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Abstract  
Background and Objective: Beta-thalassemia major is an important health problem in Iran. A high rate of psychiatric 

disorders has been reported in patients with thalassemia in different surveys and may be one of the reasons that cause 

problems in the quality of their sleep. Although sleep quality is important for the health and quality of life (QOL) of 

these patients, a limited study in Iran on sleep quality and its relation to the mental health status of these patients has 

been conducted so far. 

Materials and Methods: A total of 101 patients with thalassemia were assessed. Data were collected via a demograph-

ic information checklist, the Pittsburgh Sleep Quality Index (PSQI), and the 28-item General Health Questionnaire 

(GHQ-28). 

Results: Participants in this study had an average age of 25.90 ± 5.63 years and 71 (70.30%) of them were women. 

Seventy-seven patients (76.2%) suffered from poor sleep quality while the mean and standard deviation (SD) of the 

patients' total general health score (31.66 ± 11.35) was good at the general health level. Among the demographic fac-

tors, there was a significant relationship between job and sleep quality. Sleep quality, subjective sleep quality, sleep 

delay, sleep duration, sleep disorders, use of sleeping pills, and daily functional disorders had a positive and significant 

relationship with general health. 

Conclusion: Thalassemia reduces the quality of sleep. There is a positive and significant association between sleep 

quality and general health, meaning that by improving sleep quality, patients have a greater chance of improving their 

general health. 
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Introduction
1
 

Thalassemia is the most common form of he-

molytic anemia and is genetically inherited from 

parents to children (1). According to a 2008 

World Health Organization (WHO) report, more 

than 40000 infants develop thalassemia each year, 

of which 25500 are injection-dependent β-

thalassemia (2). The prevalence of thalassemia in 
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different regions of Iran varies between 3 and  

100 patients per 100000 people (3). Today, with 

existing therapies and new drugs to improve iron 

overload control and treatment initiation, this dis-

ease has become a chronic disease and the life 

expectancy of these patients has increased (4-7). 

Medications have impacted other aspects of these 

patients' lives, significantly affecting the overall 

health, mental health, and quality of life (QOL) of 

these patients and their families. The chronicity of 

the disease, the tolerance to treatment, and the 

expectation of premature death lead to psychoso-
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cial problems in these patients (8). The prevalence 

of psychiatric diseases in patients with this com-

plication is high and some studies suggest that 

about 80% of patients have at least one psychiat-

ric disorder. Among them, anxiety and depression 

are very common (9-11). 

Studies conducted in Iran have shown that the 

most common mental disorders in patients with  

β-thalassemia major are depression and anxiety, 

followed by attention deficit, bipolar disorder, and 

irritability and anger, respectively (12). Sleep is 

one of the basic human needs, necessary to main-

tain energy, physical condition, and physical well-

being. It is also considered to be one of the effec-

tive factors in mental health (13). Based on stud-

ies in the general population, there is a statistically 

significant association between general health and 

sleep disorders (14). Research suggests that sleep 

disorders can impair the QOL and increase the 

risk of depression and anxiety (15). 

Previous studies have shown that sleep disor-

ders are significantly more common in patients 

with thalassemia than in healthy people (16). Im-

proving the QOL of people with thalassemia ma-

jor and developing health and social guidelines for 

adequate planning to prevent, diagnose, and treat 

problems related to different aspects of these pa-

tients' lives and improve health requires adequate 

information about different aspects of their life. 

Since no research investigating sleep quality and 

its relation to the mental health status of patients 

with thalassemia major has been conducted in 

Iran, the present study was conducted to investi-

gate this issue in Kerman, Iran. 

