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Background: Fatigue, a common symptom reported by patients receiving dialysis, is a multidimensional and subjective experience 
which is readily understood by individuals but difficult to measure.
Objectives: This study was performed to identify the prevalence of differential aspects of fatigue among patients receiving maintenance 
dialysis.
Patients and Methods: The cross-sectional study was conducted in two hemodialysis wards in Tehran with a sample of 163 participants. 
In this study, the multidimensional fatigue inventory was used to determine the level of fatigue. Demographic data were also collected 
with self-report survey. To analyze data with SPSS statistical software, test Chi square, T-test, and ANOVA were used. P- Value less than 0.05 
was considered significant.
Results: All the patients experienced degrees of fatigue and 50 (30.7%) of the participants experienced a high level of fatigue. Fatigue scores 
arrangement was founded for physical fatigue followed by reduced activity and general fatigue. Lower levels of fatigue were reported for 
mental fatigue and reduced motivation. There was no diversity in this study in the levels of fatigue in respects of gender and marital status 
and employment status. Participants with diabetic nephropathy were the most fatigued.
Conclusions: People with chronic kidney disease regardless of their age, gender, state of health, and duration of hemodialysis experience 
high levels of fatigue; it is particularly important for health providers to understand this level of fatigue which affects the daily life of 
patients.
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Implication for health policy/practice/research/medical education:
Understanding the variability of experience among five dimensions of fatigue would be helpful to develop therapeutic interventions and fatigue man-
agement.
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vided the original work is properly cited.

1. Background
End-stage renal disease (ESRD) is one of the most com-

mon chronic diseases (1) which its incidence and preva-
lence are on the rise (2). Although patients receiving di-
alysis now live longer, most of them experience symptoms 
that interfere with their ability to function according to 
their normal capacity and hampering the quality of life (3).

Fatigue is one of the most common (60-97%) compli-
cations which hemodialysis patients are faced with (4). 
Fatigue is difficult to be measured objectively, and is an 
unpleasant subjective symptom (5). Although the need 
to identify and assess this real problem, which its cause 
remains unknown for patients receiving dialysis, is vital 
to patient health and quality outcomes (4), it is viewed 
by health providers as something that cannot be altered 
and as a part of the disease process (6), frequently unrec-
ognized, and therefore undertreated. This may explain 
why fatigue has received relatively little attention in the 
literature of health providers (7). Health providers are in 

an excellent and strategic position to assist patients to 
explore and invigorate their coping mechanisms (4), and 
also to make ready a home care scheme to enhance cop-
ing with the symptoms of fatigue at home (3).

Fatigue is a multidimensional concept which involves 
general, mental, and physical fatigue, reduced motiva-
tion, and reduced activity dimensions (6). Despite exces-
sive number of patients receiving dialysis and transplant 
in Iran (exceeded 50,000 in 2011) (8), no examination 
has been sufficiently reported to discriminate between 
the experience of differential dimensions of fatigue in 
Iranian ESRD patients. Understanding the variability of 
experience among five dimensions of fatigue would be 
helpful to develop therapeutic interventions and fatigue 
management (9).

2. Objectives
This study was performed to identify the prevalence of 

differential aspects of fatigue among patients receiving 
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maintenance dialysis.

3. Patients and Methods
This study was directed from October 2012 to January 

2013 by using a cross-sectional design on 163 patients re-
ceiving maintenance dialysis in two hemodialysis units 
in Baqiyatallah and Chamran hospitals of Tehran, Iran. 
The sampling frame included all ESRD patients who were 
older than 18 years, regular recourse for maintenance he-
modialysis two or three sessions per week, and receiving 
dialysis for≥ 3 months.

The research instrument consisted of two parts; a de-
mographic questionnaire and the multidimensional 
fatigue inventory MFI-20 to measure fatigue. A demo-
graphic questionnaire was developed by the researcher 
assessment of age, gender, marital and education status, 
employment status, income, weight, nephropathy cause 
and duration of receiving dialysis.

The MFI-20 questionnaire is a 20-item (5 subscales and 
every subscale consists of four items) self-report instru-
ment which is planned to measure fatigue. It includes 
five dimensions: general, physical and intellectual fa-
tigue, reduced activity, and motivation. Each item can be 
rated between 1 and 5 and each subscale between 4 and 
20. A higher score demonstrates a greater level of fatigue. 
The respondents had to compare each of the 20 declara-
tions on how they had been feeling lately. 

The MFI-20 has been extensively used and achieved 
a fine internal constancy with an average α-coefficient 
between 0.65 and 0.89. The statistical associations (P < 
0.001) between each of the subscales and the visual ana-
logue scale indicated that convergent validity of the MFI-
20 is good. An average Chronbach’s α coefficient of 0.89 
and statistical correlations with daily activity scores, de-
pression and anxiety, reduction in activity, and emotional 
distress demonstrated that internal consistency and con-
struct validity of the MFI-20 are good as well (10).

