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Abstract

Background: The aim of this study was to estimate the
potential influencing factors of postoperative constipation
in patients undergoing cardiovascular surgery. Methods:
This study included a cohort of 379 patients who under-
went cardiovascular surgery at Nanjing Drum Tower Hospi-
tal. The patient cohort was stratified into two groups based
on the presence or absence of postoperative constipation.
Utilizing logistic regression analysis, both univariate and
multivariate analyses were conducted to elucidate the fac-
tors influencing defecation problems. The predictive ac-
curacy of the findings was subsequently evaluated through
the receiver operating characteristic (ROC) curve. Results:
Among the cohort of 379 patients subjected to cardiovas-
cular surgery, a noteworthy 20.8% (n = 79) reported in-
cidences of postoperative defecation issues. A multivari-
ate logistic regression analysis showed that age (odds ratio
(OR) = 1.063, 95% confidence interval (CI) 1.034-1.097,
p < 0.001), operation time (OR = 1.004, 95% CI: 1.000-
1.008, p = 0.028), ventilator usage time (OR = 1.032, 95%
CI: 1.010-1.055, p = 0.004), polypharmacy (OR = 2.134,
95% CI: 1.069-4.321, p = 0.032), use of cough medicine
(OR = 2.981, 95% CI: 1.271-6.942, p = 0.011) and psy-
chological or behavioral barriers to defecation in the hos-
pital environment (OR = 31.039, 95% CI: 14.313-73.179,
p < 0.001) were independent risk factors for postoperative
constipation in patients undergoing cardiovascular surgery.
The area under the curve (AUC) for predicting postopera-
tive constipation was 0.885. Conclusion: In the pursuit of
optimizing postoperative recovery and mitigating postop-
erative constipation incidence, a targeted approach is im-
perative. Specifically, a focused intervention directed to-
wards elderly patients, extended operation and prolonged
ventilator durations, polypharmacy regimens, use of cough
medicine, and those with psychological or behavioral barri-
ers to defecation within the hospital milieu emerges as piv-
otal.

postoperative constipation; cardiovascular surgery; influ-
encing factors

Introduction

Cardiovascular diseases (CVD) pose a significant
global health challenge, ranking among the leading causes
of patient mortality, with an annual toll of 17.5 million lives
[1,2]. Surgical intervention stands as a crucial method in the
treatment of CVD, and an estimated one-third of individ-
uals with cardiovascular conditions will undergo surgical
or interventional procedures at least once in their lifetime.
According to a survey, China had a total of 263,292 car-
diac and major vascular surgeries in 2022 [3]. The nature
of cardiovascular surgery, characterized by its complexity
and trauma, subjects patients to various discomforts and
complications during the postoperative recovery period.
Among the common gastrointestinal complications encoun-
tered, constipation emerges as a prevalent issue, with re-
search indicating an incidence ranging from 39.2% to 50%
following heart surgery [4,5].

In clinical practice, constipation is often overlooked
until it becomes a severe problem for the patient. Com-
pared with other diseases, constipation after cardiovascu-
lar surgery has a more serious impact on the prognosis [6].
Forced defecation can lead to the instability of the circula-
tory system, increasing the risk of cardiovascular adverse
events such as congestive heart failure, arrhythmia, acute
coronary disease, and aortic dissection [4,7]. Patients with
aortic valve stenosis may struggle to maintain cardiac out-
put during strained defecation, potentially triggering chest
pain, syncope, or heart failure. In addition to physiologi-
cal problems, constipation can prolong hospital stays, in-
crease financial costs, and demand more nursing care time.
Factors such as analgesics, diet changes, immobilization,
and concerns about privacy or shame contribute to changes
in defecation patterns during the early postoperative period
[8-10].
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To prevent postoperative constipation, clinicians of-
ten use laxatives before surgery, like lactulose and enema.
However, despite these preventive measures, some patients
still develop constipation during the transfer from the in-
tensive care unit to the ward. Current research on consti-
pation in patients after cardiovascular surgery is limited,
with a focus on isolated factors, including exploring the ef-
fects of magnesium supplements and opioid medications
on postoperative constipation in cardiac patients [11,12].
More comprehensive studies are needed to understand the
multifaceted aspects of constipation in this specific patient
population and to develop effective preventive and manage-
ment strategies. Prevention of constipation is more impor-
tant than early diagnosis and treatment of constipation. In
particular, information about which patients are at risk will
increase the efficiency of pre-emptive measures.