Materials and Methods 

The present research was a cross-sectional study 

performed on all patients with thalassemia major in 

Samen Al-Hojaj Clinic in Kerman between Febru-

ary 2020 and April 2021 by convenience sampling 

method. All participants expressed their oral con-

sent to participate in the study. The study was im-

plemented after approval by the Ethics Committee 

of Kerman University of Medical Sciences with the 

code of IR.KMU.AH.REC.1398.202. All 300 pa-

tients with records at the Samen Al-Hojaj Clinic 

who visited the clinic for a blood transfusion were 

assessed according to exclusion and inclusion crite-

ria; finally, 101 patients were included in the study 

and completed questionnaires. People with medical 

or psychiatric conditions affecting sleep quality, 

people who had ever taken sleeping pills, substance 

users, and night shift workers were excluded. The 

researcher visited the patients of the clinic daily for 

3 months and after obtaining patients' consent, 

completed the relevant questionnaires. 

Data collection instruments included the demo-

graphic information checklist, the Pittsburgh Sleep 

Quality Index (PSQI), and the 28-item General 

Health Questionnaire (GHQ-28). To assess the his-

tory of the diseases and demographic information, 

a checklist was completed. The PSQI evaluates 

sleep quality over 1 month. It consists of 19 self-

assessment questions and 5 questions to be an-

swered by bedmates or roommates. The latter ques-

tions are only used for clinical information. The 19 

questions are categorized into 7 components, which 

are given a score from 0 to 3. The PSQI compo-

nents are as follows: subjective sleep quality (C1), 

sleep latency (C2), sleep duration (C3), habitual 

sleep efficiency (C4), sleep dysfunction (C5), use 

of sleeping pills (C6), and daytime disturbances 

(C7). The sum of the scores for these 7 components 

gives an overall score ranging from 0 to 21, with 

the highest score indicating the worst sleep quality. 

A global PSQI score greater than 5 indicates high 

difficulty in at least 2 components or moderate dif-

ficulty in more than 3 components (17). The relia-

bility and validity of this questionnaire were con-

firmed by Cronbach’s α of 0.77 in Iran (18).  

The GHQ-28 is a standard tool for assessing 

mental health. The 28-question scored form co-

vers four domains: physical symptoms, anxiety, 

social dysfunction, and depression. This question-

naire is based on a Likert scale, with each answer 

given a score from 0 to 3 and the total score rang-

ing from 0 to 23. Therefore, individuals who score 

less than 23 are considered mentally healthy. Tool 

reliability was reported using the test-retest meth-

od with a Cronbach's α of 0.72 to 0.93. Its validity 

was also assessed by correlating subtest scores 

with a satisfactory range of 0.72 to 0.87 (19). 

These questionnaires were completed by the 

patients in the presence of the researcher and in 

cases where the patients were illiterate, it was 

completed by the researcher. 

After collecting the data, they were analyzed 

by SPSS software (version 22, IBM Corporation, 

Armonk, NY, USA), and a P-value less than  

0.05 was considered statistically significant. To 

describe the qualitative variables, frequency and 

percentage distribution indices were used and 

quantitative variables were described using the 

mean and standard deviation (SD). 
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Table 1. Demographic information and history of other medical diseases of study participants 
Variable   Value 

Demographic profile Gender Women 71 (70.3) 
Men 30 (29.7) 

Employment status Self-employed 88 (87.1) 
Employed 13 (12.9) 

Marital status Single 74 (73.3) 
Married 27 (26.7) 

Educational level Less than diploma 30 (29.7) 
Diploma 53 (52.5) 

Associate’s degree 5 (5.0) 
Bachelor’s degree 13 (12.8) 

Cardiac disease Heart failure 1 (1.0) 
Others 8 (7.9) 

No 92 (91.1) 
Disease history Liver 3 (3.0) 

Diabetes 7 (6.9) 
Hypertension 4 (4.0) 
Hypothyroid 10 (9.9) 

Iron overload Cardiac 1 (1.0) 
Others 0 (0) 

Hepatitis Treatment 18 (17.8) 
No 83 (82.2) 

Surgery Splenectomy 21 (20.8) 
Others 11 (10.9) 

No 69 (68.3) 
Age (year)   25.90 ± 5.63 
Duration of treatment (year)   23.19 ± 7.23 

Data are presented as number and percentage or mean ± standard deviation (SD) 

 

Independent t-tests, analysis of variance 
(ANOVA), and Pearson correlation tests were 
used to analyze the data. 

