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Abstract 
Background: Multidimensional fatigue syndrome (MFS) is referred to 

as extreme inability accompanied by decline in physical functional 

capacity and impairment of intellectual function, such as loss of 

concentration. Elderly people are more prone to MFS comparing to 

other age groups. It is expected that adequacy of dialysis affect the 

process of MFS among patients under dialysis. The purpose of the 

study is to assess MFS and its association to adequacy of dialysis 

among dialysis patients. 

Methods: This cross-sectional study is conducted on patients under 

dialysis aged 50 years and above. Convenience sampling was used to 

collect the data. The main instrument of the study was 

Multidimensional Fatigue Symptom Inventory- Short Form (MFSI-SF). 

To assess subjects’ mental status Mini Mental Status Exam (MMSE) 

was applied. Subjects with MMSE greater than 18 were included in the 

study. 

Results: The participants’ range of age were 50 to 81 and the mean 

age of them were 62 years old. According to the findings of this study, 

of 43 eligible participants, 33 patients (76.7%) were suffering from 

different level of MFS. Moreover, adequacy of dialysis among dialysis 

patients were favorably high in 10 patients (23.2%), moderate in 24 

patients (55.8%) and low in 9 patients (21%). Multiple regression 

showed that MFS (P=0.01) and anemia (P=0.04) were significantly 

associated with adequacy of hemodialysis among elderly patients.  

Conclusions: This study is in line with hypothesis of the study that 

adequacy of hemodialysis reduces MFS among elderly patients under 

hemodialysis. It is highly recommended that adequacy of hemodialysis 

and Hb level should be under close monitoring to overcome MFS 

among senior citizens under hemodialysis treatment. 
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Introduction 

The number of patients on hemodialysis dialysis is 

increasing in many countries.1-3 Previous studies have 

concluded that ESRD seems to be more prevalent at higher 

ages.2 Fatigue is one of the most frequent complaints of 

dialysis patients and is associated with impaired health-related 

quality of life.4 ESRD patients undergoing chronic 

hemodialysis suffer from numerous complications including 

fatigue.5-7 The prevalence of fatigue ranges from 60% to as 

high as 97% in patients on long-term renal replacement 

therapy.4-7 Previous researches suggest that fatigue is a 

multidimensional phenomenon, composed of physical, 

psychological, and possibly other aspects.7-8 Multidimensional 

Fatigue Syndrome (MFS) is referred to as extreme inability 

accompanied by decline in physical functional capacity and 

impairment of intellectual function, such as loss of 

concentration.7-9 Contrary to the normal physiological 

tiredness, it is not relieved by sufficient sleep or rest.10 Fatigue 

is perceived as a potentially treatable symptom requiring 

adequate diagnosis and interventions.10,12 Multidimensional 

Fatigue Syndrome was first introduced to assess fatigue in 

patients’ with cancer or under chemotherapy.10 Few studies 

have investigated Multidimensional Fatigue Syndrome among 

End Stage Renal Disease (ESRD) patients. While these 

findings are important, they do little to expand our knowledge 

regarding the Multidimensional Fatigue Syndrome among 

elderly patients on hemodialysis.13-14 Moreover, elderly patients 

under treatment of hemodialysis are generally neglected in 

previous related studies. It is recommended to evaluate whether 

dialysis is removing enough urea. The dialysis clinic should 

periodically (normally once a month) test a patient’s blood to 

measure dialysis adequacy.2;12 The most reliable method to 

assess dialysis adequacy is to measure Kt/V as an index for 

dialysis adequacy. In medicine, Kt/V is a number used to 

quantify hemodialysis, where K is dialyzer clearance of urea, 

t is the dialysis time and V is the volume of distribution of urea, 

approximately equal to patient's total body water.15  

Since, adequacy of dialysis can promote quality of life 

among patient with ESRD under dialysis,13 it is imperative to 

explore its determinants such as Multidimensional Fatigue 

Syndrome. The purpose of this study was to investigate the 

association of adequacy of hemodialysis and multidimensional 

fatigue syndrome among near old ESRD patients under 

hemodialysis treatment.   

