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Purpose: Among patients undergoing maintenance hemodialysis (MHD), constipation and frailty are not only common but also 
associated with adverse clinical outcomes. The objective of this study was to investigate the relationship between constipation and 
frailty in this population.
Patients and Methods: This cross-sectional study included patients receiving MHD three times per week in China from 
November 2023 to November 2024. Rome IV criteria and Fried Frailty Phenotype scale were applied to evaluate constipation and 
frailty respectively. Multivariate logistic regression analysis was utilized to analyze the correlation between constipation and frailty.
Results: Among the 207 enrolled MHD patients (mean age 58.6 ± 14.7 years; 78 females; median hemodialysis vintage 38.4 months), 
100 (48.3%) were diagnosed with constipation and 63 (30.4%) with frailty. After adjusting for clinical characteristics, constipation was 
associated with frailty (OR: 7.61, 95% CI: 2.74–21.13). Among the five frailty components, slow gait speed (OR: 2.90, 95% CI: 
1.20–7.00) and low physical activity (OR: 3.51, 95% CI: 1.15–10.74) were independently associated with constipation.
Conclusion: Frailty is independently associated with constipation in MHD patients. It is important to highlight the significance of 
monitoring the frailty among MHD patients with constipation.
Keywords: constipation, frailty, maintenance hemodialysis, prevalence

Introduction
Constipation is a prevalent gastrointestinal disorder worldwide, particularly concerning in vulnerable populations such as 
maintenance hemodialysis (MHD) patients—a life-sustaining renal replacement therapy for individuals with end-stage 
renal disease.1 It is characterized by dry stools, reduced defecation frequency, excessive straining during defecation, 
abdominal distension, and abdominal pain.2 Reported prevalence rates of constipation among MHD patients range from 
25.9% to 63.1%.3–6 Although constipation is conventionally viewed as a benign and self-limiting condition, emerging 
evidence indicates its independent association with adverse clinical outcomes, such as all-cause mortality and cardio
vascular event.7

Beyond gastrointestinal discomfort, constipation may also reflect systemic vulnerability, raising the question of its 
potential link with frailty—a multidimensional syndrome highly prevalent in MHD patients. Frailty is a clinical 
syndrome characterized by progressive decline in physical functioning and cognitive capacity.8 Its prevalence in MHD 
patients ranges from 29.6% to 82.0%.9 MHD patients with frailty are more prone to adverse outcomes such as mortality, 
hospitalization, and cardiovascular events and impaired quality of life.10,11

Previous studies have identified an association between constipation and frailty in various populations.12–14 However, 
to our knowledge, despite the high prevalence of both conditions, no study has specifically examined the association 
between constipation and frailty among MHD patients, nor identified which frailty components are most strongly linked 
to constipation.
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To address these issues, this study investigates the relationship between constipation and frailty, including its various 
components, in a cohort of MHD patients.

Materials and Methods
Study Design and Participants
This cross-sectional study screened 260 MHD patients at The Fourth Affiliated Hospital of Soochow University in China, 
from November 2023 to November 2024. After applying the inclusion and exclusion criteria, 207 patients were included 
in the final analysis.

Inclusion and Exclusion Criteria
Participants were eligible if they met all of the following criteria: (1) age ≥18 years; (2) diagnosis of end-stage renal 
disease and receipt of MHD three times per week; (3) hemodialysis vintage exceeding three months. Individuals were 
excluded for any of the following reasons: (1) documented organic gastrointestinal disorders (eg, colorectal carcinoma, 
Crohn’s disease); (2) inability or refusal to engage in the protocol-specified assessments or provide complete ques
tionnaire responses. Written informed consent was obtained from all participants prior to enrollment. This study received 
ethical approval from the Research Ethics Committee of The Fourth Affiliated Hospital of Soochow University and was 
conducted in accordance with the principles of the Declaration of Helsinki.

Data Collection and Variables
The collected dataset encompassed three domains: Demographic characteristics (age, sex, and body mass index [BMI]), 
Clinical information (hemodialysis vintage, comorbid conditions, and polypharmacy), and Pre-dialysis laboratory profiles 
(serum albumin, serum hemoglobin, C-reactive protein, serum calcium, and serum phosphorus). Polypharmacy was 
defined as the concurrent use of five or more medications for therapeutic purposes.15

Constipation Assessment
The diagnosis of constipation was established according to the Rome IV criteria,16 requiring fulfillment of all three 
conditions: (1) Symptom criteria (≥2 of the following): hard or lumpy stools in ≥25% of defecations; straining 
during ≥25% of defecation; sensation of anorectal obstruction in ≥25% of defecation; sensation of incomplete 
evacuation in ≥25% of defecation; requirement for manual maneuvers (eg, digital disimpaction, pelvic floor support) 
to facilitate ≥25% of bowel movements; or fewer than three unassisted bowel movements occurring weekly. (2) 
Diagnostic criteria for irritable bowel syndrome were not met. (3) Loose stools were rarely present without the use 
of laxatives.