Results 

In the present study, 101 patients with  

β-thalassemia major with a mean age of  

25.90 ± 5.63 years in the age range of 18 to 41 

years were studied. The demographic characteris-

tics and medical conditions of the participants are 

presented in table 1. The mean and SD of the total 

score of patients' sleep quality (6.54 ± 2.75) was 

at the level of poor sleep quality, so that 77  

patients (76.2%) had poor sleep quality and 24 

patients (23.8%) had good and moderate sleep 

quality. Since the mean sleep quality of patients 

with thalassemia was 6.54 and this value is higher 

than the cut-off level of 5, based on a one-sample  

t-test, this difference of 1.54 units was significant 

at the level of 0.001. 

The mean and SD of the total score of the gen-

eral health of patients (31.66 ± 11.35) was at a 

good level of general health, so that 75 patients 

(74.3%) had good general health and 26 patients 

(25.7%) had poor general health (Table 2). 

Based on the data in table 3, the only demo-

graphic variable related to sleep quality in these 

patients was job; therefore, sleep quality among 

employees has been reported to be worse than that 

of the self-employed (Table 3). 

 

Table 2. Determining the quality of sleep and general health of patients 
Research variable Mean ± SD Maximum-minimum Kurtosis 

Quality of sleep 6.54 ± 2.75 2-13 -0.478 
subjective quality of sleep 2.05 ± 0.81 0-3 0.188 
Delay in falling asleep 1.14 ± 0.80 0-3 0.093 
Sleep time 0.65 ± 0.99 0-3 0.173 
Sleep efficiency 0.11 ± 0.43 0-3 3.270 
Sleep disorders 1.20 ± 0.73 0-3 -0.342 
Use of sleeping pills 0.47 ± 0.86 0-3 1.820 
Daily functional disorder 0.88 ± 1.07 0-3 -0.679 
General health 31.66 ± 11.35 12-61 -0.811 
Physical symptoms 8.09 ± 3.59 1-18 -0.596 
Anxiety 6.32 ± 5.03 0-19 -0.364 
Dysfunction 12.01 ± 3.04 0-20 2.529 
Depression 5.22 ± 5.07 0-19 -0.537 

SD: Standard deviation 
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Table 3. Relationship between sleep quality and general health with demographic variables 

Demographic characteristics Sleep quality (mean ± SD) General health (mean ± SD) 

Gender   

Women 6.26 ± 2.84 31.30 ± 11.41 

Men 7.20 ± 2.42 32.50 ± 11.35 

P-value t = -1.568, P = 0.120 t = -0.480, P = 0.633 

Marital status   

Single 6.51 ± 2.65 32.45 ± 11.88 

Married 6.62 ± 3.04 29.25 ± 9.52 

P-value t = -0.187, P = 0.852 t = 1.290, P = 0.200 

Employment status   

Self-employed 6.28 ± 2.70 31.27 ± 11.29 

Employed 8.30 ± 2.49 34.30 ± 11.83 

P-value t = -2.542, P = 0.013 t = -0.899, P = 0.371 

Age  P = 0.647, r = -0.046 P = 0.770, r = -0.029 

t: Independent t-test; r: Pearson correlation coefficient 

SD: Standard deviation 

 

Moreover, none of these variables had a signif-

icant relationship with the general health of pa-

tients. Besides, data analysis showed that the 

physical effects of the disease were not signifi-

cantly associated with sleep quality and general 

health of study participants (Table 4). 

Examining the Pearson correlation coefficient 

between sleep quality components and general 

health status showed a positive and significant 

relationship between them (P < 0.01, r = 0.557). 

There was also a positive and significant  

relationship between subjective sleep quality  

(P < 0.01, r = 0.472), delay in falling asleep  

(P < 0.01, r = 0.337), sleep duration (P < 0.05,  

r = 0.212), sleep disorders (P < 0.01, r = 0.552), 

use of sleeping pills (P < 0.01, r = 0.448), and  

daily functional disorders (P < 0.01, r = 0.606) 

and general health. 

