Original paper

Determinants of Functional Status in End Stage Kidney Disease Patients
on Maintenance Haemodialysis at Kenyatta National Hospital, Nairobi,

Kenya

Suleh AA, Kayima JK, Kwasa JK

Department of Clinical Medicine and Therapeutics, School of Medicine, Faculty of Health Sciences, University of

Nairobi, P.O. Box 19676-00202, Nairobi, Kenya

Address for Correspondence: Dr Audrey A Suleh. Email: audreynll91@gmail.com

Abstract

Background: Functional status refers to an individual’s
ability to conduct activities of daily living and includes
functions such as feeding oneself, maintaining
personal hygiene and transferring. Maintenance
haemodialysis in End Stage Kidney Disease (ESKD)
patients is linked to a significant decline in functional
status and this decline is an important prognostic
factor affecting the outcomes of this group of patients.
Objectives: The primary objective was to establish
the functional status of ESKD patients on maintenance
haemodialysis at the Kenyatta National Hospital
(KNH) Renal Unit and grade it using the Karnofsky
Performance Status scale. The secondary objective
was to determine the selected factors associated with
better physical function among ESKD patients on
maintenance haemodialysis.

Methods: This was a cross-sectional descriptive
study in which 82 patients with ESKD undergoing
maintenance haemodialysis (>3 months) at the KNH
Renal Unit were recruited. Relevant sociodemographic
and clinical data was collected, and the Karnofsky
Performance Status (KPS) scale was used to assess the
functional status of the participants. The SPSS version
25 software was used for data entry and to perform
the analyses. The participants’ sociodemographic
and clinical characteristics were summarized into

Introduction

Patients diagnosed with chronic illnesses such
as Chronic Kidney Disease (CKD) suffer from a
considerable burden of functional status impairment
(1). Functional status refers to the ability to conduct
normal daily functions such as eating and grooming
oneself that are necessary to meet basic needs and
maintain well-being. One of the primary goals in
healthcare is to maximize function in daily life (2) and
for this reason, knowledge of the functional status is
essential in prognostication of patients with CKD.

percentages, means, standard deviations and median.
Functional status was assessed using the KPS scale
and categorized into either functionally dependent or
independent and summarized as a percentage. A chi-
square test of association and logistic regression was
used to evaluate the relationship between functional
status and the selected variables.

Results: The participants enrolled in the study were
82 with the median age being 46 years (inter-quartile
range 34-58 years). Functional status was assessed
with 44 (53.7%) participants being categorized as
independent (KPS score 80-100%) and 38 (46.3%)
being functionally dependent (KPS score <80%). In
the univariable logistic regression model, age, dialysis
vintage and fluid overload were significant predictors
of functional status. The multivariable model
demonstrated that dialysis vintage was a significant
predictor at a 5% significance level.

Conclusion: Patients with ESKD undergoing
haemodialysis at the KNH Renal Unit have a high
prevalence of functional status impairment at 46.3%.
Younger age, longer dialysis vintage and normal fluid
status were the significant predictors of better physical
function.

Key words: Functional status, Maintenance
haemodialysis, End Stage Kidney Disease (ESKD)

A change in the functional status is often the initial
or only sign of development of an illness or worsening
of any chronic disease. To achieve optimal health and
well-being, itisimportant to understand the effect that
diseases have on an individual’s capacity to perform
daily activities (3). There are several functional status
assessment instruments available, and they include:
The Karnofsky Performance Status (KPS) scale, the
Katz Index of independence in activities of daily living
(Katz ADL), Functional Index Measure (FIM), Barthel
Index, Lawton Instrumental Activities of Daily Living
(IADL) scale, the Functional Status Questionnaire,
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among others. These functional status questionnaires
include domains such as health, physical function,
psychological and social function (4).

The high burden of functional status decline in
patients undergoing maintenance haemodialysis
may be attributed to several factors such as older
age, comorbidities, frequent hospitalization, among
others. Poor functional status impairs the well-being
of patients and results in increased morbidity and
mortality as demonstrated in previous studies done
(1,5). Ifudu et al (6) demonstrated a high prevalence
of functional dependence of 36% in dialysis patients
in eight dialysis units located in urban New York and
suburban New Jersey. The study concluded that the
risk of having a poor functional status increased
with presence of diabetes, female gender, Hispanic
ethnicity, advanced age, and low serum creatinine
concentrations.

