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Abstract 

Background: Diabetes mellitus refers to a group of common metabolic disorders that 

share phenotype of hyperglycemia. Fatigue is one of complains of diabetic patients. Due 

to lack of available documents in the prevalence of fatigue in Iran, we decided to study 

prevalence of this problem in our diabetic patients and compare with normal population.  

Material and Methods: This is a cross-sectional study that was done in Shiraz city (in 

south of Iran).Sample included 400 patients diagnosed with diabetes referred to Nader-

kazemi diabetes health center and 400 healthy controls among patient’s attendance and 

health center staff, were matched in age and gender with patient group. Data was col-

lected by using Iowa Fatigue Scale (IFS) questionnaire. This questionnaire consisted of 

2 parts. Second part included 11 questions that evaluated level of fatigue. Its validity and 

reliability was confirmed. Data was analyzed by SPSS 15 by chi-square test and p< 0.05 

was considered as significant level. 

Results: 223 (55.75%) patients reported fatigue and 96 (24%) had sever fatigue. Also in 

control group 94 (23.5%) persons had fatigue and 23 (5.75%) had sever fatigue and 

difference between two groups was statistically significant. Some demographic factors 
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such as age, duration of disease and education had a significant linear relationship with 

fatigue.  

Conclusion: Considering the severity of fatigue among diabetic patients and its relation 

with older age, higher educational level and duration of disease further recommended 

interventions specially in this group of patients with serious matters such as the use of 

better therapies, social work and rehabilitation, providing more facilities for assistance 

and treatment, mental health and … comes to action. 
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1. Introduction  

Diabetes mellitus (DM) refers to a 

group of common metabolic disorders 

that share the phenotype of hypergly-

cemia. The metabolic dysregulation 

associated with DM causes secondary 

pathophysiologic changes in multiple 

organ systems that impose a tremen-

dous burden on the individual with di-

abetes and on the health care system. 

With an increasing incidence world-

wide, DM will be a leading cause of 

morbidity and mortality for the fore-

seeable future.(1) Two main classifica-

tions of diabetes mellitus exist, idio-

pathic and secondary. Idiopathic diabe-

tes is divided into two main types; in-

sulin dependent diabetes mellitus, 

IDDM (Type 1) and Non-insulin-

dependent diabetes mellitus, NIDDM 

(Type 2).(2) 

Prevalence of type 2 DM is raising 

much more rapidly because of increas-

ing obesity and reduced activity levels 

as countries become more industrial-

ized.(1) Diabetes affects more than 190 

million individuals in the world. It is 

forecasted that more than 330 million 

individuals suffer from DM in 2025.(3)  

In Iran, in 2006 more than four million 

individuals suffered from diabetes and 

every 15 years this statics become 

twice. Diabetes is 9
th

 reason of mortal-

ity in Iran.(4) Prevalence of type 2 dia-

betes in Iran is 24% in population with 

more than 40 years old.(5) 

Diabetes has both acute and chronic 

complications. Acute complications are 

hypoglycemia, Diabetes Keto Acidosis 

(DKA) and hyperglycemic hyperosmo-

lar state (HHS).(6) Chronic complica-

tions contain nephropathy, retinopathy, 

neuropathy, coronary artery disease, 

hypertension, peripheral neuropathy 

and cerebro vascular disease.(6)  

One of the diabetes symptom that we 

can considered as complication is fa-

tigue. The people with diabetes report 

it twice as often as non diabetics.(7) 

Fatigue (also called exhaustion and 

lethargy) is a state of awareness de-

scribing a range of afflictions, usually 

associated with physical and/or mental 

weakness, though varying from a gen-

eral state of lethargy to a specific 

work-induced burning sensation within 

one's muscles. Physical fatigue is the 

inability to continue functioning at the 

level of one's normal abilities.(8-10) It 

is widespread in everyday life, but 

usually becomes particularly notice-

able during heavy exercise. Mental fa-

tigue, on the other hand, rather mani-

fests in somnolence (sleepiness). 

