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End stage kidney disease (ESKD) has overwhelming 
effects on individuals’ psychological, physical, physiologi-
cal, and emotional well-being. The major psychological 
issues are directly related to the loss of health, inability to 
perform physical activity, hopelessness, depression, and 
fear of death (National Kidney Foundation [NKF], 2019). 
Hemodialysis (HD) is a life-saving procedure for this 
patient population. Over 2 million people worldwide 
receive dialysis, and this number is only a fraction of 
those who theoretically would need it (Steyaert et al., 
2019). Although HD is considered a life-prolonging tech-
nique, the 5-year survival rate of individuals on dialysis is 
only 63.3%, and even lower when adjusted for attrition by 
kidney transplantation (Steyaert et al., 2019). Next to the 
unsatisfactory survival rates, overall quality of life is also 
poor, and the burden of disease high, with lower health-
related quality of life (HRQoL) indices in patients on HD 
as compared to the general population (Steyaert et al., 
2019). 

In many countries, the incidence of ESKD due to dia-
betes has risen much faster than the overall rise in ESKD 
incidence, presumably reflecting the rising population 
burden of diabetes and improving survival for individuals 
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End stage kidney disease (ESKD), a public health concern, 
has overwhelming effects on individuals’ holistic wellbe-
ing. Hemodialysis, albeit a life-saving treatment for 
patients with ESKD, can lead to muscle atrophy, weak-
ness, and decreased quality of life mostly due to an inac-
tive lifestyle. This quasi-experimental, pre-post design 
was used to study the effects of exercise on physiologic 
and psychologic outcomes of patients with ESKD at a 
hemodialysis unit in Lebanon. Patients acted as their own 
controls and were assessed before and after introducing 
the exercise program. Data were collected on quality of 
life of patients as well as their dialysis adequacy. Results 
showed that while there was a significant improvement in 
the dialysis adequacy post-exercise intervention, quality 
of life was not affected. 
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with diabetes. The global rise in diabetes and its end-organ 
complications has also affected the burden of comorbidi-
ties and overall frailty of patients with ESKD. The com-
plexity of disease management and risks for adverse out-
comes (e.g., mortality, admission to hospital, cardiovascu-
lar events, stroke, vascular access complications, infec-
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tions, amputations, and others) are higher in patients with 
ESKD and diabetes than in those without diabetes 
(Robinson et al., 2016).  

According to the NKF Disease Outcomes Quality 
Initiative (KDOQI) clinical guidelines, sedentary lifestyle 
and lack of physical activities are major concerns among 
this patient population and must be addressed (Daugirdas, 
2015). Furthermore, the KDOQI guidelines encourage all 
heath care professionals to work with patients with ESKD 
who are on HD to focus on improving their lifestyle 
behaviors and increasing physical activity (Daugirdas, 
2015). 

HRQoL includes an individual’s beliefs, experiences, 
perceptions, and expectations standing for enjoyment in 
those aspects of life probably influenced by health condi-
tion (Khatib et al., 2018). HRQoL is identified as a vital 
health outcome for studies evaluating the quality of health 
care, assessing the influence of illness, and analyzing cost-
effectiveness (Khatib et al., 2018). Lower HRQoL scores 
lead to significant risk of hospitalization and mortality. 
HRQoL is a significant matter for patients on dialysis and 
for patients with diabetes, with the degree of HRQoL 
being considerably lower for these patients than for the 
public despite breakthroughs in the treatment of ESKD 
and diabetes (Khatib et al., 2018). Furthermore, HRQoL 
is a forecaster of mortality in both patients on dialysis and 
patients with diabetes (Khatib et al., 2018). 

The purpose of this quasi-experimental research was 
to study the effects of an exercise program on the physio-
logic and psychologic outcomes of patients with ESKD on 
HD in Lebanon. Physiologic outcomes were measured by 
systolic blood pressure (SBP) and dialysis adequacy, 
which was calculated by Kt/V and urea reduction ratio 
(URR). K is the clearance – the amount of urea the dia-
lyzer can remove (liters/minute); t is the time – the dura-
tion of treatment (minutes); and V is the volume – the 
amount of body fluid (liters; Mayo Clinic, 2016). The 
URR is one measure of how effectively a dialysis treat-
ment removed waste products from the body and is com-
monly expressed in percentage (Mayo Clinic, 2016). 
Psychologic outcomes were assessed using the Quality of 
Life Scale.  