In the Japan Dialysis Outcomes and Practice
Patterns Study Phase V (J-DOPPS), functional status
evaluation was done using the Katz index and Lawton
Brody Instrumental Activities of Daily Living Scale
(IADL scale) (1). Functional status decline was seen
in 19.9% of the participants and had a significant
association with increased mortality. Reduced
functional status had a strong association with poor
prognosis of patients undergoing haemodialysis
and this was independent of demographic factors,
laboratory values and comorbid conditions.

Studies done on functional status in the
haemodialysis population in Africa are limited,
however, in a study done in Kinshasa by Mokoli et
al (7), 37.8% of patients had moderate to maximum
physical incapacity. The factors that were independent
predictors of lower physical incapacity included, a
higher level of residual diuresis within 3 months of
haemodialysis (P=0.024), absence of diabetes mellitus
(P=0.024), good control of systolic blood pressure
(P=0.013) and diastolic blood pressure (P=0.003) and
erythropoietin use (P=0.004).

More recently in Cameroon, Mambap et al (8)
also demonstrated an increase in the prevalence of
functional decline in haemodialysis patients at 78.3%
which is higher than in studies in New York, Japan, and
Kinshasa. They found that the independent predictors
of impaired functional status included a high daily pill-
burden (p=0.043) and anaemia (p<0.001).

It is known that maintenance haemodialysis
patients have a reduction in their functional status
(9), however, there is limited data on the factors that
contribute to this decline since functional status
assessment is not done routinely in this group of
patients. Incorporating functional status assessment

in the management of these patients may help bridge
this knowledge gap and help mitigate functional
limitations and disability.

Materials and Methods

Study design: This was a descriptive cross-sectional
study carried out at the Kenyatta National Hospital
(KNH) Renal Unit.

Study population: The patients who were recruited
into the study were any consenting individual above
18 years of age with End-Stage Kidney Disease
(estimated Glomerular Filtration Rate (eGFR) of <15
mL/min) and had been on maintenance haemodialysis
for a period of >3 months. Patients were excluded if
they had acute illness in the last one month that may
result in impaired physical function e.g., infection
(pneumonia, sepsis), acute decompensated heart
failure, pulmonary oedema.

Sample size: A target sample size of 82 was calculated
using the Yamane's formula. Consecutive sampling
was done until the required sample size was achieved.

Study procedures: Sociodemographic characteristics
were collected using a researcher designed proforma.
Functional status assessment was conducted by
the principal investigator and the research assistant
using the Karnofsky Performance Status (KPS) scale.
The instrument has scores that range from 0 to
100 and higher scores signify a better functional
status. In severe illnesses, the lower the score the
poorer the prognosis. When the score is between
80 to 100, it indicates that the patient is functionally
independent while a score <80 indicates that the
patient is functionally dependent. (A score of 50 to
79 signifies that the patient is capable of self-care
however requires assistance while <50 indicates that
the patient is fully dependent).

Study variables: The dependent variable was the
functional status. The independent variables were
presence of comorbidities; age, nutritional status,
haemoglobin level, fluid status, dialysis vintage and
average Blood Urea Nitrogen (BUN).

Ethical considerations: Ethical approval was obtained
from the University of Nairobi and Kenyatta National
Hospital Ethical Research Committee prior to
conducting the study. The ethical approval reference
number for this study is P622/07/2022.
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Data analysis: Statistical analysis was performed
using the SPSS Version 25 Software. The baseline
characteristics were reported using summary statistics
such as the mean, median, standard deviation, and
frequencies. Categorical variables were reported in
the form of percentages and frequencies while the
continuous variables were summarized as mean,
median and standard deviation.

Functional status was categorized into either
dependent or independent and reported as
percentages. Based on the Karnofsky scale, a score of
<80%is classified as dependent functional status while
a score of 80 to 100% is classified as independent.
The relationship between functional status and the
selected variables was determined using a chi-square
test of association and logistic regression.All statistical
analyses were conducted at a 5% level of significance
and a p value of < 0.05 was considered significant.

Table 1: Baseline characteristics

Results

The number of patients attending haemodialysis at
the KNH Renal Unit who were screened was 92 but
only 82 of them met the inclusion criteria and were
included in the study.

Baseline characteristics: The median age of the
participants was 46 years (interquartile range 34.3-
59.3), 53.7% of the patients were males, 64.6% were
unemployed, 41.5% had attained secondary level
education, 93.9% had comorbidities where, 93.5%
had hypertension and 36.4% had diabetes. Most of
the patients (53.7%) had a short dialysis vintage of 3-6
months and 87.8% reported a dialysis frequency of
two times per week (Table1).