Materials and Methods  

This cross-sectional study was conducted in referral 

dialysis center covering urban and rural area with population of 

some 140000, people. More than 70 patients were under 

treatment of hemodialysis at the time of the study. Subjects of 

this study were 48 patients 50 years old and above. Other 

inclusion criteria were being under hemodialysis during last 12 

months. Of all 48 eligible subjects, one patient declined to 

participate the research process and four subjects excluded 

from the study because of low Mini-Mental Status Examination 

(MMSE) score (below 18). The remaining 43 subjects were 

under continuous hemodialysis three sessions a week, each 

lasting 3-4 hours.  

http://ijhs.shmu.ac.ir/index.php/ijhs/article/view/20
http://en.wikipedia.org/wiki/Hemodialysis
http://en.wikipedia.org/wiki/Urea
http://en.wikipedia.org/wiki/Body_water
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In this study all patients were treated by bicarbonate 

hemodialysate with conventional biocompatible membrane. 

The calcium content of dialysate varied between 1.5 and 1.75 

mmol / L. The dialysis process was the same in terms of 

dialysate content and temperature, daytime and standard vessel 

access. 

A questionnaire containing information regarding 

demographics, hemodialysis treatment dose, and other 

comorbid conditions was applied. In addition, the 

Multidimensional Fatigue Symptom Inventory- Short Form 

(MFSI-SF) was applied to assess subjects’ fatigue. The 

Multidimensional Fatigue Symptom Inventory- Short Form is a 

30-item of the MFSI that yield scores for the empirically 

derived subscales.18 Preliminary research suggests that it has 

acceptable psychometric properties and may be used as a 

substitute for the MFSI when time constraints and scale length 

are of concern.7-8;14 In fact, the Multidimensional Fatigue 

Symptom Inventory- Short Form (MFSI-SF) is a self-report 

instrument designed to measure fatigue. It covers the 

dimensions of general, physical, mental, emotional fatigue and 

vigor.7 Each dimension of fatigue is assessed by 6 questions, 

separately. For total scoring of fatigue, the scores of all 

subscales including general, physical, mental, emotional 

fatigue and vigor are added. Scoring the items in subscale of 

vigor is inversed. The range of scores in MFSI-SF is between 0 

and 120. Scores of 0 to 30 indicate no multidimensional fatigue 

syndrome. Subjects’ scores of 31 to 60, 61 to 90 and 91 to 120 

show low, moderate and high MFS, respectively.7-8  

In order to assess validity and reliability of the scale, 2 

bilingual faculty members and one native English speaker who 

was completely unaware of the test and its purpose, conducted 

the forward- backward translation process. Ten faculty 

members assessed the translated version of the scale. They 

approved face and content validity of the translated version of 

the scale, after some minor modifications.  

The National Kidney Foundation recommend that adult 

hemodialysis patients receive a minimum dialysis dose by 

single-pooled Kt/V (spKt/V) of 1.2 or greater15. In medicine, 

Kt/V is an equation used to assess the quantity of hemodialysis 

and treatment adequacy, where K is dialyzer clearance of urea, 

t is the dialysis time and V is the volume of urea. In the context 

of hemodialysis, Kt/V is dependent on the pre- and post-

dialysis BUN concentration. The US National Kidney 

Foundation Kt/V target is ≥1.3.16 

Hemoglobin (Hb) is the main parameter to assess anemia. 
17-18 In fact, anemia is a deficiency of oxygen-carrying red 

blood cells, measured in unit volume concentrations of Hb.17 A 

recent study (2014) defines anemia as an Hb level <12 g/dL for 

women and <13 g/dL for men. This figure for hemodialysis 

patient is lowered to 10 mg/dl. Moreover, anemia may be 

associated with the aging process, as its prevalence increases 

with age.19  

All data were entered into a database and were verified by a 

second independent person. Statistical analysis was performed 

using SPSS version 19. Descriptive statistics was applied to 

calculate Mean (M) and Standard Deviation (SD) of interval 

variables. In addition, univariate analysis (Chi-Square) was 

applied for correlated variables of Multidimensional Fatigue 

Syndrome. Multiple logistic regression analysis was used to 

calculate Kt/V and Hb. adjusted odds ratios for all variables. 