Statics about prevalence of fatigue are 

different from 7 % to 45%.(7) 

In diabetic patients, there is fatigue due 

to some physiologic process. It can be 

a symptom of hyperglycemia or hypo-

glycemia. Also fatigue can be one of 

the problem of chronic complications 

and long course of treatment.(7) Pe-

ripheral neuropathy influences hands 

and feet more. Foot pain has a direct 

relation with general weakness, physi-

cal fatigue and decreasing in 

activity.(11) Most type 2 diabetic pa-

tients have overweight (12) and it is in 

relation with more fatigue.(13) Dia-

betic patients suffer from depression 

http://en.wiktionary.org/wiki/lethargy
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and fatigue is in relation with depres-

sion.(14) Medicines are used in diabe-

tes treatment have many side effects. 

Metformin is an oral diabetes drug that 

is commonly prescribed early in the 

course of diabetes. Weakness and 

myalgia was reported as its side ef-

fects. Sulfonylureas such as glyburide 

have side effects like arthralgia and 

myalgia also fatigue and muscle weak-

ness are two side effects of insulin.(15) 

So these side effects can cause fatigue 

too.  

Diabetes affects all aspects of diabetic 

patient’s lives: physical, psychological, 

social, and emotional (16) and it can 

cause inability to work and it is due to 

symptoms like fatigue. There is no 

cure for diabetes. Treatment includes 

medicines, diet, and exercise to control 

blood sugar and prevent symptoms. 

Considering the high prevalence and 

incidence of diabetes in Iran and in the 

world and fatigue caused by this dis-

ease and its treatment, and due to lack 

of available documents in the preva-

lence of fatigue in Iran, we decided to 

study prevalence of this problem ac-

cording to demographic factors in our 

diabetic patients and compare with 

normal population.  

2. Material and Methods  

This is a cross sectional study that was 

conducted in Shiraz city (south of Iran) 

and prevalence of fatigue in adult dia-

betic patients was compared with 

healthy population.  

Sample included 400 patients diag-

nosed with diabetes referred to Nader-

kazemi diabetes health center that is 

subordinate of Shiraz University of 

Medical Sciences and 400 healthy con-

trols among patient’s attendance and 

health center staff who were matched 

by age and gender with the patient 

group.  

Inclusion criteria were: all diabetic pa-

tients who were diagnosed by special-

ist and were above 18 years old and 

referred to Naderkazemi diabetes 

health center and agreed to cooperate 

in study. The patients who didn’t agree 

to attend in the study were excluded.  

Data was collected by using Iowa Fa-

tigue Scale (IFS) questionnaire.(17) 

The questionnaire was translated in 

Persian under supervision of one of the 

Shiraz university of Medical Sciences 

English language professor (forward 

and backward method) and we used its 

Persian version. Also questionnaire’s 

validity was confirmed by two special-

ists (Endocrinologist and social medi-

cine specialist). We used Cronbach al-

pha test for reliability (r = .84). This 

questionnaire consisted of 2 parts: first 

part included demographic information 

(age, sex, education, duration of dis-

ease, job and type of diabetes) and sec-

ond part included 11 questions that 

evaluated level of fatigue. (4 questions 

were in cognitive aspects, 2 questions 

were about physical fatigue, 3 ques-

tions about energy rate and 2 questions 

about work output). We considered 5 

age groups: 18-28 years, 29-38 years, 

39-48 years, 49-58 years and above 58 

years. For education we considered 3 

groups: under diploma, diploma and 

Higher diploma (collegiate). Also con-

sidered 4 groups for job include unem-

ployed, workman, employee and other 

jobs. Because workman people were 

few (2 persons) we merged this group 

with employee group. We considered 

housewife women and retired people 

as unemployed. Fatigue score range 

was from 11 to 55.11 score indicated 

the minimum fatigue rate and 55 was 

maximum rate. We considered score 

up from 30 as existence of fatigue. We 

divided severity of fatigue in two 

groups: score from 30 till 39 as fatigue 

and score from 40 till 55 as severe fa-

tigue.  