Overall, the study aimed to investigate the prevalence
of constipation among patients undergoing cardiovascular
surgery and explored its associated factors, to prevent con-
stipation or improve its status.

Methods

Study Design and Participants

From October to December 2022, 473 patients re-
ceived cardiac surgery in the Department of Cardiothoracic
Surgery at Nanjing Drum Tower Hospital, China. Inclusion
criteria included the following: (1) volunteer to participate
in the study; (2) 18 years or older; (3) undergoing cardiovas-
cular surgery for the first time (coronary artery bypass graft
surgery, cardiac valve surgery and aortic dissection); (4) no
communication problems. Exclusion criteria included the
following: (1) no history of gastrointestinal disease; (2) no
postoperative gastrointestinal complications. Three hun-
dred seventy-nine patients were eligible for this study, as
shown in Fig. 1.

There was no standardized constipation prevention
procedure in the study site. The time of oral feeding af-
ter cardiovascular surgery depends on the individual con-
dition. In general, the Kubota drinking test was performed
2 hours after surgery, and if there was no choking, eating
could be started. According to the patient’s tolerance, wa-
ter was given first, then semi-liquid and soft food, such as
rice porridge, soft noodles, ezc.

Data Collection Instruments

The study was conducted in two stages. In the first
stage, sociodemographic characteristics of the patients were
determined within 48 hours of admission. In the second
stage, preoperative, intraoperative, and postoperative clini-
cal data were determined upon discharge.

Since the hospital stay of heart surgery patients gen-
erally does not exceed 20 days, therefore we adopted the
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North America Nursing Diagnosis Association general def-
inition of constipation, which is the state in which an indi-
vidual experiences or is at high risk of experiencing sta-
sis of the large intestine, resulting in infrequent elimination
and/or the inability to achieve a soft bowel movement, a
feeling of incomplete rectal emptying, the need for manual
evacuation of the rectal region [13]. A re-established defe-
cation pattern was defined as the absence of defecation for
3 days or longer, without the use of any laxative or specific
methods to facilitate evacuation [ 14]. Patients’ constipation
risk was evaluated from the second postoperative day and
upon discharge in this study.

Demographic data, clinical assessments, imaging and
laboratory examination were collected by two trained re-
searchers following standard protocols [15]. The baseline
data was collected at the admission to the hospital.

(1) Baseline demographics: age, gender, body mass
index (BMI), occupation, marital status, place of residence,
medical insurance, smoke history, alcohol history. (2) Pre-
operative data: prehospital diet and exercise (irregular diet
habits, probiotics intake, roughage intake, vegetable intake,
make exercise, barthel score), past history (constipation,
hemorrhoids, hypertension, diabetes Mellitus, hyperthy-
roidism, hypothyroidism, stroke, cancer, anemia, hypopro-
teinemia), drug use (polypharmacy (the types of long-term
drug use were >5), antidepressant, antihypertensive), New
York Heart Association (NYHA) stage, stool routine (latent
occult blood test, stool characteristics, color of stool), pre-
operative constipation, laxatives were used before surgery,
gastric tube was used before surgery, restricted to bed be-
fore surgery, sleep duration during hospitalization >7 h. (3)
Related to cardiovascular surgery: preoperative ultrasound
(heart rate, ejection fractions (EF) value), surgical classi-
fication, surgical incision location, operation time, dura-
tion of anesthesia, cardiopulmonary bypass, intraoperative
blood loss, intraoperative blood transfusion. (4) Postopera-
tive data: fever in intensive care unit (ICU), ventilator usage
time, preoperative ultrasound (EF value), drainage volume
within 24 hours after surgery, total volume in postopera-
tive day, postoperative water intake, medication use dur-
ing hospitalization (hypnotics, cough medicine, sedative,
painkillers), reduced food intake, psychological or behav-
ioral barriers to defecation in the hospital environment (con-
tains either item: decreased appetite, decreased mobility,
stress, hospital environment, and embarrassment) [14].

