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ORIGINAL ARTICLE 

Prevalence and risk factors associated with frailty in end stage renal 
disease patients on maintenance haemodialysis.

Sania Amjad1, Kiran Nasir2, Ruqaya Qureshi3, Murtaza Dhrolia4, Aasim Ahmed5

ABSTRACT… Objective: To determine the frequency of frailty and identify its associated risk factors among end-stage renal 
disease (ESRD) patients undergoing maintenance haemodialysis. Study Design: Cross-sectional study. Setting: Hemodialysis Unit, 
The Kidney Centre. Postgraduate Training Institute, Karachi, Pakistan. Period: March 2025 to December 2025. Methods: A total 
of 200 participants of any genders, aged 18-70 years, with ESRD and undergoing maintenance hemodialysis were analyzed. Frailty 
was measured using the Frail Scale. Demographic, clinical, and laboratory data were collected. Data analysis was carried out using 
IBM-SPSS Statistics version 26, employing descriptive statistics. Chi-square tests, and independent t-tests were performed to 
compare frail and non-frail participants while logistic regression was used to determine predictors of frailty. Statistical significance 
was defined as p<0.05. Results: In a total of 200 patients, 101 (50.5%) were males. The mean age, and weight were 52.8±13.2 
years, and 66.3±12.6 kg, respectively. Regarding frailty status, 64 (32%) were robust, 82 (41%) pre-frail, and 54 (27%) frail. 
Age (aOR=1.1, 95% CI: 1.1–1.2, p=0.019), unemployment (aOR =6.9, 95% CI: 1.1–42.2, p=0.036), diabetes mellitus (aOR=7.3, 
95% CI: 1.8–30.7, p=0.006), and history of hospitalization (aOR=5.1, 95% CI:1.04–24.6, p=0.044) were found to be independent 
predictors of frailty. Conclusion: Frailty and pre-frailty affected a substantial proportion of patients on maintenance hemodialysis 
in ESRD patients. Relatively older age, unemployment, diabetes mellitus, and prior hospitalization identified patients at particularly 
high risk of frailty.
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INTRODUCTION
Chronic kidney disease (CKD) affects around 10% 
of the world, and its prevalence is increasing with 
the ageing of populations.1,2 Even though survival 
of end-stage renal disease (ESRD) has increased 
over the year but still almost 20-30% patients die 
within one year of commencing dialysis therapy.3-6 
The accelerated onset of CKD is usually associated 
with an unfavourable prognosis like heart diseases.7

Patients with CKD are more prone to frailty, and 
it is closely linked to increased mortality, frequent 
hospitalization, kidney deterioration and dialysis 
related complications.9,10 The reported frailty in CKD 
patients has been reported in literature between 
7-73% due to regional, clinical, and methodological 
differences.11 According to recent literature, the 
issue of frailty is becoming more perplexing in CKD 
and ESRD patients. In one of the studies, frailty 
was observed in 34.5% CKD patients whereas in 

the other study, 46% of the hemodialysis patients 
with ESRD were found to be frail.12,13 The increased 
interest has resulted in the emergence of different 
assessment too of them is the Frail scale, a self-
assessment and brief questionnaire that has 
become a useful and valid instrument to be used in 
clinical practice, taking less than five minutes.14

Studies have continuously frail scale by indicating 
that it can be utilized in predicting hospitalizations and 
the occurrence of frailty in hemodialysis patients.14 

This study aimed to find out the prevalence of frailty 
and its risk factors in ESRD patients undergoing 
maintenance hemodialysis using Frail scale.

METHODS
This cross-sectional study was carried out at the 
Hemodialysis Unit, The Kidney Centre Postgraduate 
Training Institute, Karachi, between March 2025 
to December 2025, after obtaining approval from 
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the institute’s Ethical Review Committee (No.188-
NEPH-012025, dated: February 21, 2025). 
Considering the proportion of frailty in patients with 
ESRD as 38.5% with 95% confidence level and 7% 
margin of error, a sample size of 186 was calculated 
using WHO sample size calculator.15 For this study, 
a total of 200 adults of both genders, aged 18-
70 years who had been receiving maintenance 
hemodialysis for more than 3 months and provided 
written informed consent were included. Patients 
with serious cardiac, liver, or mental health conditions 
were excluded. Non-probability, consecutive 
sampling technique was adopted.

At the time of enrollment, demographic, clinical, and 
laboratory information were collected. Frailty was 
assessed using the Frail Scale, measuring fatigue, 
resistance, ambulation, illnesses, and weight loss, 
with scores ranging from 0, indicating robust, to 5, 
indicating frail.14 Since Urdu is the primary language 
spoken in Pakistan, the Frail Scale was translated 
into Urdu (Frail Scale U) and validated, with ERC 
approval, on ten individuals from non-medical and 
non-renal backgrounds to ensure clarity and cultural 
suitability. After validation, patient interviews using 
the Frail Scale U during routine maintenance 
hemodialysis sessions were conducting, taking 
about five minutes per participant. 