 
Literature Review 

Studies show that patients on HD are physically inac-
tive. Less than 50% of this patient population exercise 
once a week, leading to increased mortality, compared to 
patients on HD who exercise regularly (Graham‐Brown 
et al., 2019). In addition, studies have shown that patients 
on HD patients who report they are physically active 
have better outcomes and fewer hospitalizations 
(Daugirdas, 2015). According to the literature, patients 
suffering from ESKD and undergoing HD tend to be less 
active and have lower physical activity, muscle perform-
ance, and quality of life compared to a healthy population 
(Young et al., 2018). There is an increase in musculoskele-

tal catabolism, malnutrition, anemia, uremia, chronic 
inflammation, comorbidities, physical inactivity, seden-
tary lifestyle, mortality, and morbidity among this popu-
lation (Young et al., 2018). Several studies have shown the 
benefits of exercise in patients on HD (Barcellos et al., 
2015; Borzou et al., 2016; Dashtidehkordi et al., 2019; 
Dias et al., 2019; Graham-Brown et al., 2019; Jayaseelan 
et al., 2018; Jung & Park, 2011; Mohseni et al., 2013). In 
addition, individuals on HD who are dynamic, participate 
in activities, and perform regular exercise tend to have a 
better quality of life, thus leading to improved health out-
comes and decreased mortality rates (Jayaseelan et al., 
2018).  

Physical activity and exercise programs such as aero-
bic, resistance, cycle ergometer, or bicycle exercises, two 
to three times per week, for 8 to 12 weeks with various 
intensities have shown positive health benefits (Mortazavi 
et al., 2013). Resistance exercise can benefit patients on 
HD. because it improves functional activities as well as 
activities of daily living (Barcellos et al., 2015). Physical 
activities can be performed during HD two to three times 
per week and consist of repetitive supervised training 
activities that focus on strengthening lower extremities. 
The latter can be achieved using an exercise bicycle 
(Barcellos et al., 2015). Studies have found it is safe to use 
the bicycle during the first 2 hours of the HD treatment 
without causing any cardiac decompensation (Jung & 
Park, 2011).  

Many studies conducted on the effects of exercise on 
dialysis adequacy as measured by Kt/V, URR, and blood 
pressure, as well as quality of life among patients with 
ESKD on HD, have found improvement in their physio-
logic measures (Barcellos et al., 2015; Borzou et al., 2016; 
Dashtidehkordi et al., 2019; Dias et al., 2019; Graham-
Brown et al., 2019; Jayaseelan et al., 2018; Jung & Park, 
2011; Mohseni et al., 2013; Ouzouni et al., 2009). While 
these studies were nationally driven, no data are found on 
the efficacy of exercise among other populations in mid-
dle- or low-income countries, such as Lebanon. Health 
care professionals and providers often focus on medical 
treatment rather than a holistic approach to health, such 
as physical, spiritual, and psychological support (Murphy 
et al., 2016).  

This current study took place in Lebanon, a small, 
middle-income country in the Eastern Mediterranean. In 
the most recent data available, in 2020, The National 
Committee on Kidney Health reported there were 4100-
4200 patients receiving HD in 80 dialysis units in 
Lebanon (Republic of Lebanon Ministry of Public 
Health, 2020). This study generates new knowledge on 
the importance of an exercise program during HD treat-
ments for patients with ESKD in the Lebanese communi-
ty. This study will also add to the growing evidence on the 
effectiveness and usefulness of exercise in a culture in 
which exercise is not very well received or adopted.  
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Research Questions 
The research questions for this study included the fol-

lowing:  
• What are the effects of exercise on patients on HD on 

their dialysis adequacy Kt/V, URR, and blood pres-
sure?  

• What are the effects of exercise on hemodialysis 
patients on their quality of life as an outcome measure?  

• Were any of the sociodemographic variables associat-
ed with quality of life? 
 