Variables with P<0.05 were chosen to be entered into the final 

model. 

Results 

The participants’ range of age was 50 to 81 and the mean 

age of them were 62 years old. The number of male and female 

subjects of the study were 25 (58%) and 18 (42%), 

respectively. The length of hemodialysis treatment ranged from 

1to 22 years. The mean (M) and standard deviation (SD) of 

interval variables of the study including five subscales of MFS 

score among subjects of the study are summarized in Table 1.  

Table 2 presents Chi-Square results for correlated variables 

of multidimensional fatigue syndrome. The results of the study 

regarding adequacy of hemodialysis, indicated 21 percent of 

the subjects (n=9) were suffering from very low adequacy of 

hemodialysis (Kt/V≤1.2), 56 percent (n=24) subjects had 

normal adequacy of hemodialysis (Kt/V>1.2-1.6) and the 

remaining 23% (n=10) of the subjects had high adequacy of 

hemodialysis (Kt/V≤1.7). Chi-Square results showed that there 

was a significant relationship between participants’ adequacy 

of hemodialysis and MFS score (P>0.001) of all 43 participants 

of the study, 19 patients (44%) had hemoglobin lower that 10 

mg/dL and were under treatment of Erythropoietin at the time 

of study.0. Moreover, the results indicatd a significant 

relationship between subjects’ level of hemoglobin and MFS 

score (P=0.04). 

The results of multiple logistic regressions are shown in 

Table 3. According to Table 3, after controlling for covariates, 

lower Hb levels and low adequacy of hemodialysis were 

significantly associated with MFS. Based on, multiple logistic 

regressions showed that one unit decrease in Kt/V would 

increase the risk of fatigue by 1.85 times (95% CI 1.73, 1.96). 

Moreover, any one unit decrease in Hb would increase the 

fatigue by 1.65 times (95% CI 1.48, 1.85). 

Table 1. Mean and standard deviation of the participants’ 

characteristics  

 Range Mean SD 

Age (year) 50 to 81 62.3 4 

Length of Dialysis (year) 1-22 7.6 2 

Level of Hb (mg/dL) 6-12.3 9.5 2 

Kt/ V 0.7- 1.8 1.1 0.6 

Calcium 6.2- 10.3 8.3 1.6 

MFS    

 General 4-25 21 4 

 Physical 5-28 22 5 

 Mental 5-26 18 3 

 Emotional 6-24 22 5 

 Vigor 5-23 23 6 

 Total 25-126 106 4.6 

http://en.wikipedia.org/wiki/Urea
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Table 2. Chi-Square analysis results for determinants of MFS  

Outcome Variables 
N (%) 

MFS  

No (%) Low (%) Moderate (%) High (%) P.V 

Age 
50-60 18 (41) 3 (14) 5 (28) 6 (34) 4 (22) 0.31 
61-70 15 (35) 4 (27) 3 (20) 3 (20) 5 (33) 

 
>71 10 (23) 3 (30) 2 (20) 2 (20) 3 (30) 

Gender 
Male 25 (58) 5 (20) 4 (16) 8 (32) 7 (28) 0.13 
Female 18 (42) 3 (17) 4 (22) 6 (33) 5 (28)  

Length of Dialysis 
< 2 years 12 (28) 2 (17) 4 (34) 3 (25) 3 (25) 0.09 
2 -10 years 20 (47) 6 (30) 4 (20) 5 (25) 5 (25) 

 
≥ 10 years 11 (26) 3 (27) 2 (18) 3 (27) 3 (27) 

Level of Education 
Illiterate 14 (33) 3 (21) 4 (27) 4 (27) 3 (21) 0.21 
Primary 22 (51) 5 (23) 7 (32) 6 (27) 4 (18) 

 
High School 7 (16) 3 (43) 2 (29) 1 (14) 1 (14) 

Level of Hb (mg/dL) 
<Below 10 19 (44) 3 (16) 3 (16) 7 (37) 6 (32) 0.04* 
≥10 24 (56) 8 (33) 9 (37) 5 (21) 2 (8)  