Variable Frequency N=82 (%)
Median (IQR)
Age (years) 46 (34.3-59.3)
Sex Male 44 53.7
Female 38 46.3
Marital status Married 56 68.3
Single 20 244
Separated / Divorced 6 7.3
Occupation Actively employed 29 354
Unemployed / retired 53 64.6
Level of education Primary school 22 26.8
Secondary school 34 41.5
College 13 15.9
University 10 12.2
No formal education 3 37
Comorbidities Yes 77 93.9
No 5 6.1
Specification for comorbidities (n=77) Diabetes 28 36.4
Hypertension 72 93.5
Cardiovascular diseases (IHD/DCM) 3 3.9
Respiratory disease (Asthma/COPD) 6 7.8
Stroke 3 3.9
Hepatitis B 4 5.2
Venous thromboembolism (DVT) 1 13
Dialysis vintage 3-6 months 44 53.7
>6-12 months 11 134
1-5 years 25 30.5
>5 years 24
Frequency of dialysis One time per week 8 9.8
Two times per week 72 87.8
Three times per week 2 24
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Baseline physical and laboratory characteristics: Most ~ than three quarters of the patients (75.6%) had anaemia
of the patients (57.3%) had a normal BMI (18.5-<25), of <10g/dl and 58.5% had a BUN <20mmol/I. Over a
77.3% of the male and 55.3% of the female patients  third of the patients (46.3%) had fluid overload and
had a normal mid-upper arm circumference. More 53.7% had a normal fluid status as shown in Table 2.

Table 2: Physical and laboratory characteristics

Variable Frequency (%)
Median (IQR)

Nutritional status

Weight (Kg) 63 (56.5-73)

Height (cm) 162.5(157-170)

BMI (Kg/m?) Obese 8 9.8
Overweight 19 23.2
Normal 47 573
Underweight 8 9.8

Mid-upper arm circumference (male) >23-29 cm (normal) 34 77.3
<23 cm (malnourished) 6 13.6
>29 cm (overweight) 1 23
>30 cm (obese) 3 6.8

Mid- upper arm circumference (female) >22-28 cm (normal) 21 55.3
<22 cm (malnourished) 9 23.7
>28 cm (overweight) 2 53
>29 cm (obese) 6 15.8

Lab tests

Haemoglobin level <10g/dI 62 75.6
>10g/dl 20 244

Pre-dialysis BUN <20mmol/I 48 58.5
>20mmol/I 34 415

Fluid status

Fluid status Normal 44 53.7
Fluid overload 38 46.3

Functional status using the Karnofsky Performance n=44) had independent functional status and 46.3%
Status Scale: More than a half of the patients (53.7%, (n=38) had dependent functional status.

Figure 1: Functional status of ESKD patients on maintenance haemodialysis at KNH Renal Unit
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Selected physical and laboratory characteristics
associated with better physical function among ESKD
patientson maintenance haemodialysis: The univariable
analysis demonstrates that the variables: age <40
years (p=0.02), dialysis vintage of >1 year (=<0.001),
and a normal fluid status (p=0.02) were significant
predictors of better physical function among ESKD
patients on maintenance haemodialysis (Table 3). The

patients aged 40 years and above had 0.33 times lower
odds of independence compared to those aged 18 to
39 years. Patients who reported a dialysis vintage of
>1 year had 9.31 times higher odds of independence
in comparison to those whose dialysis vintage was <1
year. Patients who had fluid overload had 0.34 times
higher odds of functional impairment compared to
those with a normal fluid status.

Table 3: Univariable logistic regression of functional status and selected physical and laboratory characteristics.

Independent functional status

Variable n (%) Odds ratio P-value
Age (years) (95% Cl)

40 and above 49 (59.8%) 0.33(0.12-0.81) 0.02

Below 40 33 (40.2%) Ref Ref
Presence of comorbidities

Yes 77 (93.9%) 0.27 (0.01-1.93) 0.25

No 5(6.1%) Ref Ref
Dialysis vintage

One year and above 27 (32.9%) 9.31(3.08-35.19) <.001

Below one year 55(67.1) Ref Ref
Frequency of dialysis (per week)

One time 8(9.8%) 0 0.99

Two times 72 (87.8%) 0 0.99

Three times 2 (2.4%) Ref Ref
BMI

Obese 8(9.8%) 0.83 (0.14-1.80) 0.82

Normal 47 (57.3%) 2.03 (0.69-6.15) 0.20

Underweight 8(9.8%) 2.29 (0.43-14.01) 0.34

Overweight 19 (23.2%) Ref Ref
MUAC

Malnourished 15(18.3%) 0.97 (0.40-2.36) 0.94

Normal Ref Ref
Haemoglobin level

<10g/dI 62 (75.6%) 1.58 (0.58-4.46) 0.37

>10g/d| 20 (24.4%) Ref Ref
Average BUN

> 20mmol/L 34 (41.5%) 1.54 (0.63-3.81) 0.35

<20mmol/L 48 (58.5%) Ref Ref
Fluid status

Fluid overload 38 (46.3%) 0.34(0.13-0.82) 0.02

Normal 44 (53.7%) Ref Ref
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Table 4: Multivariable analysis of factors that predict better functional status (independent functional status)