Methodology 

Study Design 
A quasi-experimental, pre-post study design was used 

with patients acting as their own control. Data were col-
lected on 35 patients who agreed to be part of the study, 
and post-data were collected three months after partici-
pants exercised during HD. Institutional Review Board 
(IRB) approval was obtained from the university’s IRB. 

Setting 
The setting was a large medical center in Beirut, 

Lebanon, in the outpatient HD center that provides com-
prehensive, state-of-the-art care for this patient population.  

Sample Size 
The sample was selected using a convenience sample 

of patients on HD in the HD unit. The sample size for the 
study was determined by power analysis to be a mini-
mum of 32 subjects to reach a power of 0.8 at α = 0.05. 
This sample size is based on previous studies (Cohen, 
1988) that reached significant difference between mean 
and standard deviation for quality of life and physiologic 
measures. 

Inclusion Criteria 
Inclusion criteria included those 18 years of age or 

older and admitted to the outpatient HD clinic, HD-
dependent with at least 3 months on HD, able to ambu-
late independently – canes or walkers are permitted, able 
to provide consent, receiving HD treatment three times 
per week, medically cleared by their physicians, and able 
to read or write Arabic.  

Protocol and Data Collection 
Participants were approached by the researcher and 

given detailed information about the research study and 
answered any questions they may have. Participants who 
agreed to be part of the study signed a consent form. They 
were given clear instructions about the exercise program, 
which consisted of using a stationary exercise bicycle dur-
ing dialysis. The bicycles are portable, are placed on the 
bed, and provide gentle, low-impact exercise that 
improve blood circulation during HD treatment. The 
bicycles also have an adjustable tension knob that allows 

control of the level of resistance and workout intensity. 
Patients were instructed to use the stationary bicycle for 
20 to 30 minutes based on their tolerance during every 
HD treatment. Participants were closely monitored every 
15 minutes throughout the intervention for any symptoms 
of fatigue, pain, shortness of breath, dizziness or light-
headedness, and chest discomfort. If any symptoms 
occurred, the exercise intervention was stopped. None of 
the participants manifested any symptoms.  

Baseline data were obtained and included blood pres-
sure (BP), and heart rate (HR), dialysis adequacy as meas-
ured the Kt/V, and URR. The latter two measurements 
assessed the adequacy of the HD treatment. The same 
data were gathered post-exercise during every HD ses-
sion.  

 
Survey Instruments 

The Kidney Disease and Quality of Life Survey 
The Kidney Disease Quality of Life 36-item short-

form survey (KDQOL-36) is a widely, nationally, and 
internationally used instrument to assess the quality of life 
for patients on HD (Peipert et al., 2019). Psychometric 
properties of the KDQOL scale have been reported, 
including factor analysis for construct validity and 
Cronbach’s alpha ≥ 0.80 for internal consistency (Peipert 
et al., 2017).  

In this study, the reliability for this instrument showed 
the Cronbach’s alpha was r = 0.88. For construct validity 
using factor analysis varimax rotation, this author ended 
up with five factors that explained 60% of the variance. 
The loadings on the five factors were between 0.42 and 
0.83.  

Socio-Demographic Data 
Demographic data included age, gender, employment 

status, marital status, living arrangement, support persons, 
level of education, employment status, income, Internet 
access, and health insurance status. Clinical variables col-
lected included smoking, alcohol consumption, and body 
mass index (BMI). These variables were selected based on 
their relationship with the quality of life of patients on HD 
in previous studies (Chang et al., 2017).  

Data Analysis 
Statistical analyses of the data was performed utilizing 

the Statistical Package for Social Sciences 27 (SPSS). A 
level of significance of 0.05 was used for all statistical tests. 
Descriptive statistics were summarized using percentages 
for categorical variables and means and standard devia-
tions (SDs) for continuous variables. For research ques-
tions 1 and 2, pre- and post-dialysis adequacy and quality 
of life were compared using the paired t test. For question 
3, Pearson correlations were performed followed by a 
multiple regression with the variables that were significant 
in the correlation matrix. 
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Results 