Discussion 

The present study was conducted to investigate 
sleep quality and its relationship with mental 
health in adult patients with β-thalassemia major. 
The results of statistical analysis showed that be-
ta-thalassemia major affected the sleep quality of 
patients and reduced sleep quality. 76.2% of study 
participants had poor sleep quality. Subjective 
quality of sleep and delay in falling asleep were 
the most effective toenoomocs dovoovmi in pa-
tients' poor sleep quality. Previous studies con-
ducted on sleep quality in these patients have re-
ported similar results (16, 20). 

 
Table 4. Relationship between sleep quality and general health with the physical disease 

Physical disease Sleep quality (mean ± SD) General health (mean ± SD) 

Cardiac disease   

No 31.15 ± 11.46 6.58 ± 2.77 

Yes 36.88 ± 9.01 6.11 ± 2.66 

P-value t = -1.455, P = 0.149 t = 0.493, P = 0.623 

Other diseases   

Liver 7.01 ± 2.01 27.01 ± 10.81 

Diabetes 4.28 ± 2.49 27.57 ± 11.97 

Hypertension 6.25 ± 2.50 37.01 ± 17.01 

Hypothyroid 6.60 ± 1.71 30.40 ± 14.03 

P-value F(4.96) = 1.327, P = 0.265 F(4.96) = 0.627, P = 0.645 

Hepatitis   

Treatment 5.50 ± 2.91 30.16 ± 9.70 

No 6.77 ± 2.67 31.98 ± 11.70 

P-value t = 1.796, P = 0.075 t = 0.615, P = 0.540 

Surgery   

Splenectomy 5.90 ± 2.66 30.71 ± 11.87 

Others 6.72 ± 2.86 32.54 ± 10.51 

No 6.71 ± 2.77 31.81 ± 11.45 

P-value F(2.98) = 0.713, P = 0.493 F(2.98) = 0.111, P = 0.895 

t: Independent t-test; F: Analysis of variance (ANOVA) 
SD: Standard deviation 
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Various factors reduce the sleep quality in 

these patients, which can be divided into four 

main categories of psychological, physical, func-

tional, and laboratory variables (21). 

The high prevalence of anxiety and depression 

as well as the stress caused by chronic disease, 

treatment costs, and death expectations are among 

the psychological components involved in reduc-

ing the sleep quality in these patients (22, 23). 

One of the influential physical factors is the high-

er prevalence of adenoid hypertrophy due to lym-

phoid hyperplasia, which increases the risk of ob-

structive sleep apnea (OSA) in these patients (24). 

Moreover, thalassemia causes growth retardation 

and physical changes in people with the disease. 

The daily function of these patients is affected by 

the chronic disease as well as treatment complica-

tions, and reduced physical activity and daily 

drowsiness can cause disturbances in their sleep at 

night. One of the most important laboratory caus-

es of decreased sleep quality in patients with tha-

lassemia is hemoglobin (Hb) level problems that 

increase the prevalence of restless legs syndrome 

(RLS) in them. In general, since several factors 

are involved in reducing sleep quality, these  

patients need comprehensive monitoring and 

regular follow-up in this regard. The only demo-

graphic factor affecting patients' sleep quality was 

occupational conditions, so that self-employed 

patients reported better sleep quality than employ-

ees. Factors such as workplace stress, time con-

straints, work shift, and the pressure of interaction 

with colleagues and officials in governmental jobs 

are more than in non-governmental jobs, and the 

role of these factors in reducing sleep quality has 

been proven (25). 

