feeding within 72 hours of admission;
admitted onto MV or starting the same within 72 hours
and remaining on the same until at least the 5* day of
admission; aged over 18 years; and length of stay greater
than 5 days. The study excluded patients on parenteral
nutrition therapy; patients who were orally fed; patients
undergoing gastrointestinal surgery immediately before
admission; and patients with colostomies, ileostomies,
and intestinal fistulae.

All the data were collected from electronic medical
records in the InterSystems TrakCare™ production
database, with the aid of a spreadsheet designed for this
purpose, and all the data reflected the protocols used in
the unit.

Constipation was defined as the absence of a bowel
movement during the first 4 days of hospitalization, as in
the study of Patanwala et al."” Based on this definition of
constipation, the selected patients were divided into two
groups: one group of patients who developed constipation
and the other group (designated as the control group)
comprising those who evacuated during the first 4 days
of hospitalization.

The collected data included the gender, age, length
of ICU stay, first day of enteral feeding, number of days
required to reach the caloric target, high gastric residuals
(>500 mL), occurrence of evacuation, and outcome of
hospitalization (i.e., discharge or death). Data required
for a systemic inflammatory response syndrome (SIRS)
diagnosis pertaining to the first 4 days of hospitalization
were also collected, along with the occurrence of at least
one organ dysfunction or failure on admission, according
to the aforementioned criteria.

The groups were compared regarding the early
introduction of enteral nutrition (occurring within 48
hours of admission), time required to achieve energy
needs, interruption of the enteral diet due to high gastric
residuals, failure to wean from MV, length of stay, and
mortality associated with constipation.

The patients’ energy requirements were determined
based on the nutritional status and recommendations
for critical patients. In malnourished or eutrophic
patients, the energy requirement was set at 20-25



Kcal/kg/day, based on the actual or estimated weight”
measured by a bed scale or reported by family members,
or, failing these, the weight was estimated using the
visual body mass index (BMI) scale for bedridden
patients."” For obese patients, the recommendation
was 22-25 Kcal/kg/day based on ideal weight.?)
Height was measured by the recumbent-stature or
knee-height formula.®”

The influence of an early enteral-nutrition supply on
the occurrence of constipation in the different patient
groups was ascertained. In this case, early enteral nutrition
via tube feeding was considered to be introduced within
the first 48 hours of hospitalization. To evaluate whether
the occurrence of constipation had an effect on the time
required to meet a given patient’s energy requirements,
the time (in days) required to reach the caloric target was
analyzed.

An evaluation was also made of whether constipation
increased the occurrence of gastric residuals, thereby
interrupting the diet administration. The analysis was
based on the total number of interruptions caused
by high gastric residuals, which was defined by the
presence of greater than 500 mL of residuals within 24
hours associated with gastrointestinal symptoms such
as vomiting and abdominal distension.”’ The effect of
interruptions on exams or hemodynamic instability were
not considered for the comparison between groups. The
total time on MV was observed. Finally, the outcomes
(i.e., the number of deaths and discharges) were compared
between the two groups.

The statistical analysis consisted of a descriptive
analysis of the data and a comparison of the means
and frequencies. For comparisons of the means, the
hypothesis of data normality was initially tested.
The Shapiro-Wilk, Kolmogorov-Smirnov, and
Anderson-Darling tests were used for this purpose.
For data showing a normal distribution, the 7 test was
used to compare the mean between the two groups.
For data that did not follow a normal distribution,
the Mann Whitney nonparametric test was used. As
most contingency tables displayed expected values
less than 5, the Fisher exact test was used to compare
the categorical variables. The level of statistical
significance was set at 5% (p<0.05). The collected
data were stored on a Microsoft Office Excel 2007
spreadsheet, and the test results were generated
with the aid of Statistical Analysis Software (SAS)
version 9.2.
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RESULTS

The initial sample comprised 127 patients admitted
to the HRAN ICU during the period from January to
December 2011. Eighty-four patients were excluded, and
the final sample consisted of 43 patients. The exclusion
criteria are listed in table 1.

Table 1 - Reasons for exclusion based on the adopted criteria

N Reason for exclusion

26 Non-critical patients

20 Hospitalization time <5 days

" Initiation of nutrition therapy via the parenteral route

8 Immediate postoperative gastrointestinal surgery

7 Patients with ileostomies or colostomies

5 Spontaneous breathing or MV duration of less than the established
values

2 Pregnant

1 Age <18 years

4 Incomplete records

In this study, the incidence of constipation was found
to be 72%. The mean time to the first bowel movement
was 5.6 days in the group of constipated patients and 2.8
days in the control group, as presented in table 2.

Regarding the commencement of enteral nutritional
therapy, this type of nutrition was introduced early in
both groups, occurring within the first 48 hours for the
majority of the sample. The percentages are listed in
table 2. No association was found between the period of
nutritional-therapy introduction and the duration until
bowel evacuation. Moreover, there was no association
between the age or gender of the patients and constipation.