Statistical Analysis

The demographic and clinical data were expressed as
the means + standard deviations for continuous variables
and numbers (percentages) for categorical variables. T-
tests or Wilcoxon rank sum test were carried out for contin-
uous variables and chi-square tests or Fisher’s exact anal-
ysis for categorical variables. All variables in univariate
analysis were included as independent variables. The inci-
dence of postoperative constipation was used as the depen-
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cardiac surgery

A total of 473 patients for elective

A

Patients were excluded due to:

1) Refusal to participate in this study (N=13)
2) Under 18 years old (N=6)

3) has cardiovascular surgery history (N=9)
4) communication problems (N=5)

5) gastrointestinal disease history (N=20)

6) Interventional operation (N=13)

Y

A total of 407 patients for elective
cardiac surgery were collected

Patients were excluded due to:

1) lack of postoperative data (N=21)

2) Interventional operation (N=3)

3) postoperative gastrointestinal complications
(N=4)

Y

were collected

379 patients undergoing cardiac surgery

Y

Postoperative constipation group
(N=79)

Y

Normal group
(N=300)

Fig. 1. Flowchart of participant selection.

dent variable. In the univariate Logistic regression analysis,
variables with a p < 0.05 were included in the multivariable
logistic regression analysis. The odds ratio (OR) and 95%
confidence interval (CI) were examined as part of the sta-
tistical analysis. Data were analyzed using R, version 4.0.2
(The R Foundation, Vienna, Austria). All of the tests were
two-tailed, and p < 0.05 was thought to be statistically sig-
nificant.

Of 379 patients undergoing cardiovascular surgery,
79 patients developed constipation (20.48%). The mean
age of the patients was 59.17 + 13.93 years. Two hun-
dred and thirteen (56.20%) were male, and the mean BMI
was 23.68 & 3.55 kg/m?. Three hundred and forty-three
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(90.77%) were medical insurance, one hundred and ninety-
two (50.66%) were manual labour, three hundred and fifty-
nine (94.72%) were urban, three hundred and forty-four
(90.7%) were married. The demographic and baseline data,
intraoperative data, and postoperative data are illustrated in
Table 1 and Table 2.

Univariate Analysis of Factors Affecting Postopera-

tive Constipation in Patients Undergoing Cardiovascular
Surgery

The difference of postoperative constipation in pa-
tients with different characteristics of cardiovascular
surgery is statistically significant (p < 0.05). The univariate
analysis revealed that gender (OR =1.719, 95% CI: 1.045—
2.842,p=0.033), age (OR =1.038, 95% CI: 1.017-1.062, p
< 0.001), barthel score (OR =0.973, 95% CI: 0.952-0.996,
p =0.017), diabetes mellitus history (OR = 2.035, 95% CI:
1.070-3.766, p = 0.026), stroke history (OR = 2.265, 95%
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Table 1. Baseline characteristics in patients undergoing cardiovascular surgery based on postoperative constipation.

Normal Constipation

(n = 300) (n=179)

Age (mean standard deviation (SD))
Body mass index (mean (SD))
Gender (%)
Male
Female
Occupation (%)
Manual labour
Non-manual work
Marital status (%)
Single
Married
Widowed
Divorced
Place of residence (%)
Urban
Rural
Medical insurance (%)
Smoke history (%)
Alcohol history (%)
Prehospital diet and exercise
Irregular diet habits (%)
Probiotics intake (%)
<3 day/week
>3 day/week
Roughage intake (%)
<3 day/week
>3 day/week
Vegetable intake (%)
<3 day/week
>3 day/week
Make exercise (%)
<3 day/week
>3 day/week
Barthel score (mean (SD))
Past history
Constipation (%)
Hemorrhoids (%)
Hypertension (%)
Diabetes mellitus (%)
Hyperthyroidism (%)
Hypothyroidism (%)
Stroke (%)
Cancer (%)
Anemia (%)
Hypoproteinemia (%)
Drug use
Polypharmacy (%)
Antidepressant (%)
Antihypertensive (%)

57.87(14.11)  64.11 (12.11)  <0.001
23.69(339)  23.65(4.13) 0923

0.044
177 (59.0) 36 (45.6)
123 (41.0) 43 (54.4)
0.253
157 (52.3) 35(44.3)
143 (47.7) 44 (55.7)
0.309
13 (4.3) 0 (0.0)
270 (90.0) 74 (93.7)
13 (4.3) 4(5.1)
4(1.3) 1(1.3)
0.705
283 (94.3) 76 (96.2)
17 (5.7) 3(3.8)
272 (90.7) 72 (91.1) 0.999
62 (20.7) 14 (17.7) 0.672
44 (14.7) 10 (12.7) 0.784
18 (6.0) 3(3.8) 0.628
0.957
64 (21.3) 16 (20.3)
236 (78.7) 63 (79.7)
0.667
130 (43.3) 37 (46.8)
170 (56.7) 42 (53.2)
0.999
290 (96.7) 76 (96.2)
10 (3.3) 3(3.8)
0.616
140 (46.7) 40 (50.6)
160 (53.3) 39 (49.4)