The majority of participants in the present 

study (74.3%) had good general health. Some 

studies have reported 14% to 24% of general 

health disorders in patients with thalassemia (26), 

while other studies have reported the prevalence 

of these disorders above 70% (11, 27). The study 

conducted in the south of Iran showed that the 

prevalence of general health disorders in these 

patients was 50% (4). In another study conducted 

in northern Iran, general health disorders were 

obtained in 64.9% of these patients (26). Howev-

er, studies conducted in different countries and 

different parts of Iran indicate differences in the 

study results. Because few continuous and reliable 

studies have been conducted in this area, the abil-

ity to draw etiological conclusions and identify an 

association between thalassemia and other general 

health outcomes is limited (5). Differences in de-

mographic characteristics, including age, gender, 

educational level, marital status, and employment 

status, are important factors that determine the 

level of general health, self-care behavior, and life 

expectancy in patients with thalassemia (6, 7). 

The most important components affecting gen-

eral health in this study were physical symptoms, 

anxiety, dysfunction, and depression, respectively. 

Diabetes, heart failure, late puberty, and growth 

disorders are some of the complications of thalas-

semia that can affect the general appearance of a 

person. Premature fatigue due to anemia or head-

ache caused by it can reduce the general health of 

patients. Patients' high anxiety is associated with 

factors such as fear of premature death, worries 

about forming a family, frequent blood transfu-

sions, poor self-concept, and having different feel-

ings (22, 23, 28). Social dysfunction may suggest 

the effect of three factors of physical symptoms, 

anxiety symptoms, and depression on social func-

tioning. The public belief in the inability of pa-

tients with thalassemia to function properly at 

work can lead to their dysfunction. Patients' low 

self-esteem, high dependence on their families, 

and fear of rejection by others are other causes of 

this dysfunction (22). Patients' depression can be 

due to the chronic nature of the disease, long peri-

od of treatment, the expectation of premature 

death, the change in the individual's appearance, 

the feeling of deprivation, and the reaction of so-

cial institutions such as family, community, and 

school (29-31). 

The data of this research revealed that none of 

the demographic variables had a significant rela-

tionship with the general health of patients and 

this result was in line with the result of the study 

conducted by Naderi et al. (4). As already men-

tioned, different results have been found at differ-

ent times and in different places (32). In addition, 

based on the results of this study, there was no 

statistically significant association between gen-

eral health status and sleep quality in patients with 

physical complications caused by a history of 

heart disease, other diseases, hepatitis, and sur-

gery. Because these complications occurred in the 

small number of participants in this study, lack of 

a significant association was predictable. Con-

ducting a similar study in a population of patients 

with more medical complications could yield dif-

ferent results. The results of this study indicate a 
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positive and significant association between sleep 

quality and general health. This means that pa-

tients' general health is more likely to improve by 

increasing sleep quality. In addition, a positive and 

significant correlation was found between the  

subjective quality of sleep, delay in falling asleep, 

duration of sleep, sleep disorders, use of sleeping 

pills, and daily functional disorders with general 

health. This result was consistent with the research 

conducted by Shamsaei and Cheraghi (14). The 

hallmarks of good sleep are maintaining physical 

health, increasing adaptability, reducing depression 

and anxiety, and increasing focus on daily activi-

ties, all of which are components of general health. 

Thus, there is a significant and direct correlation 

between sleep quality and general health. 
Limitations: One of the limitations of our 

study was the failure to use a random sampling 
method due to the small statistical population of 
patients with thalassemia. The present cross-
sectional research was conducted in Kerman. 
Conducting longitudinal studies on patients living 
over a larger geographic area will provide more 
complete information in this regard. Besides, the 
sleep quality measure in this study provides  
information based on the participants' subjective 
reports, and the use of objective tools such as  
polysomnography (PSG) to confirm the results 
will be useful. 

Conclusion 

Thalassemia affects the sleep quality of pa-
tients and reduces sleep quality. There is also a 
positive and significant association between sleep 
quality and general health; thus, patients' general 
health is more likely to improve as sleep quality 
improves. Therefore, identifying the factors influ-
encing improvement in sleep quality may lead to 
an improvement in the general health status of 
patients with thalassemia major. Promoting the 
physical and mental health of this group of people 
seems to require adequate planning and policies 
by the authorities to provide appropriate solutions, 
as well as conducting educational workshops fo-
cusing on concepts such as sleep health. Because 
of an association between sleep quality score and 
general health, people with thalassemia major 
should be monitored and evaluated regularly for 
psychiatric problems, particularly sleep disorders. 

