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Abstract: Mental health and health related quality of life is commonly affected in patients with chronic problems and 
their caregivers. In the present study, it was aimed to assess depression and anxiety in patients with beta thalas-
semia major (BTM) and in their caregivers; and to evaluate effects of these disorders on quality of life. The study 
was carried out in a district Hereditary Hemoglobinopathy Center and included 88 patients with BTM and 63 of 
their caregivers. All subjects were assessed using Beck Depression Inventory (BDI), Beck Anxiety Inventory (BAI) and 
Short Form-36 (SF-36) by a trained psychiatry resident via face-to-face interview. The BDI scores were 17 or above 
in 20.5% of the patients with BTM and 28.6% of their caregivers (P = 0.248). Of the patients with BTM, there were 
mild anxiety symptoms in 19.3%, while moderate and severe anxiety symptoms in 14.8% and 4.5%, respectively. 
Anxiety levels were similar between the patients with BTM and their caregivers (P = 0.878). It was found that BDI 
and BAI scores were negatively correlated to scores of physical health and mental health components of SF-36 in 
patients with BTM and their caregivers. In linear regression analysis, it was seen that depression affected physical 
and mental health of the patients with BTM and their caregivers regardless from anxiety. BTM leads an increase in 
the frequency of depression and anxiety in both patients and their caregivers, and affects negatively physical and 
mental components of quality of life.

Keywords: Beta-thalassemia, quality of life, anxiety, depression, caregivers

Introduction

Thalassemia is the most common form of 
inherited anemias [1]. Our country is among 
regions with high risk for thalassemia [2]. In the 
2006 report of Ministry of Health and Turkish 
National Hemoglobinopathy Council, preva-
lence of beta thalassemia trait was reported as 
4.3%. This rate was reported as 10% in 
Mediterranean region and 13.1% in Hatay prov-
ince [3].

As in all chronic patients, patients with beta 
thalassemia major (BTM) are also vulnerable to 
emotional and behavioral problems [4]. 
Particularly, this vulnerability is enhanced in 
children with chronic diseases [5]. BTM affects 
emotional conditions, daily activities, family 
experiences and occupational capabilities of 
the patients and their caregivers because of 
lifelong complicated and burdensome thera-
peutic protocols. 

Children with chronic hematological disorders 
can be predisposed to anxiety and depressive 
mood because of social problems such as sep-
aration from family, restricted social activities, 
physical and facial deformities, death anxiety, 
and limitations in school and play activities [6].
On the other hand, there are studies reporting 
early psychological maturation in children with 
chronic disease as they are coping with psycho-
logical and medical consequences of the dis-
ease [7].

Factors influencing quality of life in patients 
with BTM include severity of anemia symptoms, 
frequency of transfusion, adverse effects of 
chelation therapy, comorbid diseases and psy-
chological disorders such as depression and 
anxiety [8]. Although increased life expectancy 
and improved complication rates have been 
observed in patients with beta thalassemia in 
recent years, invasive medical interventions 
and their complications still affect quality of life 
in all patients and their caregivers [8].
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In the literature, although there are published 
studies about psychiatric problems and quality 
of life in patients with BTM [8-12], there are lim-
ited number of studies investigating such prob-
lems in their caregivers [13-15]. In the present 
study, we aimed to assess levels of depression 
and anxiety in patients with beta thalassemia 
major (BTM) and their caregivers; and to evalu-
ate effects of these disorders on quality of life. 

Methods

The study was carried out with the approval of 
the Human Medical Ethics Committee of the 
Mustafa Kemal University Faculty of Medicine 
in Hatay.

Subjects

The study included 94 patients older than 12 
years of age who presented to Hatay Public 
Health Directorship Center of Diagnosis, 
Control and Education of Thalassemia and 
Sickle Cell Anemia. According to the District 
Health Directorate Records, there were 393 
BTM patients and 172 were over 12 years, and 
all of them were invited to participate. Among 
family members, the one who is responsible 
from care of the patient and/or one who spends 
more time with the patient were assigned as 
caregiver of the patient. Of these, 27 individu-
als who refused to participate or who are illiter-
ate or who had chronic disease were excluded. 
Four patients with BTM were also excluded as 
they are illiterate. 

Ninety patients with BTM and 67 caregivers 
completed a questionnaire addressing sociode-
mographic characteristics. Also, all subjects 
were assessed by Beck Depression Inventory 
(BDI) and Beck Anxiety Inventory (BAI). To 
assess quality of life (QOL), Short Form-36 (SF-
36) was applied by psychiatry residents via 
face-to-face interview. During assessments, 2 
patient with BTM and 4 caregivers were exclud-
ed due to inadequate completion of question-
naire. Thus, data of 88 patients and 63 caregiv-
ers were included analysis. 