The study participants were empowered to complete 
the questionnaire at home, at the hospital, away from the 
hospital environment and free from demands of the he-
modialysis treatment which can be exhausting. 

Prior ethical approval was obtained from the institu-
tional ethical committee at Baqiyatallah university of 
medical sciences, Tehran, Iran. A justification letter was 
sent to two hemodialysis units and permission obtained 
to collect data granted by these units. From all those who 
participated in the study verbal and written consents 
were obtained. Written consents were obtained after in-
forming each participant about the study purposes, the 
“confidentiality” of their information, and the possibility 
to refuse the test procedure at any stage of it.

The data were analyzed by version 18 SPSS software. The 
χ2-test, T-test and ANOVA were used to determine the re-
sult of each variable on fatigue. The researcher decided to 
receive only a 5% error in rejecting of the full hypothesis 

at the 95% confidence interval. The significance level was 
put at 0.05.

4. Results
The demographic data of the participants showed that 

of the 163 respondents 100 (61.3%) were male and 63 (38.7%) 
female. The mean age of respondents was 61.39 years (SD 
12.61) (range 24–88 years). Most of the respondents (54%) 
aged between 40-65. The mean age of males (61.4 years) 
was similar to that of females (61.3 years). Most partici-
pants (84%) were married, 12.9% and 3.1% were widowed 
and single, respectively. Most of the participants were re-
tired (60%) with a mean age of 63 years. The mean age for 
unemployed and employed individuals were 62 and 47.5 
years, and the average of hemodialysis duration was 37.6 
months (SD 43.8; range 3–300 months) (more informa-
tion exhibited in Table 1). 

Table 1. Demographic Characteristics of the Respondents (n = 163)

Characteristic Frequency, No. (%)

Age, y

< 40 11 (6.7)

40–65 88 (54)

> 65 64 (39)

Education

Primary 70 (42.9)

Under diploma 15 (9.2)

Diploma 46 (28.2)

University 32 (19.6)

Weight

< 50 4 (2.5)

50-70 75 (46)

70-90 62 (38)

> 90 9 (5.5)

Nephropathy cause

HTN 58 (35.6)

DM 23 (14.1)

Glomerulonephritis 6 (3.7)

HTN and DM 47 (28.8)

Others 29 (17.8)

Income

Poor 31 (19)

Middle 105 (64.4)

Well 27 (16.6)

Total 163 (100)

All patients experienced fatigue, especially high fatigue 
scores were associated with reduced activity, physical fa-
tigue and general fatigue from the MFI. The mean of fa-
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tigue was found for three of the five subscales; reduced 
activity (mean = 15.49, SD = 4.1), physical fatigue (mean = 
15.2, SD = 3.8), and general fatigue (mean = 14.66, SD = 3.4). 
Lower levels of fatigue were reported for mental fatigue 
(mean = 9.7, SD = 3.9) and reduced motivation (mean = 
10.3, SD = 3.6).

Among the male respondents, 20 (12.1% of male patients) 
experienced a low level of fatigue, 50 (30.6%) experienced 
a middle level of fatigue; whereas, the other 30 (18.6%) ex-
perienced a high level of fatigue. 10 (6.2%) of female re-
spondents experienced a low level of fatigue, 33 (20.2%) 
experienced a middle level of fatigue, and 20 (12.3%) expe-

rienced a high level of fatigue.
The mean of fatigue score in females and males were re-

spectively 66.6 (SD 15.7) and 64.6 (SD 16), and no meaning-
ful difference was shown in fatigue scores between them.

One-Way ANOVA showed a positive statistical associa-
tion between age and some of the fatigue dimensions 
such as general fatigue, physical fatigue, reduced activity 
and motivation. As seen in Table 2, there was no signifi-
cant correlation between age group (lower than 60, and 
older than 60) and total fatigue score. All participants ir-
respective of their age had experienced fatigue. 

Table 2. Association Between the Respondents' Age Group and Fatigue (n = 163)

Variable Age, y
 

Fatigue Level P-value
 Low, No. (%) Middle, No. (%) High, No. (%)

< 60 17 (10.4) 35 (21.5) 19 (11.7) 0.248

> 60 13 (8) 48 (29.4) 31 (19) 0.251

A significant difference was found between reduced 
activity and motivation dimensions and employment 
status. Thus employed patients had more levels of activ-
ity and motivation than unemployed, retired or house-
keeper patients. But an ANOVA between groups showed 
no statistical correlation amidst fatigue dimensions and 
marriage status.