Conflict of Interests 

Authors have no conflict of interests. 

Acknowledgments 

This article is extracted from the approved and 

defended thesis of the MD degree at Kerman Uni-

versity of Medical Sciences. The authors consider 

it necessary to express their sincere appreciation 

to the staff of the Samen Al-Hojaj Clinic in Ker-

man and they would like to thank Mohamadreza 

Kordbagheri for analyzing the data and the partic-

ipants of this study for their contribution. 

References 

1. Floyd JA, Medler SM, Ager JW, et al. Age-related 

changes in initiation and maintenance of sleep: A meta-

analysis. Res Nurs Health 2000; 23: 106-17. 

2. Modell B, Darlison M. Global epidemiology of 

haemoglobin disorders and derived service indicators. 

Bull World Health Organ 2008; 86: 480-7. 

3. Abolghasemi H, Amid A, Zeinali S, et al. Thalas-

semia in Iran: Epidemiology, prevention, and manage-

ment. J Pediatr Hematol Oncol 2007; 29: 233-8. 

4. Naderi M, Hormozi MR, Ashrafi M, et al. Evalua-

tion of mental health and related factors among patients 

with beta-thalassemia major in south east of Iran. Iran  

J Psychiatry 2012; 7: 47-51. 

5. Tsiantis J, Dragonas T, Richardson C, et al. Psycho-

social problems and adjustment of children with beta-

thalassemia and their families. Eur Child Adolesc Psy-

chiatry 1996; 5: 193-203. 

6. Aydinok Y, Erermis S, Bukusoglu N, et al. Psycho-

social implications of thalassemia major. Pediatr Int 

2005; 47: 84-9. 

7. Khodai S, Karbakhsh M, Asasi N. Psychosocial sta-

tus in Iranian adolescents with beta-thalassaemia major. 

Tehran Univ Med J 2005; 63: 18-23. [In Persian]. 

8. Babaei Menghari M, khaleghkhah A. Path analysis 

model between spiritual Health, quality of life with 

depression thalasemia major patients. Health Psychol-

ogy 2017; 5: 119-34. [In Persian]. 

9. Yengil E, Acipayam C, Kokacya MH, et al. Anxie-

ty, depression and quality of life in patients with beta 

thalassemia major and their caregivers. Int J Clin Exp 

Med 2014; 7: 2165-72. 

10. Abu Shosha GM, Al-Kalaldeh M. The transactional 

model of stress and coping as guidance for understand-

ing adolescent patients' experience with thalassemia: 

Case report. J Child Adolesc Psychiatr Nurs 2020; 33: 

49-54. 

11. Aydin B, Yaprak I, Akarsu D, et al. Psychosocial 

aspects and psychiatric disorders in children with tha-

lassemia major. Acta Paediatr Jpn 1997; 39: 354-7. 

12. Ghanizadeh A, Khajavian S, Ashkani H. Preva-

lence of psychiatric disorders, depression, and suicidal 

behavior in child and adolescent with thalassemia ma-

jor. J Pediatr Hematol Oncol 2006; 28: 781-4. 

13. Morgan K. Sleep and aging. In: Lichstein K, Morin 



F. Jahanbakhsh, et al. 

 

J Sleep Sci, Vol. 7, No. 1-2, 2022 41 

 

http://jss.tums.ac.ir 

C, editors. Treatment of late-life insomnia. Thousand 

Oaks, CA: SAGE Publications; 2000. pp. 3-36. 

14. Shamsaei F, Cheraghi F. Co morbidity of sleep 

disorder and general health in the general population of 

Hamadan. Avicenna J Nurs Midwifery Care 2012; 20: 

40-50. [In Persian]. 