No association was found in relation to the mean
length of stay between the groups (p=0.21). However, in
the group of constipated patients, when a small subgroup
of ten patients was observed who did not evacuate at all
during hospitalization, even with the introduction of a
stimulus, a p-value of 0.009 was obtained; this finding
demonstrated a negative association between the length
of stay and the absence of evacuation.

There was no statistical significance regarding the number
of days required to reach the caloric target, and on average,
the constipated and control groups achieved the target
caloric intake within 6.5 days and 5.3 days, respectively.

The presence of constipation did not increase the
incidence of high gastric residuals (p=0.97), vomiting
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Table 2 - General characteristics of the final sample of patients hospitalized in the
intensive care unit

General General Constipated Control p value
characteristics
Number of 43 (100) 31(72) 12 (28)
patients
Age 51.0+20.2  51.7+206  49.2+18.2 0.76
Gender
Male 25 (58.1) 17 (54.8) 8 (66.7) 0.75
Female 18 (41.9) 14 (45.2) 4 (33.3)
Start of EN
<48 hours 38 (88.4) 27 (87.1) 11(91.7) 0.39
>48 hours 5(11.6) 4(12.9) 1(8.3)
Length of 232+205  21.8+16.9 27.0+28.2 0.21
hospitalization
Caloric target
Patients 36 (83.8) 27 (87.1) 9(75) 1.0
achieving
Patients not 7(16.2) 4(12.9) 3(25)
achieving
Days to reach 6.3+3.3 6.5+3.4 5.6+3.0 0.51
the caloric target
Day of first 48=+4.1 5.6+4.6 2.83+0.83
evacuation
Occurrence of 10 (23.2) 9(20.9) 1(8.3) 0.97
high gastric
residuals (>500
mL)
Outcomes
Discharge 6(13.9) 6(19.35) 0 0.16
Death 37 (86.5) 25 (80.65) 12 (100)

EN - enteral nutrition. The results are expressed as a number (%) or as the mean=standard
deviation.

(p=0.08), abdominal distension (p=0.13), or diet
suspension (p=0.48). Despite abdominal distension not
being associated with constipation in the present study,
it was noted that the occurrence of abdominal distension
was associated with diet suspension (p=0.04).

Another variable was the observed MV duration,
and no association was found between this factor and
constipation. Notably, 86% of the patients remained
on MV until their death, and the six (14%) patients
who experienced weaning were the same patients who
were discharged. No association was found between the
patient outcomes and the occurrence of constipation.

DISCUSSION

In the present investigation, the incidence of
constipation was high. Similar results have been observed
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in other studies, varying between 15% and 83%.% This
variation can be attributed to the different definitions of
constipation adopted by different researchers. However,
it is noteworthy that these studies only focus on the
time required for bowel evacuation, concentrating on
the initial period of hospitalization. If the definition
were applied to the entire period of hospitalization, then
the incidence might be much higher. Furthermore, this
definition does not include constipation as a reflection of
organ dysfunction, which would have a higher correlation
with patient outcomes.

No association was found between the early initiation
of enteral nutritional support and the frequency of
constipation (p=0.39). This comparison aimed to assess
whether the early introduction of the diet would interfere
with the patients’ bowel evacuation. Nassar et al. found
that early initiation of enteral support was associated
with a lower incidence of constipation (p<0.01), with
early support defined as that initiated within 24 hours of
admission. In the present study, early introduction was
defined as that occurring up to 48 hours after admission,
as recommended by ASPEN.®@

In the present study, constipation was not associated
with the patients length of stay (p=0.21), which
corroborates the findings of Nassar et al.) By contrast, in
Gacouin et al.’s study, constipation was associated with
a longer hospital stay (p<0.01),"? and in Mostafa et al.’s
study, the mean length of the ICU stay was higher for
constipated patients (10 days versus 6.5 days).”

However, this study presents an important finding
because 10 of the 43 patients had no bowel movements
at all during hospitalization, even with the introduction
of a stimulus for 20% (n=2) of this subgroup. When
these data were correlated to the length of stay, a p-value
0f 0.009 was obtained, thereby demonstrating a negative
association between the length of stay and the absence
of evacuation. This finding may be related to Nassar et
al.’s assertion that evacuation may be considered a sign of
preserved gastrointestinal function. According to Asai,
constipation can lead to bacterial overgrowth, which is a
cause of nosocomial infections and sepsis in patients who
are hospitalized for prolonged periods.®”

Regarding the number of days required to reach the
caloric target, no significant difference was found between
the groups, demonstrating that the length of time before
bowel evacuation did not affect the achievement of
nutritional requirements. This finding is important
because ASPEN recommends that the caloric target be
reached within 7 days of admission.?



One of the complications cited in the literature
relating to the difficulty of dietary progression is the
presence of high gastric residuals. However, it was found
that the presence of constipation did not increase the
incidence of high gastric residuals (p=0.97), vomiting
(p=0.08), or abdominal distension (p=0.13) or the diet
suspension (p=0.48). Despite abdominal distension not
being associated with constipation in the present study, it
should be noted that abdominal distension was associated
with the diet suspension (p=0.04).