Variable Odds Ratio (95% Cl) P-value
Age (years)
40 and above 0.42 (0.20-3.44) 0.11
Below 40 Ref
Dialysis vintage
One year and above 8.29 (2.58-33.00) <0.001
Below oneyear Ref
Fluid status
Fluid overload 0.80(0.21-2.93) 0.73
Normal Ref
Intercept 0.78

In the univariable logistic regression, age, dialysis
vintage and fluid status were the significant predictors
of functional status. These independent variables
were then subjected to the multivariable analysis
(Table 4) and a dialysis vintage of >1 year was the only
significant predictor (p=<0.001) of better functional
status. The overall model however was not significant
with a p-value of 0.78 (p>0.05) hence the univariable
analysis findings were adopted.

Discussion

This study demonstrates that patients with ESKD
undergoing maintenance haemodialysis at the
KNH Renal Unit suffer from a considerable burden
of functional status impairment. The Karnofsky
Performance Status scale was utilized in assessing
the physical function of patients on maintenance
haemodialysis. Most of the respondents had full
independence in performing ADLs with 44 (53.7%)
patients scoring >80 on the KPS scale. Despite
majority being able to perform ADLs independently,
a considerable proportion i.e, 38 (46.3%) of the
respondents had a low functional status score (KPS <
80) requiring assistance to carry out ADLs.

Thehighprevalenceoffunctional statusimpairment
has also been demonstrated in similar studies in other
countries e.g., 19.9% in Japan (J-DOPPS study) (1), 36%
in New York and sub-urban New Jersey (10), 37.8%
in Kinshasa (7) and the highest prevalence of 78.3%
in Cameroon (8). This demonstrates that patients
with ESKD on haemodialysis suffer from functional
impairment with a higher prevalence documented
in developing countries in Africa. The risk of ESKD is
greater in the African population compared to other
races such as whites and a higher prevalence of
morbidity because of complications related to ESKD
(11). This may be one of the reasons for the higher
prevalence of functional impairment noted in the
African countries.

The presence of CKD imposes restriction in physical
function. However, there are several factors that are
known to contribute to a decline in functional status
of patients on haemodialysis including presence of
comorbidities and age, among others. In this study
it was found that variables such as younger age (<40
years), dialysis vintage of >1 year and normal fluid
status significantly predicted better physical function.

Age is one of the factors that predicts functional
dependence in patients with ESKD undergoing
haemodialysis. Older age is linked to a high level of
disability and more frequent hospitalization, longer
hospital stays and increased morbidity and mortality
(11,12). The respondents in this study however, had a
median age of 46 years which is similar to a study in
Cameroon where the median age of the participants
was 46.9+15 years (16). A higher median age was
documented in Kinshasa 53 + 11 years (15) and New
York and sub-urban New Jersey 56+ 14 years (14) but
was highest in Japan (the J-DOPPS study) at 62.3 years
(1). Like findings of previous studies (1,6,13,14) done
on functional status of dialysis patients, this study
also demonstrates a positive correlation between
older age and decline in functional status (p=0.02).
Cook et al (15) also demonstrated a high prevalence
of impaired functional status of 75% among elderly
patients on haemodialysis.

A longer dialysis vintage is usually linked to
unfavourable outcomes and increased dialysis related
complications (16). Among the respondents, a greater
proportion of 44 (53.7%) had a shorter dialysis vintage
of 3 to 6 months, 25 (30.5%) had a dialysis vintage of
1-5 years while 11(13.4%) respondents had a vintage
of 6-12 months. However, in this study those with a
longer dialysis vintage were noted to have better
physical function (p<0.001). This is contrary to a
study by Chertow et al (17)which concluded that a
longer dialysis vintage resulted in a deterioration in
nutritional parameters and a 6% increase in death.
The patients recruited in the study by Chertow et al
(17) had more frequent haemodialysis sessions of
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three sessions per week compared to this study. In the
current study most of the patients had two sessions of
haemodialysis (87.8%) while only 2.4% attend thrice
weekly haemodialysis and this may have contributed
to less dialysis related complications that may impact
functional status.