The mean duration of hemodialysis was 3.1 years. One-
Way ANOVA revealed a significant positive association 
amidst dialysis vintage and some fatigue dimensions 
such as physical fatigue, reduced activity and reduced 
motivation dimensions. Pearson correlation also found 
a weak correlation between length of hemodialysis and 
total scores of fatigue, however, this was not statistically 
significant (P = 0.07).

The Hb mean in patients who experienced low, middle 
and high levels of fatigue were 11.33, 10.78, and 11.21 respec-
tively. Although there was a contrary association between 
fatigue dimensions scores and Hb values, no statistical 
correlation between total fatigue scores and anemia was 
established. 

Comparing the overall fatigue mean scores with the 
cause of renal failure it can be concluded that the high-
est mean was recorded for patients with diabetic ne-
phropathy (mean = 69.78, SD 14.65). Those ESRD due to 
diabetes and hypertension (mean = 68.38, SD 14.08) and 
HTN (mean = 66.39, SD 15.84) had the lowest mean fatigue 
scores.

5. Discussion
This study indicated that people with ESRD are faced 

with considerable fatigue, which would occur irrespec-
tive of patients' age, gender, state of health, and duration 
of hemodialysis. Our study results also demonstrated 
that fatigue is one of the most common hemodialysis 

side-effects which is supported by earlier studies (11).
Overall, the prevalence of fatigue was 65.4%, and 50 

(30.7%) of the respondents experienced a high level of 
fatigue, 83 (50.9%) experienced a middle level, and 30 
(18.4%) experienced a low level of fatigue. In similar stud-
ies, hemodialysis patients had a mean age of 61 years, 
46.5 years, and 58.7 years (12) which is consistent with the 
present study results (61.3 years).

In O'Sullivan study the highest percentages of respon-
dents were reported married (46%) and unemployed 
(65%) (5). In the present study most respondents were 
also married (84%), but retired (60%).

Results demonstrated that the highest fatigue scores 
were achieved for reduced activity followed by physical 
fatigue and general fatigue. In some studies, the arrange-
ment of fatigue scores was found for physical fatigue fol-
lowed by reduced activity and general fatigue (5). This 
indicates that physical functioning abilities may differ 
among hemodialysis patients. The reason of this find-
ing may be related with confounding variables such as 
sufficiency of hemodialysis and the existence of sleep 
disturbances which may affect the fatigue experience. 
The physical activity restrictions in exhausted patients 
can influence self-care abilities, employment activities, 
and social roles. It can also impose additional costs on 
individuals, community, and the insurance services. The 
least fatigue level experienced was mental fatigue and 
reduced motivation that showed motivation and concen-
tration abilities retained flawless.

The nonconformity of fatigue scores between male and 
female is supported by some similar studies (13). Overall 
females reported more fatigue compared to males, but 
this difference was not significant (66.6 via 64.6), un-
like Brunier and O'Sullivan studies who reported higher 
scores of fatigue in men or women. However female par-
ticipants articulated their feelings and less motivated 
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when fatigued, these gender differences may be associ-
ated with biological and cultural factors.

Similarly from some studies such as O'Sullivan we found 
a significant association amidst dialysis vintage and some 
fatigue dimensions; however, there was not a significant 
association between total fatigue scores and duration of 
hemodialysis. This finding was also supported by some 
other studies, for example McCann (13) and Karakan (14). 
It may be related to coping behavior alterations in hemo-
dialysis patients and their accustoming to routine dialysis.

The age examination in participants demonstrated a sta-
tistical positive association between age and some of the 
fatigue dimensions; however, all of the participants who 
were < 60 years old and or were > 60 years inclined to get 
fatigued. The participants who were in the working group, 
< 60 years old, experienced fatigue because of labor of cop-
ing with job tasks. These results were similar to those of 
O'Sullivan’s. Unruh (15) who reported that older patients in 
his study experienced a greater level of fatigue. Although 
lack of information about fatigue handling systems could 
have impacted on it, the effects of physiological altera-
tions which occur with age were also influential.

Fatigue is a symptom of anemia (16), but the present 
study did not show any correlation between hemoglobin 
laboratory values and fatigue. Also, Bonner (6), Karakan 
(14) and Letchmi (3) did not report any association between 
higher levels of fatigue and anemia. Apparently, there is a 
complex association between fatigue, anemia and symp-
tom presentation, which requires further clarification (17).

The sampling frame was one of the limitations in our 
study. The cross-sectional plan used restricted the ability 
to generalize findings and to detect associations between 
fatigue levels and situational factors.

Conclusion: people with chronic kidney disease experi-
ence high levels of fatigue regardless of their age, gen-
der, state of health and duration of hemodialysis. The 
experienced fatigue in reduced activity, physical fatigue 
and general fatigue aspects was more of other aspects 
in these patients. Understanding the level of fatigue in 
these patients and its effects on their daily living would 
help to qualify life improvements modifications.
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