Diabetes Yes 26 (60) 6 (23) 6 (23) 7 (27) 7 (27)  
No 17 (40) 5 (29) 4 (24) 3 (18) 5 (29)  

Hypertension 
Yes 22 (51) 7 (32) 5 (23) 6 (27) 4 (18)  
No 21 (49) 4 (19) 6 (29) 6 (29 ) 5 (24)  

Kt/ V 
Low 9 (21) 1 (11) 2 (22) 2 (22) 4 (45) 0.00* 
Normal 24 (56) 8 (34) 7 (29) 5 (21) 4 (26) 

 
High 10 (33) 5 (50) 2 (20) 2 (20) 1 (10) 

Calcium 
Low 27 (63) 8 (30) 6 (22) 7 (26) 6 (22) 0.17 
Normal 16 (37) 5 (31) 4 (25) 4 (25) 3 (19)  

*P<0.05 

Table 3. The results of the multiple logistic regression analysis 
of the possible determinants 

 
Odd’s ratio 

95% CI 
P.V 

Lower Upper 

Kt/V 1.85 1.73 1.96 0.00 
Anemia 1.65 1.48 1.85 0.04 

     

Discussion 

This is one of the first studies from Iran, presenting the 

prevalence of MFS. The outstanding finding of the study was 

the impact of adequacy of hemodialysis on MFS. To our 

knowledge this study is the first study to explore the 

relationship between hemodialysis and MFS. Findings of the 

study are in accordance with Lobbedez (2008) study which 

concluded that fatigue score were high in elderly dialysis 

compared with nondialysis patients. In addition, this study 

found that anemia was common among participants of the 

study. The reason behind the correlation of MFS with anemia 

among patients with chronic kidney disease (CKD) is evident. 17,21 

Anemia results from insufficient production of erythropoietin 

by the kidneys and is a common complication of chronic 

kidney disease.14,21 Anemia is most pronounced in patients with 

ESRD requiring dialysis, and has been reported to be 

associated with a variety of symptoms including fatigue, 

muscle weakness, impaired physical functioning, shortness of 

breath and depression.4-5,14,21 Moreover, the use of 

Erythropoietin Stimulating Agents (ESA) to correct anemia in 

dialysis patients has been shown to improve health related 

quality of life, fatigue, exercise tolerance and work capacity.8,13,18,21 

The routine protocol for anemia management in Iran includes 

recombinant α-erythropoietin and iron source for intravascular 

iron.3 In fact, fatigue is a determinant element of quality of life. 

Erythropoiesis-stimulating agent therapy in patients with renal 

insufficiency and cancer revealed a consistently positive 

relationship between health’s related quality of life and 

hematocrit levels, with the strongest effect on the 

energy/fatigue domains.18 These findings were confirmed by a 

meta-analysis of the impact of epoetin alfa in patients with 

chronic kidney disease.22 

The finding of this study is accordance with previous 

studies which concluded that dialysis patients who received 

Erythropoiesis-stimulating agents to a target hemoglobin of 

10g/dL had significantly lower fatigue levels after the target 

hemoglobin was reached.14,18,22 In addition, Canadian 

Erythropoietin Study Group found that patients treated with 

ESA also had a significant decrease in fatigue from baseline to 

2 month follow-up.21 A large longitudinal study found that 

patients who received EPO to achieve a normal hemoglobin 

level (13.0-15.0 g/dL) had significantly better vitality scores as 

measured by the SF-36.11,23 There were some drawback for this 

study. The main limitation of the study was limited number of 

patients in the age range of participants 50 years old and above. 

Moreover, participants of the study were not selected 

randomly. Future studies are suggested to work on a large, 

randomly selected sample of elderly patients. In this study, 

researchers had access to limited number of elderly patients 

under treatment of hemodialysis.  

Acknowledgement 

We hereby acknowledge the sincere contribution of the 

Deputy for Research in Shahroud University of Medical 

Sciences for financial support of this work and all dear 

colleagues, without the participation of whom this study would 

not be conducted. Moreover, authors acknowledge full 

cooperation of all patients and nurses in dialysis ward to 

accomplish the research. 