Frailty Assessment
Fried Frailty Phenotype scale was applied to evaluate the frailty of MHD patients,17 a validated tool for predicting 
adverse outcomes in end-stage renal disease populations.18 This scale comprises five components (scored 0 or 1 per item, 
total 0–5): (1) Unintentional weight loss: >5% body weight reduction or >4.5 kg over the past year. (2) Slow gait 
speed: A single 4.57-meter walk test conducted 30 minutes before hemodialysis in a quiet environment. (3) Low grip 
strength: The mean value of three trials performed on the non-fistula hand using a digital dynamometer in the same pre- 
dialysis setting. (4) Low physical activity: <383 kcal/week (males) or <270 kcal/week (females). Information on physical 
activity was collected via a standardized interview using the Minnesota Leisure Time Activities Questionnaire.17 (5) Self- 
reported exhaustion: based on two items from the Center for Epidemiological Studies Depression scale (CES-D): 
“Everything I do feels like an effort” and “I could not get going”19 Frailty is categorized into groups of non-frailty 
(0), pre-frailty (1–2), frailty (≥3).

All evaluators completed standardized protocol training to ensure consistent measurement. They were also blinded to 
participants’ constipation and frailty status to avoid potential measurement bias.
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Statistical Analysis
Statistical analyses were performed using SPSS software, version 27.0.1 (IBM Corporation, Armonk, New York, USA). 
The normality of continuous variables was assessed using the Kolmogorov–Smirnov test. Normally distributed data (age, 
body mass index, serum albumin, serum hemoglobin, serum calcium, and serum phosphate) are presented as mean ± 
standard deviation and were compared using the Student’s t-test. Non-normally distributed data (hemodialysis vintage 
and C-reactive protein) are expressed as median (interquartile range) and were compared using the Mann–Whitney 
U-test. Categorical variables are presented as numbers (percentages) and were compared using the chi-square test. A two- 
tailed p-value < 0.05 was considered statistically significant.

Multivariate binary logistic regression was used to calculate odds ratios (OR) with 95% confidence intervals (CI). The 
model was adjusted for age, sex, diabetes, polypharmacy, serum albumin, C-reactive protein, and frailty, with the non- 
frail category serving as the reference. A secondary multivariate binary logistic regression was conducted to examine the 
associations between constipation and the individual components of the frailty phenotype.

Subgroup analyses were performed to further evaluate the relationship between frailty and constipation. Subgroups 
were stratified by age (<65 vs ≥65 years), sex, BMI (<22.6 vs ≥22.6 kg/m2), hemodialysis vintage (<38.4 vs ≥38.4 
months), and diabetes status.

Results
Characteristics of the Participants
Among the initial 260 patients, 25 were excluded based on exclusion criteria, and 28 did not meet the eligibility criteria, 
resulting in a final analytical sample of 207 participants according to Figure 1.

As shown in Table 1, the mean age was 58.6 years, with 37.6% women, a median hemodialysis duration of 38.4 
months, a constipation rate of 48.3%, and a frailty rate of 30.4%. The constipation group had older patients, a higher 
proportion of women, a higher incidence of diabetes, a higher rate of polypharmacy, lower serum albumin levels, and 
higher C-reactive protein levels compared to the non-constipation group. Furthermore, the constipation group exhibited 
a higher frailty rate, along with slower gait speed, reduced grip strength, lower physical activity levels, and a greater 
tendency toward fatigue.

According to Figure 2, the prevalence of constipation among MHD patients with frailty, pre-frailty, and non-frailty 
was 80.9%, 45.0%, and 20.3%, respectively. Among patients with constipation, 51.0% were classified as frailty, 36.0% as 
pre-frailty, and 13.0% as non-frailty. In contrast, non-constipated patients had frailty, pre-frailty, and non-frailty rates of 
11.2%, 41.1%, and 47.7%, respectively.

Figure 1 Study flow diagram.
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Association Between Constipation and Frailty
Logistic regression analysis (Table 2) revealed the relationship between constipation and frailty, as well as its association 
with the five frailty components. After adjusting for age, sex, diabetes, polypharmacy, serum albumin and C-reactive 
protein levels, constipation remained substantially correlated with frailty (OR: 7.61, 95% CI: 2.74–21.13), while the 
association with pre-frailty was weaker (OR: 2.43, 95% CI: 1.08–5.48). Among the five frailty components, slow gait 
speed (OR: 2.90, 95% CI: 1.20–7.00) and low physical activity (OR: 3.51, 95% CI: 1.15–10.74) were independently 
linked to constipation.