91.48(9.12)  88.42(12.02)  0.014

62 (20.7) 21 (26.6) 0.328
82 (27.3) 19 (24.1) 0.657
127 (42.3) 39 (49.4) 0.32
38(12.7) 18 (22.8) 0.038
2(0.7) 1(1.3) 0.999
4(13) 1(1.3) 0.999
20 (6.7) 11 (13.9) 0.062
8(2.7) 3(3.8) 0.876
50 (16.7) 19 (24.1) 0.177
54 (18.0) 18 (22.8) 0.422
83 (27.7) 38 (48.1) 0.001
3(1.0) 0(0.0) 0.858
115 (38.3) 30 (38.0) 0.999

CI: 1.005-4.875, p = 0.040), polypharmacy (OR = 2.423,
95% CI: 1.456-4.036, p < 0.001), preoperative heart rate
(OR=1.020, 95% CI: 1.004-1.036, p = 0.012), operation
time (OR = 1.005, 95% CI: 1.003-1.007, p < 0.001), du-
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ration of anesthesia (OR = 1.005, 95% CI: 1.002-1.007, p
< 0.001), intraoperative blood loss (OR = 1.001, 95% CI:
1.000-1.001, p = 0.018), intraoperative blood transfusion
(OR =2.978, 95% CI: 1.792-5.027, p < 0.001), Ventilator

E41


https://journal.hsforum.com/

Table 1. Continued.

Normal Constipation
(n=300) n=79) b
New York Heart Association (NYHA) stage (%) 0.127
I 70 (23.3) 19 (24.1)
I 95 (31.7) 21 (26.6)
11 130 (43.3) 34 (43.0)
v 5(1.7) 5(6.3)
Routine stool test
Latent occult blood test (%) 0.43

Negative 257 (85.7) 71 (89.9)

Positive 43 (14.3) 8(10.1)

Stool characteristics (%) 0.621

Soft stool 284 (94.7) 73 (92.4)

Other 16 (5.3) 6(7.6)

Color of stool (%) 0.206

Yellow 297 (99.0) 76 (96.2)

Other 3(1.0) 3(3.8)
Preoperative constipation (%) 35 (11.7) 13 (16.5) 0.343
Laxatives were used before surgery (%) 12 (4.0) 7(8.9) 0.141
Gastric tube was used before surgery (%) 5(1.7) 4(5.1) 0.177
Restricted to bed before surgery 50 (16.7) 19 (24.1) 0.177
Sleep duration during hospitalization >7 h (%) 119 (39.7) 39 (49.4) 0.153

usage time (OR =1.038, 95% CI: 1.021-1.059, p < 0.001),
total volume in postoperative day (OR = 1.000, 95% CI:
0.999-1.000, p =0.007), cough medicine (OR =2.141, 95%
CI: 1.154-3.887, p=0.014), sedative (OR=2.119, 95% CI:
1.162-4.105, p = 0.019), psychological or behavioral barri-
ers to defecation in the hospital environment (OR = 14.250,
95% CI: 8.045-25.888, p < 0.001) were associated with
postoperative constipation, as shown in Table 3.

Multivariate Analysis of Factors Affecting Postopera-

tive Constipation in Patients Undergoing Cardiovascular
Surgery

The results showed that age (odds ratio (OR) = 1.063,
95% confidence interval (CI): 1.034-1.097, p < 0.001), op-
eration time (OR = 1.004, 95% CI: 1.000—1.008, p =0.028),
ventilator usage time (OR = 1.032, 95% CI: 1.010-1.055,
p = 0.004), polypharmacy (OR = 2.134, 95% CI: 1.069—
4.321, p = 0.032), use of cough medicine (OR = 2.981,
95% CI: 1.271-6.942, p = 0.011) and psychological or be-
havioral barriers to defecation in the hospital environment
(OR = 31.039, 95% CI: 14.313-73.179, p < 0.001) were
independent risk factors for postoperative constipation in
patients undergoing cardiovascular surgery, as shown in Ta-
ble 4. The area under the curve (AUC) for predicting post-
operative constipation was 0.885, as shown in Fig. 2.