Conflict of Interest 

There was no conflict of interest to be declared by the 

authors. 

References 

1. NR O'Connor, Dougherty M, Harris PS, Casarett DJ. Survival after dialysis 

discontinuation and hospice enrollment for ESRD. Clinical Journal of the 
American Society of Nephrology 2013;8:2117-22.doi: 10.2215/cjn.04110413 

http://cjasn.asnjournals.org/content/8/12/2117


Dadgari et al 

International Journal of Health Studies 2015;1(2)       |        8 

2. Mei Z, Wen H, Ying Y. The causes and related factors of hospitalization in 

elderly patients with maintenance hemodialysis. Chinese Journal of Health 
Care and Medicine 2013;2:010. 

3. Mahdavi-Mazdeh M, Zamyadi M, Nafar M. Assessment of management and 

treatment responses in haemodialysis patients from Tehran province, Iran. 

Nephrology Dialysis Transplantation 2008;23:288-93. doi: 
10.1093/ndt/gfm580 

4. Jhamb M, Weisbord SD, Steel JL, Unruh M. Fatigue in patients receiving 

maintenance dialysis: a review of definitions, measures, and contributing 

factors. American Journal of Kidney Diseases 2008;52:353-65. doi: 
10.1053/j.ajkd.2008.05.005 

5. Jhamb M, Liang K, Yabes J, Steel JL, Dew MA, Shah N, et al. Prevalence and 

correlates of fatigue in chronic kidney disease and end-stage renal disease: are 

sleep disorders a key to understanding fatigue. Am J Nephrol 2013;38:489-95. 
doi: 10.1159/000356939 

6. Fukuda K, Straus SE, Hickie I, Sharpe MC, Dobbins JG, Komaroff A. The 

chronic fatigue syndrome: a comprehensive approach to its definition and 

study. Ann Intern Med 1994;121:953-9. doi: 10.7326/0003-4819-121-12-
199412150-00009 

7. Smets EM, Garssen B, Bonke B, De Haes JC. The multidimensional fatigue 

inventory (MFI) psychometric qualities of an instrument to assess fatigue. J 
Psychosom Res 1995;39:315-25. doi: 10.1016/0022-3999(94)00125-O 

8. Lobbedez T, Desbordes E, Joly F, Ficheux M, Henri P, Ryckelynck JP. Fatigue 

in elderly patients on dialysis (La fatigue des sujetsgs traits par epuration extrar 
nale). Nephrologie & Therapeutique 2008;4:584-9. 

9. Stein KD, Jacobsen PB, Blanchard CM, Thors C. Further validation of the 

multidimensional fatigue symptom inventory-short form. J Pain and Symptom 
Manage 2004;27:14-23. doi: 10.1016/j.jpainsymman.2003.06.003 

10. Munch TN, Strmgren AS, Pedersen L, Petersen MA, Hoermann L, Groenvold 

M. Multidimensional measurement of fatigue in advanced cancer patients in 

palliative care: an application of the multidimensional fatigue inventory. J Pain 
Symptom Manage 2006;31:533-41. doi: 10.1016/j.jpainsymman.2005.11.012 

11. Horigan AE, Schneider SM, Docherty S, Barroso J. The experience and self-

management of fatigue in patients on hemodialysis. Nephrol Nurs J 
2013;40:113-22. 

12. National Institute of Diabetes Digestive. Hemodialysis Dose and adequacy. 

National Institute of Diabetes and Digestive and Kidney Diseases, National 
Institutes of Health;2001.  

13. Finkelstein FO, Story K, Firanek C, Mendelssohn D, Barre P, Takano T, et al. 

Health-related quality of life and hemoglobin levels in chronic kidney disease 
patients. Clin J Am Soc Nephrol 2009;4:33-8. doi: 10.2215/CJN.00630208 

14. Horigan AE. Fatigue in hemodialysis patients: a review of current knowledge. 

J Pain and Symptom Manage 2012;44:715-24. doi: 
10.1016/j.jpainsymman.2011.10.015 

15. National K, Urologic diseases information clearinghouse (US). The kidney 

diseases dictionary. National Kidney and Urologic Diseases Information 
Clearinghouse pub;1999. 