Demographics 
A total of 35 participants were included in the analysis; 

the mean age was 62.29 ± 17.38 years, with higher male 
representation (77.1%) (see Table 1). Over half (51.5%) of 
participants were unemployed, 17 participants had nor-
mal BMI (48.6%), and 2 (5.7%) had below-normal BMI. 
Most were married (65.7%), living with family (88.6%), 
and according to participants’ perceptions, 94.3% of par-
ticipants stated they have adequate support systems at 
home. Looking at respondents’ lifestyles, 22.9% were cur-
rent smokers, and 14.3% consumed alcohol. Regarding 
health care coverage, 76.5% were covered by the 
National Social Security Fund (NSSF) and 23.5% by the 
Ministry of Health. Participation in the exercises varied 
among patients, ranging between 5 to 12 sessions. 
Patients’ medical condition (such as dizziness, hypoten-
sion, tachycardia, and fatigue) determined the exercise 
completion or termination.  

Research Question – What are the effects  
of exercise on patients on HD on their dialysis 
adequacy Kt/V, URR, and blood pressure? 

Results indicate there was a significant decrease in 
SBP from 130.86 ± 18.22 pre to 123.23 ± 17.16 post (t = 
3.51, p = 0.001), as well as a decrease in diastolic blood 
pressure (DBP) from 73.86 ± 12.60 pre to 66.97 ± 15.74 
post (t = 3.05, p = 0.004). There was a significant increase 
average of Kt/V and URR between pre- and post-assess-
ments (2.10 ± 0.42 vs 2.38 ± 0.31 (t =- 5.53, p < 0.0001), 
and 76.72 ± 6.32 versus 81.71 ± 3.81 (t = -6.8, p < 0.0001) 
(see Table 2). 

Research Question – What are the effects  
of exercise on HD patients on their quality  
of life as an outcome measure? 

A significant decrease was observed for the total quality 
of life (13.25 ± 11.23 pre versus 4.51 ± 4.39 post (t = 4.59, 
p < 0.0001) and for all the subcomponents (see Table 3).  

Research Question – Were any of the 
sociodemographic variables associated  
with quality of life?  

Before a multiple regression was performed, a correla-
tion matrix was conducted to assess the relationship 
between study variables and outcome variable (quality of 
life). The only significant relationship was between age 
and quality of life, while the other factors were not associ-
ated with quality of life. Similarly, results of the linear 
regression analysis and the sociodemographic variables 
indicated only age was a statistically significant predictor 
of quality of life (b = 0.12, p= 0.05) (see Table 4). 

 
Discussion 

The main objective of this study was to assess the ben-

Table 1 
Baseline Individual Characteristics 

of the 35 Participants

Characteristic Total (N = 35) 
Age 

Mean (±SD) 62.29 ± 17.38 

Gender 

Male     27   (77.1%) 

Female       8   (22.9%) 

Employment status 

Unemployed      18   (51.5%) 

Employed      16   (45.7%) 

Did Not Answer       1     (2.8%) 

Body mass index (BMI) 

Low BMI less than 18.5       2     (5.7%) 

Normal BMI 18.5-25     17   (48.6%) 

High BMI more than 25-30     16   (45.7%) 

Family status 

Single       8   (22.9%) 

Married     23   (65.7%) 

Widowed       3     (8.6%) 

Divorced       1     (2.9%) 

With whom do you live? 

Family     31   (88.6%) 

Alone       4   (11.4%) 

Good support system at home 

Yes     31   (88.6%) 

No       4   (11.4%) 

Smoking status 

Never smoked     16   (45.7%) 

Current smoker       8   (22.9%) 

Ex-smoker     11   (31.4%) 

Alcohol consumption 

Yes        5   (14.3%) 

Number of years of education 

Mean (±SD) 10.19 ± 4.98 

Internet access 

Yes     29   (85.3%) 

Geographical location 

Beirut      33   (94.3%) 

South        2     (5.7%) 

Health insurance status 

Ministry of health       8   (23.5%) 

National security social fund     26   (76.5%) 

Other       1     (2.9%)



Table 2 
Effects of Exercise on Hemodialysis Patients on Their Blood Pressure, Kt/V,  

and URR as a Physiologic Outcome

Pre 
N = 35

Post 
N = 35 t-Value p-Value

SBP 130.86 ± 18.22 123.23 ± 17.16 3.51                 0.001 

DBP 73.86 ± 12.60 66.97 ± 15.74 3.05                 0.004 

Kt/V 2.10 ± 0.42 2.38 ± 0.31 -5.53              <0.0001 

URR 76.72 ± 6.32 81.71 ± 3.81 -6.81              <0.0001

Notes: SBP = systolic blood pressure, DBP = diastolic blood pressure, URR = urea reduction ratio.