Discussion

Patients with cardiovascular disease require a longer
period of bed rest after constipation compared to other con-
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ditions [16,17]. In this study, we found that older age,
longer operation time, longer ventilator time, polyphar-
macy, use of cough medicine and psychological or behav-
ioral barriers to defecation in the hospital environment were
independent risk factors for postoperative constipation in
patients undergoing cardiovascular surgery. This suggests
that we should pay attention to these patients, and preven-
tion will reduce the incidence of postoperative constipation.

The results of this study showed that polypharmacy
was one of the independent risk factors for constipation af-
ter cardiovascular surgery, and the risk was 2.134 times
that of patients with fewer than 5 types of long-term med-
ications. Currently, most relevant studies primarily dis-
cuss the relationship between single drugs and constipation,
such as opioids, calcium tablets, and constipation after car-
diovascular surgery. Fewer studies have explored the re-
lationship between multiple drugs and constipation. Sil-
veira et al. [18] analyzed 150 adults with obesity class
IT and III; the results showed that constipation was asso-
ciated with the simultaneous use of five or more medica-
tions. Some studies found that polypharmacy was linked to
a high risk of constipation in children and elderly patients
[19,20]. The more types of medication, the greater the drug
intake, corresponding to more gastrointestinal (GI) symp-
toms. In this study, patients had at least 5 kinds of long-
term medication, including calcium tablets, antihyperten-
sive drugs, hypoglycemic drugs, iron, anticoagulants, etc.
Some drugs themselves impact the gastrointestinal mucosa
or cause constipation. Coupled with the long operation time
of patients undergoing cardiovascular surgery, it is more
likely to lead to the occurrence of constipation [21,22].
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Table 2. Intraoperative and postoperative data in patients undergoing cardiovascular surgery based on postoperative

constipation.
Normal Constipation
(n=300) n=179) g

Preoperative ultrasound

Heart rate (mean (SD)) 75.51 (14.61) 80.39 (16.37) 0.01

Ejection Fractions (EF) value (mean (SD)) 56.27 (7.66) 54.83 (9.93) 0.163
Surgical classification (%) 0.118

Aortic dissection surgery 43 (14.3) 13 (16.5)

Cardiac valve surgery 182 (60.7) 43 (54.4)

Coronary artery bypass graft surgery 52 (17.3) 21 (26.6)

Other surgery 23 (7.7) 2(2.5)
Surgical incision location (%) 0.206

Median sternal incision 259 (86.3) 73 (92.4)

Other 41 (13.7) 6(7.6)
Operative time (mean (SD)) 262.99 (89.60) 317.70 (120.25) <0.001
Duration of anesthesia (mean (SD)) 317.99 (93.19) 370.28 (114.24) <0.001
Cardiopulmonary bypass (%) 260 (86.7) 67 (84.8) 0.808
Intraoperative blood loss (mean (SD)) 821.30 (496.12) 983.29 (601.51) 0.014
Intraoperative blood transfusion (%) 110 (36.7) 50 (63.3) <0.001
Fever in intensive care unit (ICU) (%) 226 (75.3) 62 (78.5) 0.664
Ventilator usage time (mean (SD)) 9.89 (12.78) 26.39 (48.06) <0.001
Preoperative ultrasound

EF value (mean (SD)) 55.00 (7.02) 54.54 (7.83) 0.612
Drainage volume within 24 hours after surgery (mean (SD)) 360.15 (238.64) 394.84 (254.77) 0.258
Total volume in postoperative day (mean (SD)) 3125.76 (956.65)  2798.61 (909.32) 0.007
Postoperative water intake (mean (SD)) 1294.57 (623.51)  1215.16 (671.59) 0.322
Medication use during hospitalization

Hypnotics (%) 40 (13.3) 17 (21.5) 0.102

Cough medicine (%) 41 (13.7) 20 (25.3) 0.020

Sedative (%) 206 (68.7) 65 (82.3) 0.025

Painkillers (%) 143 (47.7) 45 (57.0) 0.179
Reduced food intake (%) 37 (12.3) 11 (13.9) 0.851
Psychological or behavioral barriers to defecation in the hospital environment (%) 34 (11.3) 51 (64.6) <0.001

This suggests that we need to pay attention to patients with
polypharmacy and conduct a holistic assessment of the pa-
tient’s drug intake to minimize unnecessary drug use. Addi-
tionally, health education for patients should be prioritized,
teaching them the correct methods of medication adminis-
tration to reduce the occurrence of constipation.