Data were analyzed by SPSS 15 by 

chi-square test and P < 0.05 was con-

sidered as significant level. 

3. Results 

In this study 115 (28.75 %) of cases 

and controls was male and 285 (71.25 

%) was female. Mean age of cases was 
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51.39 ± 12.8. Minimum age was 18 

year old and maximum was 83. Fre-

quency and percent of cases and con-

trols at age groups, sex, educational 

levels, job groups, type of disease, and 

duration of the disease are shown in 

Table 1. Most cases and controls were 

in age group of 49-58 year old. In edu-

cational levels it shows most percent of 

cases and controls were in under di-

ploma group. Most cases and controls 

were in unemployed group. Mean Du-

ration of the disease was 11.81 ± 7.23 

(minimum 1 year and maximum 35 

years).  

In this study 319 (79.8 %) cases had 

fatigue and sever fatigue. 223 cases 

had fatigue and 96 had sever fatigue. 

As Table 2 shows between age and fa-

tigue and sever fatigue was an mean-

ingful relation (P = 0). The rate of 

sever fatigue significantly increases 

with rising of age.  

There was a statistical meaningful rela-

tion between Educational level and fa-

tigue and sever fatigue (P = 0.015). 

Table 2 shows fatigue and sever fa-

tigue increase with increasing in edu-

cational level. There was not any 

meaningful relation between gender 

and prevalence of fatigue or sever fa-

tigue. (P =0.475) 

We didn’t find any statistical meaning-

ful relation between job and prevalence 

of fatigue and sever fatigue with using 

chi-square test (P = 0.092). Also there 

was not any statistical meaningful rela-

tion between type of disease and preva-

lence of fatigue and sever fatigue (P = 

0.216). 

Table 3 shows that there was a statisti-

cal meaningful relation between dura-

tion of disease and prevalence of fa-

tigue and sever fatigue (P = 0.0) and 

prevalence of sever fatigue increase 

with increasing duration of disease. 

Tables 2 shows comparison between 

prevalence of fatigue and sever fatigue 

in both case and control groups. 

Comparison between prevalence of 

fatigue and sever fatigue in both case 

and control groups according to age 

groups, gender, job groups and educa-

tional levels are shown in Table 2. 

4. Discussion 

Excessive fatigue has always an under-

lying physical or psychological cause. 

Diabetes obviously can be one of the 

causes of fatigue. Fatigue prevents pa-

tients to enjoying their life and as a 

result causes lower quality of life. The 

patients with fatigue are unable to 

carry out their responsibilities. 

In this study we compared prevalence 

of fatigue in diabetic patients with 

healthy population. We found that 

79.75% of patients and 29.9 % of con-

trol group had fatigue. In one study 

had been showed that prevalence of 

fatigue differs in healthy population 

from 7 % to 45 %.(7) According to this 

data, prevalence of fatigue is high in 

our healthy population and maybe the 

reason is high prevalence of depression 

among our population. Neuropsychiat-

ric disorders are second reason of bur-

den of disease in Iran.(18) We should 

keep this in our mind and do more re-

searches for finding its causes. 

Drivsholm et al in 2005 showed there 

was fatigue in 61% of diabetic patients 

in the time of diagnosing their 

disease.(19) But we didn’t find any 

study that had been compared preva-

lence of fatigue in diabetic patient and 

healthy population. 

Diabetic patients face with many prob-

lems including changing of diet, per-

manent dependency to medications, 

short or long time complications and 

also the costs of these. It seems that 

these problems cause physical and 

psychological fatigue. 