15. Suen LK, Tam WW, Hon KL. Association of sleep 

hygiene-related factors and sleep quality among uni-

versity students in Hong Kong. Hong Kong Med  

J 2010; 16: 180-5. 

16. Günes S. Sleep problems in children and adoles-

cents with ß-thalassemia major. Cukurova Med J 2019; 

44: 1267-71. 

17. Buysse DJ, Reynolds CF
3rd

, Monk TH, et al. The 

Pittsburgh Sleep Quality Index: A new instrument for 

psychiatric practice and research. Psychiatry Res 1989; 

28: 193-213. 

18. Farrahi MJ, Nakhaee N, Sheibani V, et al. Reliabil-

ity and validity of the Persian version of the Pittsburgh 

Sleep Quality Index (PSQI-P). Sleep Breath 2012; 16: 

79-82. 

19. Taghavi S. Validity and reliability of the General 

Health Questionnaire (GHQ-28) in college students  

of Shiraz University. Journal of Psychology 2002; 5: 

381-98. [In Persian]. 

20. Makaremnia S, Dehghan MM, Khademian Z.  

Effects of a positive thinking program on hope and 

sleep quality in Iranian patients with thalassemia: A 

randomized clinical trial. BMC Psychol 2021; 9: 43. 

21. Williams SW, Tell GS, Zheng B, et al. Correlates 

of sleep behavior among hemodialysis patients. The 

kidney outcomes prediction and evaluation (KOPE) 

study. Am J Nephrol 2002; 22: 18-28. 

22. Kaheni S, Yaghobian M, Sharefzadah GH, et al. 

Quality of life in children with beta-thalassemia major 

at center for special diseases. Iran J Ped Hematol Oncol 

2013; 3: 108-13. 

23. Zeighami Mohammadi S, Tajvidi M, Ghazizadeh 

S. The relationship between spiritual well-being with 

quality of life and mental health of young adults with 

beta-thalassemia major. Sci J Iran Blood Transfus  

Organ 2014; 11: 147-54. [In Persian]. 

24. Sritippayawan S, Norasetthekul S, Nuchprayoon I, 

et al. Obstructive sleep apnea among children with 

severe beta-thalassemia. Southeast Asian J Trop Med 

Public Health 2012; 43: 152-9. 

25. Sadegh Niyat K, Aminian O. Sleep and work activ-

ities disorders. Tehran, Iran: Teymoorzadeh, Tabib; 

2013. [In Persian]. 

26. Hosseini SH, Khani H, Khalilian AR, et al. Psy-

chological aspects in young adults with beta-

thalassemia major, control group. J Mazandaran Univ 

Med Sci 2007; 17: 51-60. [In Persian]. 

27. Messina G, Colombo E, Cassinerio E, et al. Psy-

chosocial aspects and psychiatric disorders in young 

adult with thalassemia major. Intern Emerg Med 2008; 

3: 339-43. 

28. Khurana A, Katyal S, Marwaha RK. Psychosocial 

burden in thalassemia. Indian J Pediatr 2006; 73: 877-80. 

29. Khoury B, Musallam KM, Abi-Habib R, et al. 

Prevalence of depression and anxiety in adult patients 

with beta-thalassemia major and intermedia. Int J  

Psychiatry Med 2012; 44: 291-303. 

30. Canatan D, Ratip S, Kaptan S, et al. Psychosocial 

burden of beta-thalassaemia major in Antalya, south 

Turkey. Soc Sci Med 2003; 56: 815-9. 

31. Yahia S, El-Hadidy MA, El-Gilany AH, et al. Pre-

dictors of anxiety and depression in Egyptian thalas-

semic patients: a single center study. Int J Hematol 

2013; 97: 604-9. 

32. Mednick L, Yu S, Trachtenberg F, et al. Symptoms 

of depression and anxiety in patients with thalassemia: 

prevalence and correlates in the thalassemia longitudi-

nal cohort. Am J Hematol 2010; 85: 802-5. 
 