The results of this study showed that the use of cough
medicine during hospitalization was an independent risk
factor for postoperative constipation in patients undergo-
ing cardiovascular surgery, which was 2.981 times that of
not using cough medicine. The cough medicine included
codeine and compound glycyrrhiza oral solution. Codeine
belongs to opioids, and its side effects include gastroin-
testinal reactions such as constipation. Many studies have
shown that opioids are related to constipation after car-
diovascular surgery due to their action on receptors in the
gastrointestinal tract [12,23]. In addition, compound gly-
cyrrhiza oral solution is a Chinese medicine containing
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compound camphor tincture, which has adverse reactions
of constipation [24]. Thus, the use of antitussive drugs dur-
ing hospitalization was associated with postoperative con-
stipation.

The results of this study also showed that psychologi-
cal or behavioral barriers to defecation in the hospital envi-
ronment were a risk factor for postoperative constipation in
patients undergoing cardiovascular surgery. It included de-
creased appetite, decreased mobility, increased stress, and
not being adapted to the hospital environment [14]. Defe-
cation requires a private and comfortable environment. Pa-
tients undergoing cardiovascular surgery have a high risk of
postoperative constipation due to pressure, early bed defe-
cation, and decreased appetite. This suggests that we should
pay attention to the preoperative psychology of patients,
provide a conducive environment for patients to defecate,
and pay attention to the patient’s appetite, so as to reduce or
improve the occurrence of postoperative constipation.
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Table 3. Univariate logistic regression analysis of postoperative constipation in patients undergoing cardiovascular surgery.

Var OR 2.50%  97.50% B Wald p
Gender 1.719 1.045 2.842 0.542 4.527 0.033
Age 1.038 1.017 1.062 0.038 12.029  <0.001
Body mass index 0.997 0.929 1.068 —-0.003 0.009 0.923
Smoke history 0.827 0.421 1.534 —0.190 0.338 0.561
Alcohol history 0.843 0.384 1.699 —0.171 0.206 0.650
Irregular Diet habits 0.618 0.142 1.887 —0.481 0.569 0.450
Probiotics intake 1.068 0.589 2.026 0.066 0.044 0.834
Roughage intake 0.868 0.528 1.431 —-0.142 0.311 0.577
Vegetable intake 1.145 0.252 3.850 0.135 0.041 0.840
Make exercise 0.853 0.519 1.402 —0.159 0.394 0.530
Barthel score 0.973 0.952 0.996 —0.027 5.711 0.017
Constipation history 1.390 0.772 2.436 0.329 1.272 0.259
Hemorrhoids history 0.842 0.464 1.474 —0.172 0.344 0.557
Hypertension history 1.328 0.807 2.186 0.284 1.253 0.263
Diabetes mellitus history 2.035 1.070 3.766 0.710 4.942 0.026
Hyperthyroidism history 1.910 0.088 20.191 0.647 0.276 0.599
Hypothyroidism history 0.949 0.048 6.526 —0.053 0.002 0.963
Stroke history 2.265 1.005 4.875 0.817 4.198 0.040
Cancer history 1.441 0.310 5.115 0.365 0.281 0.596
Polypharmacy 2.423 1.456 4.036 0.885 11.629  <0.001
Antidepressant 0.000 —14.242 0.000 0.986
Antihypertensive 0.985 0.587 1.633 —0.015 0.003 0.953
NYHA stage 1.125 0.838 1.520 0.118 0.607 0.436
Anemia 1.583 0.855 2.847 0.460 2.263 0.132
Hypoproteinemia 1.344 0.721 2421 0.296 0.926 0.336
Latent occult blood test 0.673 0.283 1.427 —0.395 0.940 0.332
Stool characteristics 1.459 0.509 3.687 0.378 0.579 0.447
Color of stool 3.908 0.711 21.479 1.363 2.719 0.099
Preoperative constipation 1.491 0.724 2917 0.400 1.284 0.257
Laxative were used before surgery 2.333 0.842 6.017 0.847 2.948 0.086
Gastric tube was used before surgery 3.147 0.763 12.171 1.146 2.816 0.093
Restricted to bed before surgery 1.583 0.855 2.847 0.460 2.263 0.132
Sleep duration during hospitalization >7 h 1.483 0.900 2.444 0.394 2.405 0.121
Preoperative heart rate 1.020 1.004 1.036 0.020 6.375 0.012
Preoperative EF value 0.980 0.953 1.009 -0.020 1.933 0.164
Surgical classification 0.946 0.676 1.310 —-0.055 0.108 0.743
Surgical incision location 1.926 0.843 5.211 0.655 2.059 0.151
Operation time 1.005 1.003 1.007 0.005 16.601  <0.001
Duration of anesthesia 1.005 1.002 1.007 0.005 14986  <0.001
Cardiopulmonary bypass 0.859 0.438 1.792 —0.152 0.182 0.670
Intraoperative blood loss 1.001 1.000 1.001 0.001 5.584 0.018
Intraoperative blood transfusion 2.978 1.792 5.027 1.091 17.300  <0.001
Fever in ICU 1.194 0.669 2.224 0.177 0.339 0.560
Ventilator usage time 1.038 1.021 1.059 0.037 15973  <0.001
Preoperative EF value 0.991 0.959 1.027 —0.009 0.259 0.611
Drainage volume within 24 hours after surgery 1.001 1.000 1.001 0.001 1.266 0.261
Total volume in postoperative day 1.000 0.999 1.000 0.000 7.219 0.007
Postoperative water intake 1.000 0.999 1.000 0.000 0.981 0.322
Hypnotics 1.782 0.929 3.309 0.578 3.217 0.073
Cough medicine 2.141 1.154 3.887 0.761 6.090 0.014
Sedative 2.119 1.162 4.105 0.751 5.509 0.019
Painkillers 1.453 0.884 2.407 0.374 2.149 0.143
Reduced food intake 1.150 0.535 2.305 0.140 0.143 0.705