Table 3 
Effects of Exercise on Hemodialysis Patients on Their Quality of Life as a Physiologic Outcome

Pre 
N = 35

Post 
N = 35 t-Value p-Value

Quality of life – total 13.25 ± 11.23 4.51 ± 4.39 4.59           <0.0001 

PCS 19.84 ± 17.89 7.62 ± 10.79 4.26           <0.0001 

MCS 12.86 ± 20.45 4.52 ± 5.47 2.50              0.02 

Burden of Kidney Disease 18.67 ± 16.47 8.0 ± 8.68 2.83              0.001 

Symptoms of Kidney Disease 6.75 ± 1.14 1.31 ± 0.22 3.12              0.01 

Effects of Kidney Disease 11.40 ± 16.79 2.09 ± 3.86 3.52              0.004

Notes: PCS = physical component summary , MCS = mental component summary

Table 4 
Multivariate Linear Regression of the Predictors of Quality of Life

β

Quality of Life 
95.0% CI

p-Value
Lower 
Bound

Upper 
Bound

Age 0.115 -0.004 0.235 0.050 

Gender (reference: male) 0.769 -3.257 4.795 0.694 

Body mass index (BMI) (reference: below normal and normal BMI) -0.183 -3.802 3.437 0.917 

Employment status (reference: unemployed) -2.403 -6.991 2.185 0.287 

Family status (reference: single) 0.929 -3.820 5.677 0.687 

Smoking status (reference: never) -0.537 -2.794 1.720 0.624 

Alcohol consumption -1.449 -6.438 3.540 0.550 

Number of years of education -0.323 -0.744 0.099 0.125 

Internet access 0.489 -5.146 6.125 0.858 

Health insurance status (reference: Ministry of Health) 0.182 -4.568 4.931 0.937
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efits of an exercise program on dialysis adequacy and the 
quality of life of patients on HD. Characteristics of partic-
ipants are similar to previously published studies 
(Barcellos et al., 2015; Borzou et al., 2016; Dashtidehkordi 
et al., 2019; Dias et al., 2019; Graham-Brown et al., 2019; 
Jayaseelan et al., 2018; Jung & Park, 2011; Mohseni et al., 
2013), with few differences, such as the over-representa-
tion of male participants. A cross-sectional study conduct-
ed in Palestine suggested that patients who were female, 
uneducated, unemployed, unmarried, and with more 
chronic diseases and comorbidities had a significant poor 
HRQoL scores (p < 0.05) (Khatib et al., 2018).  

Based on the data analysis, there is no correlation or a 
direct link between working or not working. Unlike stud-
ies in the West (Dias et al., 2019; Jayaseelan et al., 2018), 
94.3 % of the participants rated that they had an adequate 
support system at home. The presence of a support sys-
tem is known to improve the emotional, psychological, 
and physical well-being of individuals (Puchalski, 2013). 
A study conducted by Khatib and colleagues (2018) 
showed that variables such as marital status and occupa-
tional status were significantly (p < 0.05) associated with 
the quality-of-life score.  

Research Question – What are the effects  
of exercise on patients on HD on their dialysis 
adequacy Kt/V, URR, and blood pressure? 