Associations Between Constipation and Frailty: Subgroup Analyses
According to Figure 3, the subgroup analyses showed that in the subgroups age, sex, hemodialysis vintage and diabetes 
history, frailty is constantly associated with constipation. However, a significant interaction was observed for BMI 
(interaction p-value = 0.028). Patients with a BMI ≥ 22.6 kg/m2 had a significantly higher odds ratio (OR: 7.174, 95% CI: 
3.414–15.075) than those with a BMI < 22.6 kg/m2 (OR: 2.647, 95% CI: 1.515–4.625). This suggests that BMI may be 
a significant effect modifier in the association between frailty and constipation.

Discussion
The reported prevalence of constipation among patients undergoing MHD varies considerably across studies, which can 
likely be attributed to differences in diagnostic criteria and population characteristics.20 The Rome IV criteria, established 
in 2016 based on extensive clinical research and practical experience, are widely adopted.21 Using these criteria, this 

Table 1 Characteristics of the Participants

Variable Total 
N=207

Constipation  
Group N=100 (48.3%)

Non-Constipation  
Group N=107 (51.7%)

p-value

Age (year) 58.6 ± 14.7 63.8 ± 13.8 53.8 ± 14.0 <0.001
Female (%) 37.6 45.0 30.8 0.036
Hemodialysis vintage (months) 38.4 (13.2–45.0) 39.5 (14.0–50.0) 37.3 (12.6–40.5) 0.460
Body mass index (kg/m2) 22.6 ± 3.3 22.5 ± 3.3 22.7 ± 3.4 0.718

Comorbid conditions

Diabetes (%) 34.8 49.0 21.5 <0.001
Hypertension (%) 75.3 78.0 72.8 0.390

Polypharmacy (%) 60.8 68.0 54.2 0.042
Laboratory data

Serum albumin, g/dL 39.9 ± 3.8 38.8 ± 3.7 41.0 ± 3.6 <0.001
Serum hemoglobin, g/dL 112.9 ± 14.6 111.1 ± 14.6 114.6 ± 14.5 0.087
C–reactive protein, mg/dL 2.79 (1.11–7.83) 3.76 (1.17–12.91) 2.22 (1.10–5.22) 0.038
Serum calcium (mmol/L) 2.17 ± 0.18 2.17 ± 0.19 2.16 ± 0.17 0.694

Serum phosphate (mmol/L) 1.73 ±0.51 1.66 ± 0.51 1.79 ± 0.52 0.091
Frailty phenotype <0.001

Non-frailty (%) 30.9 13.0 47.7

Pre-frailty (%) 38.6 36.0 41.1
Frailty (%) 30.4 51.0 11.2

Component of frailty phenotype

Weight loss (%) 25.1 31.0 19.6 0.059
Slow gait speed (%) 31.4 52.0 12.1 <0.001
Low grip strength (%) 49.3 65.0 34.6 <0.001
Low physical activity (%) 21.3 38.0 5.6 <0.001
Exhaustion (%) 39.1 53.0 26.2 <0.001

Notes: Bold text indicate p-values that are statistically significant (p < 0.05).
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study found that 48.3% of MHD patients experienced constipation, a rate substantially higher than the 10.1% reported in 
the general adult population.22

This study found that constipation was associated with a higher prevalence of frailty after adjusting for relevant 
patient characteristics. Furthermore, two frailty components—slow gait speed and low physical activity—were indepen
dently linked to constipation.

Although data specific to MHD patients remain absent, previous investigations have reported an association between 
constipation and frailty in older adults. For instance, a cross-sectional study of 1,278 community-dwelling older adults in 
Korea and an observational epidemiological study of 384 older adults in Spain both identified frailty-constipation 
correlations.12,14 In addition, a study from Japan involving 102 patients undergoing late Phase II cardiac rehabilitation 
also revealed a link between constipation and frailty.13 Our study established a significant and independent association 
between frailty and constipation in MHD patients, a finding that aligned with earlier reports in other populations. 
However, the unique pathophysiology of MHD—characterized by stringent fluid restrictions and the accumulation of 

Figure 2 Frailty and constipation status in MHD patients. 
Notes: (a) Prevalence of constipation in each frailty status; (b) Status of frailty in non-constipation group; (c) Status of frailty in constipation group. 
Abbreviations: MHD, maintenance hemodialysis.