Psychological or behavioral barriers to defecation in the hospital environment ~ 14.250  8.045 25.888 2.657 79.771  <0.001
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Fig. 2. The area under the curve for predicting postoperative constipation.

Table 4. Multivariate logistic regression analysis of postoperative constipation in patients undergoing cardiovascular surgery.

Var OR 2.50%  97.50% B Wald p value
(Intercept) 0.002 0.000 0.081 -6.204  9.803 0.002
Stroke History 2.677 0.943 7.356 0.985 3.580 0.058
Polypharmacy 2.134 1.069 4.321 0.758 4.577 0.032
Cough medicine 2.981 1.271 6.942 1.092 6.439 0.011
Barthel score 0.975 0.946 1.008  -0.025  2.350 0.125
Psychological or behavioral barriers to defecation in the hospital environment ~ 31.039  14.313  73.179 3.435  68.755  <0.001
Age 1.063 1.034 1.097 0.061 16.857  <0.001
Operation time 1.004 1.000 1.008 0.004 4.799 0.028
Ventilator usage time 1.032 1.010 1.055 0.031 8.202 0.004

In addition, the results of this study indicated that older
age, longer operation time, and extended ventilator usage
were identified as risk factors for postoperative constipa-
tion in patients undergoing cardiovascular surgery, aligning
with findings from previous studies [25,26]. Prolonged op-
erative time might signify a more intricate patient condition,
while extended postoperative ventilator use could imply an
extended period of bed rest, both of which are correlated
with a heightened risk of postoperative constipation.
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Conclusion

This study will provide evidence and a theoretical
basis for the prevention and improvement of postoper-
ative constipation in patients undergoing cardiovascular
surgery. Healthcare professionals should focus on patients
with older age, prolonged operation time, prolonged ven-
tilator use, polypharmacy, use of cough medicine and psy-
chological or behavioral barriers to defecation in the hos-
pital environment. Healthcare professionals should recog-
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nize constipation and associated straining as an important
cardiovascular risk and intervene early to prevent it.

Limitations

This study has limitations that remain to be addressed
in our future investigations. First, the cross-sectional de-
sign of the study explores causality, and various biases may
exist that affect the accuracy of the results. Second, our
results may reflect the effects of unknown or unmeasured
confounders. Last, the sample size of this study is small,
and the test efficiency may be insufficient.
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