16. Kimata N, Karaboyas A, Bieber BA, Pisoni RL, Morgenstern H, Gillespie 

BW, et al. Gender, low Kt/V, and mortality in Japanese hemodialysis patients: 

Opportunities for improvement through modifiable practices. Hemodial Int 
2014;18:596-606. doi: 10.1111/hdi.12142 

17. Breault R. Should erythropoiesis-stimulating agents be used in predialysis 
patients? Can J Hosp Pharm 2011;64:149-50. doi: 10.4212/cjhp.v64i2.1000 

18. Ribeiro S, Costa Es, Belo Ls, Reis F, Santos-Silva A. RhEPO for the 

treatment of erythropoietin resistant anemia in hemodialysis patients-risks and 
benefits. INTECH Open Access pub;2013. doi: 10.5772/52061. 

19. Zilinski J, Zillmann R, Becker I, Benzing T, Schulz RJ, Roehrig G. 

Prevalence of anemia among elderly inpatients and its association with 

multidimensional loss of function. Annals of Hematology 2014;93:1645-54. 
doi: 10.1007/s00277-014-2110-4 

20. Zhang Y, Thamer M, Kaufman J, Cotter D, Hernn MA. Comparative 

effectiveness of two anemia management strategies for complex elderly 

dialysis patients. Medical Care 2014;52:S132-9. doi: 10.1097/MLR. 
0b013e3182a53ca8 

21. Johansen KL, Finkelstein FO, Revicki DA, Evans C, Wan S, Gitlin M, et al. 

Systematic review of the impact of erythropoiesis-stimulating agents on fatigue 

in dialysis patients. Nephrology Dialysis Transplantation 2012;27:2418-25. 
doi: 10.1093/ndt/gfr697 

22. Minton O, Stone P. How common is fatigue in disease-free breast cancer 

survivors? A systematic review of the literature. Breast Cancer Res Treat 
2008;112:5-13. doi: 10.1007/s10549-007-9831-1 

23. Johansen KL, Finkelstein FO, Revicki DA, Gitlin M, Evans C, Mayne TJ. 

Systematic review and meta-analysis of exercise tolerance and physical 

functioning in dialysis patients treated with erythropoiesis-stimulating agents. 
Am J Kidney Dis 2010;55:535-48. doi: 10.1053/j.ajkd.2009.12.018

http://ndt.oxfordjournals.org/content/23/1/288
http://ndt.oxfordjournals.org/content/23/1/288
http://dx.doi.org/10.1053/j.ajkd.2008.05.005
http://dx.doi.org/10.1053/j.ajkd.2008.05.005
http://www.karger.com/Article/FullText/356939
http://annals.org/article.aspx?articleid=708271
http://annals.org/article.aspx?articleid=708271
http://dx.doi.org/10.1016/0022-3999(94)00125-O
http://dx.doi.org/10.1016/j.jpainsymman.2003.06.003
http://dx.doi.org/10.1016/j.jpainsymman.2005.11.012
http://cjasn.asnjournals.org/content/4/1/33
http://dx.doi.org/10.1016/j.jpainsymman.2011.10.015
http://dx.doi.org/10.1016/j.jpainsymman.2011.10.015
http://onlinelibrary.wiley.com/doi/10.1111/hdi.12142/abstract
http://dx.doi.org/10.4212/cjhp.v64i2.1000
http://link.springer.com/article/10.1007%2Fs00277-014-2110-4
http://ovidsp.tx.ovid.com/sp-3.19.0a/ovidweb.cgi?QS2=
http://ovidsp.tx.ovid.com/sp-3.19.0a/ovidweb.cgi?QS2=
http://ndt.oxfordjournals.org/content/27/6/2418
http://link.springer.com/article/10.1007%2Fs10549-007-9831-1
http://dx.doi.org/10.1053/j.ajkd.2009.12.018