Results of this study showed there is a significant 
increase in physiologic measures post-exercise interven-
tion. These results support earlier studies that report a sig-
nificant increase in Kt/V at the end of the first month of 
the exercise program and remain elevated for the dura-
tion of the program (Dias et al., 2019; Mohseni et al., 
2013; Parsons et al., 2006; Warsame et al., 2018). The 
data present the comparison of blood pressure between 
pre and post, where there was a significant decrease in 
SBP from 130.86 ± 18.22 pre to 123.23 ± 17.16 post (p = 
0.001), with a t-value of 3.51; as well as in DBP from 73.86 
± 12.60 pre to 66.97 ± 15.74 post, a p-value = 0.004, with 
a t-value of 3.05. Moreover, there was a significant 
increase average of Kt/V and URR between pre- and 
post-groups (2.10 ± 0.42 versus 2.38 ± 0.31, p < 0.0001, 
with a t-value of -5.53; 76.72 ± 6.32 versus 81.71 ± 3.81, 
p < 0.0001), with a t-value of -6.81, respectively. 

In general, patients on HD are not physically active, 
and studies show that less than 50% of patients on HD 
exercise once a week and have increased mortality com-
pared to patients who perform regular exercises (Graham-
Brown et al., 2019). Results of this study support previous 
results. A study conducted by Parsons and colleagues 
(2006) on dialysis efficacy and dialysis adequacy Kt/V as 
outcome measures revealed a significant increase of Kt/V 
by 11% at the end of the first month of the exercise pro-
gram (p < 0.05) and remained elevated for the duration of 
the program by 18% to 19%. Another study conducted by 
Dias and colleagues (2019) found significant improvement 
with Kt/V and URR after an exercise program during 

HD. As demonstrated from the literature, a simple bicycle 
exercise program increased the efficacy of dialysis at the 
end of the first month of the intervention and remained 
elevated for the duration of the program in the exercise 
group (p < 0.05); in addition, exercise is considered to be 
a safe and effective intervention for patients on HD 
(Mohseni et al., 2013).  

Research Question – What are the effects  
of exercise on HD patients on their quality  
of life as an outcome measure? 

The quality of life of participants significantly 
decreased post-intervention. Although this was an unex-
pected finding, it may be due to the massive explosion in 
Beirut that affected every aspect of life in the Lebanese 
people with loss of lives and homes. Post-intervention 
data for quality of life in this study were collected one 
month after the explosion, which may have had more 
effect on the participants’ quality of life than did the exer-
cise program. Although some studies find a relationship 
between exercise and quality of life in patients on HD 
(Chang et al., 2017; Wang & Johansen, 2019; Warsame et 
al., 2018), others in accordance with our results did not 
show such a relationship (Mortazavi et al., 2013; Parsons 
et al., 2013). 

Research Question – Were any  
of the sociodemographic variables  
associated with quality of life? 

The only significant relationship between patient char-
acteristics and quality of life was age. Similar studies con-
firmed findings of this study where age was also associat-
ed with quality of life (Brown et al., 2011; Ebrahimi et al., 
2014). Other studies reported several relationships 
between patient characteristics and quality of life in 
patients on HD (Chang et al., 2017; Dashtidehkordi et al., 
2019; Jayaseelan et al., 2018; Warsame et al., 2018; 
Young et al., 2018). Differences in results could be best 
explained by our small sample size. 

Limitations 
This study had a few limitations. The sample size was 

too small, even though the power analysis indicated 35 
subjects would be sufficient. Sample size plays an impor-
tant role in the external validity of the conclusion. The 
selection bias is another threat to internal validity because 
participants were not randomly allocated to the interven-
tion and acted as their own controls. All patients coming 
to the HD outpatient unit were initially asked to partici-
pate, and those who agreed were selected to join the 
study. The study was done in one medical center, which 
precludes generalization to other places and people.  

Future Research and Recommendations 
Additional investigations, especially randomized con-

trolled studies, are recommended with this patient popu-
lation in order to provide further evidence to the benefits 
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of exercise. Longitudinal studies are also recommended 
to assess the long-term benefits of exercise.  

 
Conclusion 

Although HD is a treatment option that increases the 
lifespan of patients suffering from ESKD, it can cause seri-
ous changes, such as weakness, fatigue, inability to per-
form routine activities, sedentary lifestyle, and lack of 
mobility, as well as many physiological changes 
(Dashtidehkordi et al., 2019). Based on results of this 
study, the impact of using an exercise bicycle during HD 
can improve physiologic measures and dialysis efficacy. 
This study demonstrated the significance of incorporating 
the bicycle exercise routinely during HD treatments. 
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