Fluid overload is one of the complications
encountered in patients undergoing haemodialysis
that impedes physical function and leads to frequent
hospitalization and increased mortality. Methods
used to assess fluid status such as bioimpedance
spectroscopy, measurement of serum biomarkers
like BNP are not readily available in public hospitals
in our setting. In this study, fluid status was assessed
clinically by measuring the jugular venous pressure
and evaluating the patient for presence of peripheral
oedema. The presence of an elevated jugular venous
pressure and peripheral oedema is a sign of fluid
overload in dialysis patients. There were 38 (46.3%)
patients who had an elevated JVP (>4cm above
the sternal angle). The odds of independence in
performing ADLs were 2.96 times higher (p=0.02)
in patients with a normal fluid status in comparison
to those with fluid overload. This correlates with
other studies that demonstrated that fluid overload
contributes to impairment in physical function (18).

Anaemia in CKD patients is a factor that contributes
to physical function impairment as demonstrated
in previous studies such as the EURO-DOPPS (19). In
the Canadian Erythropoietin Study Group Trial (20),
administration of Epoetin-a in anaemic patients
undergoing haemodialysis led to an improvement in
exercise tolerance and physical function at month 2
and maintained through the 4th and 6th months. In
this study, there was a high prevalence of anaemia with
62 (75.6%) participants having a haemoglobin level
<10g/dl. However, contrary to other studies anaemia
was not a significant predictor of functional status
in this study. More studies in our setting involving
larger sample sizes may be useful to assess the
causal association between anaemia and functional

impairment.
Patients with  ESKD suffer from several
comorbidities including cardiovascular diseases,

diabetes mellitus, among others. The most common
comorbidity in this study population was hypertension
and was present in 72 (93.5%) patients, followed by
diabetesin 28 (36.4%).The otherless common diseases
were stroke, respiratory diseases (asthma, COPD),
hepatitis B and DVT. It is expected that presence of
comorbidities impairs physical function however, no
significant association was demonstrated between
the presence of comorbidities and physical function
in this study (p=0.25).

Uraemia has been linked to poor physical function.
Uraemic myopathy is associated with decrease
muscle oxygen utilization, and this leads to functional

impairment in dialysis patients (21). In this study
34 (41.5%) of the participants had urea >20 while
45 (54.9%) had urea of < 20mmol/l however, with
no significant association demonstrated between
elevated urea and functional status (p=0.35). Wyngaert
et al (22) also demonstrated that there was a low
association between functional measures of muscle
strength and presence of uraemia. They attributed
the high prevalence of functional impairment to other
factors like presence of comorbidities and nutritional
status.

Nutritional deficits and Protein Energy Wasting
(PEW) are frequent complications affecting
haemodialysis patients which result in negative
outcomes and increased mortality. In this study we
assessed nutritional status using BMI calculation
and measurement of the MUAC. Most of the
patients had a normal BMI accounting for 47 (57.3%)
patients) while 8 (9.8%) patients were underweight.
On assessment of the MUAC, we still had majority
of the patients having a normal MUAC (31 males,
21 females) while 6 (13.6%) males and 9 (23.7%)
females had a low MUAC (underweight). There was
no positive correlation between low BMI and low
MUAC and functional status (p=0.34). Laegrid et al (23)
demonstrated a low BMI in older patients on dialysis,
due to reduced food intake and unintentional weight
loss although there was no significant association
between nutritional status and physical function.
Despite BMI being negatively correlated with physical
function, malnutrition in dialysis patients is still worth
evaluating during treatment. The AVANTE-HEMO
Study (24) demonstrated that combining exercise and
oral nutritional supplementation had a greater effect
on improvement of physical function compared to
oral nutritional supplementation alone.

Conclusion

There is a high prevalence of impairment in functional
status at 46.3% in ESKD patients undergoing
maintenance haemodialysis at the KNH Renal Unit.
The factors that were found to be predictors of better
physical function in this study were age <40 years
(p=0.02), a longer dialysis vintage of >1 year (p<0.001)
and a normal fluid status (p=0.02).

Recommendations
(i) It would be essential to perform functional status
assessment for all patients who are being initiated
on dialysis. This will guide in identifying and
monitoring functional deficiencies over time and
guide necessary interventions such as functional
rehabilitation.

Journal of Kenya Association of Physicians

18

March 2024 Vol. 6 No. 1



(ii)

There is need for longitudinal studies to
demonstrate how interventions such as
nutritional  supplementation, erythropoietin
administration, physiotherapy or regular exercise
programs impact survival outcomes in patients
undergoing haemodialysis.
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