No association was found between the MV duration
and the presence of constipation. Conversely, Gacouin et
al. observed that the MV duration is higher in constipated
patients (p<0.01).2

No association was found between patient outcomes
and the occurrence of constipation. By contrast, the
study of Gacouin et al. demonstrated that constipation
was associated with mortality (p<0.05).1? Despite
death having been observed as an outcome in 86.5%
of the subjects, it was not possible to establish whether
the mortality rates were high in both groups, as it was
impossible to compare these data with prognostic
mortality rates because the calculation of these rates
upon admission was not practical in the unit where the
study was conducted.

Constipation is a frequent problem in critical patients,
but the available recommendations for its prevention
and treatment are still scarce. Certain researchers have
proposed the implementation of intervention protocols
for constipation.”?!¢*? In this regard, Dorman et al.
observed the absence of records on bowel function in
77% of the analyzed days before implementation of a
protocol for this purpose.” Another study revealed that
utilizing a protocol increases the number of days that the
bowel function is recorded from 87% to 100%, with a
consequent reduction in the incidence of constipation
from 57.7% to 37.0%, thus representing a 20.7%
decrease overall (p=0.13).”

Other investigators have evaluated the ability of
agents capable of promoting evacuation or preventing
constipation, such as in the study by van der Spoel et al.
These authors demonstrated that the use of polyethylene
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glycol and lactulose is effective in inducing evacuation
and is associated with a shorter hospital stay.*® In another
study, the use of lactulose was effective in preventing
constipation and yielded an effect that was contradictory
to the literature because patients spending a longer time
on MV had early bowel evacuations."”

The present investigation had several limitations,
such as the use of pre-existing data records, the quality of
which was compromised because the information was not
recorded for scientific purposes. Furthermore, the study
was performed in a single unit, so the results cannot be
extrapolated to other ICUs. Another limitation was the
small sample size, which can be attributed to the fact that
the unit contained only 10 beds, and there was a low
patient turnover and a prolonged length of stay.

Importantly, this was a retrospective study, and it was
not possible to evaluate important factors potentially
related to constipation because they were not described in
the evaluated medical records. Some of these factors were
the following: confinement to the bed or the degree of
patient mobility, the use of vasopressor drugs and opioid
drugs, not having used the dosages described in all of the
patients’ medical records, and attempts at MV weaning.

The present study demonstrated the necessity of
monitoring hospitalized patients’ bowel function using
a multidisciplinary approach, recording the frequency
of the patients’ bowel evacuations, and administering
laxative agents according to a standardized protocol.

Currently, few studies address constipation in critical
patients and its effects on their prognosis. Published data
present different definitions of constipation, which can
considerably affect its incidence. Therefore, additional
prospective studies are required for elucidating the effects
of constipation on the prognosis of critical patients.

CONCLUSION

The incidence of constipation was higher in patients
on enteral nutrition in the unit studied. However, this
gastrointestinal change was not associated with the length
of hospitalization, the suspension of enteral nutritional
support, or the patient outcomes.
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RESUMO

Objetivos: Avaliar a incidéncia de constipagdo em pacientes
criticos em uso de nutrigao enteral internados em uma unidade
de terapia intensiva e correlaciond-la a varidveis encontradas em
pacientes criticos.

Métodos: Estudo de cardter retrospectivo analitico, realiza-
do na unidade de terapia intensiva do Hospital Regional da Asa
Norte (DF), por meio da andlise de prontudrios de pacientes
internados no periodo de janeiro a dezembro de 2011. Foram
coletados e analisados dados referentes a incidéncia de consti-
pacdo intestinal e ao suporte nutricional enteral, alteracdes gas-
trintestinais, frequéncia de evacuagio, assisténcia ventilatéria e
desfechos.

Resultados: A amostra inicial foi de 127 pacientes admi-
tidos na unidade no periodo de janeiro a dezembro de 2011.
Foram excluidos 84 pacientes e a amostra final compds-se de 43
pacientes. A incidéncia de constipagio, definida como auséncia

de evacuacio nos primeiros 4 dias de internagio, foi de 72%
(n=31). Os grupos foram divididos em constipados e controle.
O grupo de pacientes constipados atingiu a meta caldrica, em
média, com 6,5 dias e o grupo controle em 5,6 dias (p=0,51).
A constipagdo nio se associou ao tempo de internacgio, suspen-
sdo do aporte nutricional e desfecho da internagao hospitalar.
Houve associacio entre auséncia de evacuagio durante toda a
internagio por um subgrupo dos pacientes que nio evacuaram
em todo o perfodo e tempo maior de internagio (p=0,009).
Conclusdo: A incidéncia de constipagdo intestinal na uni-
dade pesquisada foi de 72%. Somente a auséncia de evacuagio
durante toda a internagdo associou-se a maior tempo de inter-
nacdo. Tempo de internagio, suspensio do aporte nutricional e
desfecho da internacio hospitalar nao apresentaram associagio.

Descritores: Constipagio intestinal/epidemiologia;
Motilidade gastrintestinal; Cuidados intensivos; Unidades de

terapia intensiva
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