Data analysis was carried out using IBM-SPSS 
Statistics version 26, employing descriptive 
statistics. Chi-square tests, and independent 
t-tests were performed to compare frail and non-
frail participants while logistic regression was 
used to determine predictors of frailty. Statistical 
significance was defined as p<0.05. 

RESULTS
In a total of 200 patients, 101 (50.5%) were males. 
The mean age, and weight were 52.8±13.2 years, 
and 66.3±12.6 kg, respectively. Regarding frailty 
status, 64 (32%) were robust, 82 (41%) pre-frail, and 
54 (27%) frail. The mean age increased significantly 
with respect to frailty status (p<0.001), while 
mean body weight declined with increasing frailty 
(p=0.002). There were no significant differences 
in gender distribution (p=0.114), or residence 
(p=0.832), with respect to frailty status. Educational 
Status (p<0.001), employment status (p<0.001), 

and marital status (p<0.001) were significantly 
associated with frailty status. Presence of diabetes 
(p<0.001), and ischemic heart disease (p<0.001) 
was significantly more frequent with frailty status 
(Table-I).

After adjustment in the multivariate analysis, 
significant independent predictors of frailty included 
age (aOR=1.1, 95% CI: 1.1–1.2, p=0.019), 
unemployment (aOR =6.9, 95% CI: 1.1–42.2, 
p=0.036), diabetes mellitus (aOR=7.3, 95% CI: 
1.8–30.7, p=0.006), and history of hospitalization 
(aOR = 5.1, 95% CI:1.04–24.6, p=0.044). Table-II is 
showing details about the univariate and multivariate 
logistic regression analyses for the predictors of 
frailty.

DISCUSSION
This study shows that frailty is common in adults 
receiving maintenance hemodialysis, with 27% 
classified as frail and a further 41% as pre-frail. 
The burden seen here places more than two-
thirds of these patients somewhere along the 
frailty spectrum. The observed frailty prevalence 
is lower than the pooled global estimate of 39.6% 
from a 2025 meta-analysis, and lower than the 
41.0% pooled prevalence reported among older 
maintenance hemodialysis populations.16,17 The 
present rate of frailty is also lower than the 38.5% 
frailty prevalence reported in central China, and 
much lower than the 72.1% reported in an older 
Chinese hemodialysis cohort.15,18 Differences in 
age structure, frailty instrument, case mix, and the 
inclusion of a broader adult age range rather than 
only elderly patients could be reasons behind these 
variations. The sizeable pre-frail group in the present 
study is especially relevant because it may point out 
potentially modifiable stage before overt functional 
decline becomes established.

Age emerged as a major determinant of frailty in this 
study. This is consistent with recent hemodialysis 
literature as local data found that age was the only 
variable that remained independently associated 
with frailty after multivariable analysis despite 
several other clinical factors appearing important 
on univariate testing.19 A Chinese cross-sectional 
study also found that age correlated positively with 
frailty.15 
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TABLE-I

Association of baseline demographic and clinical characteristics with frailty (N=200)

Demographic and clinical 
characteristics

Total (N=200)
N (%)

Robust Health 
(n=64) n (%)

Pre-Frail 
(n=82) n (%)

Frail n=54)
n (%) P-Value

Age (years ), mean+SD 52.8±13.2 41.2±11.4 54.4±10.1 63.9±6.9 <0.001

Weight (kg), mean+SD 66.3±12.6 69.8±12.0 66.7±12.4 61.7±12.4 0.002

Male gender 101 (50.5) 39 (60.9) 36 (43.9) 26 (48.1) 0.114

Rural residence 81 (40.5) 24 (37.5) 34 (41.5) 23 (42.6) 0.832

Educa-
tional 
Status

Uneducated 47 (23.5) 4 (6.3) 17 (20.7) 26 (48.1)

<0.001

Primary 24 (12) 7 (10.9) 8 (9.8) 9 (16.7)

Secondary 23 (11.5) 7 (10.9) 12 (14.6) 4 (7.4)

Intermediate 62 (31.0) 20 (31.3) 29 (35.4) 13 (24.1)

Above Intermediate 44 (22.0) 26 (40.6) 16 (19.5) 2 (3.7)

Employ-
ment 
Status

Unemployed 43 (21.5) 5 (7.8) 15 (18.3) 23 (42.6)

<0.001
Office Job 59 (29.5) 36 (56.3) 21 (25.6) 2 (3.7)

Field Job 19 (9.5) 10 (15.6) 8 (9.8) 1 (1.9)

House Work 79 (39.5) 13 (20.3) 38 (46.3) 28 (51.9)

Marital 
status

Married 169 (84.5) 43 (67.2) 73 (89) 53 (98.1)
<0.001

Single 31 (15.5) 21 (32.8) 9 (11.0) 1 (1.9)