In this study, most of patients were 

female. It seems that men referred to 

this center less than female because of 

not having enough time and also most 

of females were housewife and be-

cause we considered them as unem-

ployed people and this justifies why in 

this study most people were in unem-

ployed group. 
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Results showed that most patients were 

in under diploma educational group 

and maybe the reason is that patients 

with low educational level referred to 

private centers less than patients with 

high educational level and Naderka-

zemi diabetes health center is subordi-

nate of Shiraz University of Medical 

Sciences and most low economical 

people refer there and obviously most 

of them are unemployed and it is lo-

cated in a poor region of south of Shi-

raz city. 

Diabetes is one of the metabolic disor-

ders in old age people and in this study 

most patients were in range of 49-58 

years old. 

As we expecting, most patients had 

type 2 diabetes mellitus. 

We found that there was a meaningful 

relation between severity of fatigue 

and age and fatigue increases with in-

creasing age. Monjamed and her col-

leagues in a study about quality of life 

of diabetic patients concluded that 

older people had lower score in quality 

of life.(20) It seems that physical prob-

lems and diabetes complications are 

more in old age and they can’t work so 

they become effete and fatigue. Also 

most   cases in this study were female 

and because of menopausal complica-

tions in older age and high prevalence 

of depression that is first reason of 

burden of disease in this sex, severity 

of fatigue was higher in this group. 

Also we found that severity of fatigue 

increases with duration of disease. In 

one study in Semnan (a city in middle 

part of Iran) there was a meaningful 

relation between severity of depression 

and duration of diabetes, as 33% of 

patients who suffered from diabetes for 

more than 16 years, had severe depres-

sion.(21) Neuropsychiatric disorders 

are second reason of burden of disease 

in Iran (18) and according to a study, 

depression is an important psychiatric 

complication of diabetics and is more 

frequent among females in Iran.(22) 

It seems that increasing the duration of 

the disease causes some complications 

like hopefulness and depression, that 

all of these cause physical and psycho-

logical fatigue. 

Results showed that severity of fatigue 

increases with high educational levels. 

We can justify that because patients 

with high educational levels have jobs 

that are with more stress and responsi-

bility and this causes fatigue. 

In this study there wasn’t any relation 

between gender and prevalence of fa-

tigue. Also Warren et al showed that 

there wasn’t any relation between gen-

der and diabetes symptoms (like Fa-

tigue).(23) 

We didn’t find any relation between 

job and type of diabetes with preva-

lence of fatigue.  

5. Conclusion  

Considering the severity of fatigue 

among diabetic patients with older age, 

higher educational level and duration 

of disease further recommended inter-

ventions specially in this group of pa-

tients with serious matters such as the 

use of better therapies, social work and 

rehabilitation, providing more facilities 

for assistance and treatment, mental 

health and … comes to action. 

5.1 Study Limitations and Offers 

Our study limitations were: this study 

was done among low economical indi-

viduals of our society, and we didn’t 

consider Blood sugar of the patients 

and its relation with fatigue. We offer 

more researches in future that consider 

patient’s blood sugar and use more 

sample size. Also samples of future 

studies could include patients who re-

fer to both private and non private 

health centers. Although we didn’t 

consider relation of diabetes complica-

tions with fatigue such as renal, oph-

thalmic and neurologic complications, 

we offer more study in this area. As we 

found that with rising age, fatigue be-

comes more, so we should keep this in 

our mind for establishing centers that 
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support old age diabetic patients and be 

specific for them. 
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TABLE 1. Frequency and Percent of Cases and Controls at Age Groups, Sex, Educa-

tional Levels, Job Groups, Type of Disease and Duration of the Disease 

Group Number(Percent)  of cases Number(Percent) of controls 

Age        

18-28 year old 

29-38 year old 

39-48 year old 

49-58 year old 

Above 58 year 

old 

 

34 (8.5%) 

22 (5.5%) 

86 (21.5%) 

141 (35.3%) 

117 (29.2%) 

 

34 (8.5%) 

22 (5.5%) 

86 (21.5%) 

141 (35.3%) 

117 (29.2%) 

Sex      Male 

Female 

115 (28.75%) 

285 (71.25%) 

115 (28.75%) 