Table 2 Association Between Constipation and Frailty with 
Its Components

Variables P-value OR 95% CI

Pre-frailty 0.033 2.43 1.08–5.48
Frailty <0.001 7.61 2.74–21.13

Component of frailty phenotype

Weight loss (%) 0.413 1.39 0.63–3.06
Slow gait speed (%) 0.018 2.90 1.20–7.00

Low grip strength (%) 0.854 0.93 0.44–1.98

Low physical activity (%) 0.028 3.51 1.15–10.74
Exhaustion (%) 0.504 1.29 0.61–2.75

Notes: Adjusting for age, sex, diabetes, polypharmacy, serum albumin, 
C-reactive protein and frailty. Reference category for frailty and pre-frailty: non- 
frailty; for frailty components: absence of the component. Bold text indicate 
p-values that are statistically significant (p < 0.05). 
Abbreviations: CI, confidence interval; OR, odds ratio.
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uremic toxins—may amplify the bidirectional relationship between constipation and frailty, making it more pronounced 
and clinically significant in this vulnerable population than in the general older adults.

Although the specific biochemical link between frailty and constipation remains unclear, several hypotheses can be 
proposed. First, emerging evidence indicates that frailty is associated with distinct alterations in the gut microbiome.23,24 

This frailty-associated dysbiosis may thereby contribute to constipation by slowing intestinal motility and compromising 
the intestinal barrier.25 Second, prior studies indicate that frailty in MHD patients is associated with polypharmacy.26 

These patients frequently require constipation-causing drugs like iron supplements, phosphate binders, potassium- 
lowering agents, antihypertensives.27 Our research found that patients with constipation used more medications, 
suggesting that polypharmacy might be a reason behind the relationship between constipation and frailty in MHD 
patients. Third, our study specifically identified slow gait speed and low physical activity as the frailty components most 
strongly associated with constipation. Reduced mobility can slow intestinal transit and weaken the muscles involved in 
defecation, thereby promoting constipation.28,29 Fourth, body composition may act as an effect modifier. Our stratified 
analysis revealed that the association between constipation and frailty was more pronounced in patients with a higher 
BMI. This aligns with previous reports linking obesity to an increased risk of constipation,30 suggesting that a higher 
BMI may exacerbate the underlying pathophysiological processes connecting frailty and constipation.

This study underscores that the management of constipation in MHD patients may require a shift from a sole focus on 
intestinal symptoms to a more comprehensive strategy that addresses systemic frailty. This approach should inte
grate proactive frailty screening using tools like the Fried Phenotype for early identification of at-risk patients. 
Management could include personalized, structured exercise programs—such as intradialytic cycling and resistance 
training—targeting deficits in gait speed and physical activity. These interventions should be combined with tailored 
nutritional guidance for weight and fluid management, particularly relevant in individuals with a high BMI, along
side systematic medication reviews to identify and adjust drugs that contribute to constipation. Collectively, this multi- 
component strategy addresses the systemic nature of frailty to more effectively prevent and alleviate constipation.

Figure 3 Forest plot of odds ratio between constipation and frailty, adjusted for age, sex, BMI, HD vintage and diabetes status. 
Notes: P for interaction was derived from likelihood ratio tests assessing the interaction between constipation and each subgroup variable. ORs represent the association 
between constipation and frailty, with reference category: no constipation. 
Abbreviations: BMI, body mass index; HD, Hemodialysis; OR, odds ratio; CI, confidence interval.

https://doi.org/10.2147/JMDH.S551776                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2025:18 7664

Wu et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



To our knowledge, this is the first study to specifically establish a significant and independent association between 
constipation and frailty in MHD patients. This finding suggests a crucial paradigm shift in clinical understanding, 
positioning constipation not merely as an isolated gastrointestinal complaint but as a potential indicator of underlying 
systemic frailty. However, this study has several limitations. First, its cross-sectional design precludes any determination 
of causality or the dynamic interplay between frailty and constipation. Second, the single-center design and limited 
sample size may affect the generalizability of the results. Differences across regions and clinical settings may affect the 
frailty-constipation relationship. Large-scale, multicenter studies are needed to confirm our findings. Third, despite 
providing standardized, reproducible criteria that enhance comparability across studies, our reliance on the Rome IV 
questionnaire may introduce subjectivity due to its self-reported nature.

To establish causality and translate these findings into clinical practice, future research should employ longitudinal 
studies to track the co-evolution of frailty and constipation, complemented by interventional trials testing the efficacy of 
targeted strategies such as tailored exercise regimens, polypharmacy optimization, and microbiome-targeted therapies.

Conclusion
This study establishes a significant and independent association between constipation and frailty in MHD patients, 
suggesting a shift from symptomatic to holistic, frailty-centered management. This redefinition opens new avenues for 
improving patient care and guiding future research.
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