Smokers 55 (27.5) 17 (26.6) 17 (20.7) 21 (38.9) 0.066

Diabetes mellitus 107 (53.5) 5 (7.8) 50 (61) 52 (96.3) <0.001

Hypertension 193 (96.5) 60 (93.8) 79 (96.3) 54 (100) 0.183

Ischemic heart disease 61 (30.5) 1 (1.6) 18 (22.0) 42 (77.8) <0.001

Chronic obstructive pulmonary disease 20 (10.0) 1 (1.6) 5 (6.1) 14 (25.9) <0.001

TABLE-II

Univariate and multivariate logistic regression analysis for predictors of frailty among hemodialysis patients

Predictors uOR (95% CI) P-Value aOR (95% CI) P-Value

Age 1.1 (1.1-1.3) <0.001 1.1 (1.0-1.2) 0.019

Weight 0.9 (0.8-0.9) 0.008 0.9 (0.9-1.0) 0.902

Female gender 0.5 (0.3-0.9) 0.044 0.2 (0.1-1.1 ) 0.059

Married 6.2 (2.7-14.1) <0.001 1.2 (0.3-4.3) 0.804

Educational status 
(Graduate and above 
is the reference 
category)

Uneducated 15.5 (4.7-50.9) <0.001 0.5 (0.1-3.9) 0.521

Primary 3.5 (1.2-10.2) 0.021 0.2 (0.1-1.4) 0.105

Secondary 3.3 (1.1-9.6) 0.029 0.6 (0.1-3.5) 0.543

Inter 3 (1.4-6.8) 0.007 0.7 (0.2-2.6) 0.582

Employment status 
(office job is the 
reference category)

Unemployed 11.9 (4.1-34.7) <0.001 6.9 (1.1-42.2) 0.036

Field job 1.4 (0.5-4.0) 0.519 4.5 (0.8-24.7) 0.089

House work 7.95 (3.6-17.5) <0.001 4.1 (0.7-24.9) 0.123

Diabetes mellitus 35.4 (13.1-95.5) <0.001 7.3 (1.8-30.7) 0.006

Ischemic heart disease 49.7 (6.7-369.1) <0.001 3.6 (0.4-36.4) 0.280

History of hospitalization 18.6 (5.6-62.2) <0.001 5.1 (1.0-24.6) 0.044
aOR: adjusted odds ratio; CI: confidence inverterval uOR: unadjusted odds ratio
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The consistency of these findings across South Asia 
and East Asia data suggest that chronological age 
continues to capture cumulative disease burden, 
inflammation, vascular injury, sarcopenia, and 
reduced physiological reserve in end stage renal 
disease.

The mean body weight declined with worsening 
frailty status in this study. Data from China showed 
that frailty was independently related to malnutrition, 
sarcopenia, post dialysis tiredness, and lower 
serum albumin, pointing toward a nutritional and 
functional phenotype rather than age alone.20 
Data from pooled dialysis populations have also 
highlighted inflammation, undernutrition, and muscle 
loss as core contributors to frailty.21 The reduction 
in body weight seen here likely reflects anorexia, 
protein energy wasting, catabolic stress, and lower 
activity interact over time.22 Frailty assessment in 
dialysis units can be paired with nutrition screening, 
body composition surveillance where feasible, and 
exercise based rehabilitation, rather than being 
treated as an isolated geriatric label.

Educational status, employment status, and marital 
status were significantly associated with frailty while 
gender and residence were not. This social gradient 
aligns with recent evidence showing that frailty in 
hemodialysis is shaped not only by disease severity 
but also by social vulnerability.15 Dialysis schedules 
may reduce work capacity, financial insecurity limits 
nutrition and transport, and weak social support 
may amplify exhaustion, inactivity, and treatment 
fatigue. Regarding gender, a recent Pakistani study 
found female gender to be associated with frailty in 
univariate analysis but not after adjustment.19

Diabetes mellitus and ischemic heart disease 
were more frequent with worsening frailty status 
in the present study, and diabetes remained an 
independent predictor in the adjusted model. This 
again fits well with contemporary literature.23 History 
of hospitalization also remained independently 
associated with frailty in this study. Although many 
studies focus more on comorbidity, and nutrition 
than on previous admissions, this result is strongly 
supported by current outcome data.21,24

This study has several limitations. The cross-sectional 

design prevents temporal inference so it cannot 
establish whether factors such as hospitalization, 
unemployment, or lower body weight precede 
frailty or result from it. The study was conducted at 
a single center, which may limit generalisability to 
other dialysis populations in Pakistan with different 
socioeconomic or clinical profiles. The sample size 
was adequate for prevalence estimation but could 
have been modest for a broad multivariable model. 
Comparative studies using FRAIL, Fried phenotype, 
and objective performance measures in the dialysis 
population would further help determine the best 
screening strategy for local practice.

CONCLUSION
Frailty and pre-frailty affected a substantial proportion 
of patients on maintenance hemodialysis in ESRD 
patients. Relatively older age, unemployment, 
diabetes mellitus, and prior hospitalization identified 
patients at particularly high risk of frailty. These 
findings support routine frailty screening in dialysis 
care and indicate that frailty should be approached 
as a multidimensional clinical problem shaped by 
biological illness burden and social vulnerability.
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