285 (71.25%) 

Education    

Under diploma 

Diploma 

Higher Di-

ploma (colle-

giate) 

 

 

271 (68%) 

84 (21%) 

45 (11%) 

 

240 (60%) 

32 (8%) 

128 (32%) 

Job 

Unemployed 

Employee 

Other jobs 

 

 

333 (83.25%) 

39 (9.75%) 

28 (7%) 

 

222 (55.5%) 

66 (16.5%) 

112 (28%) 

Type of dis-

ease 

Type 1 

Type 2 

 

66 (16.5%) 

334 (83.5%) 

 

- 

- 

Duration of 

the disease 

Under 5 years 

6-9 years 

10-14 years 

15-19 years 

Upper than 20 

years 

 

96 (24%) 

64 (16%) 

105 (26.3%) 

73 (18.2%) 

62 (15.5%) 

 

- 

- 

- 

- 

- 

Total 400 (100%) 400 (100%) 

 

TABLE 2. Comparison between Prevalence of Fatigue and Sever Fatigue in Both 

Case and Control Groups at Age, Gender, Job Groups and Educational Levels 

 group Case group Control group P-

valuFatigue  Sever Fa- Fatigue Sever Fa-



 

100 

 

Number  

(%) 

tigue Num-

ber (%) 

Number (%) tigue Num-

ber (%) 

e 

Age     18- 28 

years 

3 (100%) 0 (0%) 5 (62.5%) 3 (37.5%) 0.4 

             29-38 

years 

2 (100%) 0 (0%) 7 (100%) 0 (0%) _ 

             39-48 

years 

62 (96.9%) 2 (3.1%) 17 (65.4%) 9 (34.6%) 0.0 

             49-58 

years 

116 (86.6%) 18 (13.4%) 33 (76.7%) 10 (23.3%) 0.1 

             Upper 

than 58      years 

40 (34.5%) 76 (65.5%) 32 (97%) 1 (3%) 0.0 

      

Gender   Male 

                Fe-

male 

65 (69.1%) 

158 (70.2%) 

29 (30.9%) 

67 (29.8%) 

31 (83.8%) 

63 (78.8%) 

6 (16.2%) 

 17 (21.3%) 

0.12 

0.14 

Job   Unem-

ployed 

            Em-

ployee 

            Other 

jobs 

187 (67.8%) 

21 (80.8%) 

15 (88.2%) 

89 (32.2%) 

5 (19.2%) 

2 (11.8%) 

73 (81.1%) 

11 (91.7%) 

10 (66.7%) 

17 (18.9%) 

1 (8.3%) 

5 (33.3%) 

0.01 

0.36 

0.14 

Educational 

level 

Under diploma 

Diploma 

Higher di-

ploma(collegiate

) 

 

166 (71.9%) 

42 (70%) 

15 (53.6%) 

 

65 (28.1%) 

18 (30%) 

13 (46.4%) 

 

29 (80.6%) 

33 (82.5%) 

32 (78%) 

 

7 (19.4%) 

7 (17.5%) 

9 (22%) 

 

0.31 

0.23

8 

0.03 

Total 223 (55.75%) 96 (24%) 94 (23.5%) 23 (5.75%) 0.03 

 

TABLE 3. Prevalence of Fatigue and Sever Fatigue in Adult Diabetic Patients Re-

ferred to Naderkazemi Diabetes Health Center According to the Duration of Disease 

Duration of dis-

ease 

Fatigue Number 

(%) 

Sever fatigue 

Number (%) 

Total 

Under 5 years 35 (94.6%) 2 (5.4%) 37 (100%) 

6-9 years 44 (91.7%) 4 (8.3%) 48 (100%) 

10-14 years 87 (86.1%) 14 (13.9%) 101 (100%) 

15-19 years 43 (60.6%) 28 (39.4%) 71 (100%) 

Upper than 20 

years 

14 (22.6%) 48 (77.4%) 62 (100%) 
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