Questionnaire form

This form was developed by researchers to 
assess sociodemographic and clinical charac-
teristics of the subjects. Form consisted of 
questions addressing sociodemographic char-
acteristics including age, gender, educational 
status, monthly income and clinical character-

istics including frequency of transfusion, type 
of iron chelation, presence of splenectomy, his-
tory of psychiatric disorder.

MOS 36-item short form health survey (SF-36)

It is a self-assessment tool used to measure 
quality of life in individuals with a physical dis-
ease, which was developed by Ware and 
Sherbourne in 1992 [16]. Turkish validity study 
was performed by Koçyiğit et al. 1999 [17]. It 
has 8 subscales including physical functioning 
(PF), role-physical (RP), bodily pain (BP), general 
health (GH), vitality (VT), social functioning (SF), 
role emotional (RE) and mental health (MH). 
The first five scales are summarized into the 
physical health dimension and the last three 
scales into the mental health dimension. Each 
subscale is rated between 0 and 100 points. 
Standards for Turkish population regarding 
scale ratings were identified by Demiral et al. in 
2004 [18].

Beck Anxiety Inventory (BAI)

It is a self-assessment tool used to determine 
frequency of anxiety symptoms experienced by 
an individual, which was developed by Beck et 
al. in 1988. It includes 21 items, which are 
rated by a 3-points Likert type scale. Turkish 
reliability and validity studies were performed 
by Ulusoy et al. in 1998. In this tool, 8-15 points 
is considered as mild anxiety while 16-25 
points and 26-63 points are considered as 
moderate and severe anxiety, respectively [19]. 

Beck Depression Inventory (BDI)

This tool measures physical, emotional, cogni-
tive and motivational symptoms observed in 
depression. It includes 21 items, which are 
rated by a 3-points Likert type scale. Higher 
total scores indicate increased severity of 
depression [20]. Turkish adaptation, validation 
and reliability studies were performed by Hisli 
et al. who reported cut-off point as 17 [21].

Statistical analysis

The collected data were analyzed by using the 
SPSS version 18.0 (SPSS Inc., Chicago, IL, 
USA). Both descriptive and analytic statistics 
were used. Chi-square/Fischer’s test was used 
for comparisons between categorical variables. 
Normal distribution of continuous variables 
was tested with Kolmogorov-Smirnov test. 
Normally distributed parametric variables were 
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compared between groups by using Student’s t 
test. The Mann–Whitney U test was used for 
the comparison of continuous variables which 
were not normally distributed. Pearson correla-
tion coefficients were used to assess relation-
ships among depression, anxiety, physical 
health dimension and mental health dimension 
scores of patients and their caregivers. The 
relationships between SF-36 main components 
(physical health component summary and men-
tal health component summary) and depres-
sion or anxiety were assessed by linear logistic 
regression analysis. P < 0.05 was considered 
as statistically significant in all analysis. 

Results

Of the 88 patients with BTM included to the 
study, 40.9% (n = 36) were men and 59.1% (n = 
52) were female. Of the 63 caregivers, 50.8% 

± 6.77 (min-max: 0-36) in their caregivers (P = 
0.623). There was mild anxiety symptoms in 
19.3% (n = 17), while moderate and severe 
anxiety symptoms in 14.8% (n = 13) and 4.5% 
(n = 4) of the patients with BTM, respectively. 
Of the caregivers, mild anxiety symptoms were 
detected in 23.8% (n = 15), while moderate and 
severe anxiety symptoms in 15.9% (n = 10) and 
1.6% (n = 1), respectively. The caregivers with 
moderate and severe anxiety symptoms includ-
ed 7 mothers (63.6%), 3 fathers (27.3%) and 
one sibling (9.1%).

Quality of life scores (SF-36) of patients with 
BTM and their caregivers were presented in 
Table 3. Physical functioning and general health 
scores were found to be significantly lower in 
patients with BTM when compared to their 
caregivers (P = 0.0001 and P = 0.007, 
respectively).

Table 1. Sociodemographic characteristics and interactions 
in patients with thalassemia major and their relatives
Variables Patient n (%) Relatives n (%)
Education
    Primary and secondary school 67 (76.2%) 56 (88.9%)
    High School 20 (22.7%) 6 (9.5%)
    University 1 (1.1%) 1 (1.6%)
Marital status
    Single 84 (95.5%) 6 (9.5%)
    Married 4 (4.5%) 57 (90.5%)
Economic class
    Low income 49 (55.7%) 45 (71.4%)
    Moderate 28 (31.8%) 10 (15.9%)
    High 11 (12.5%) 8 (12.7%)
Residence
    Rural 44 (50.0%) 37 (58.7%)
    Suburban 22 (25.0%) 10 (15.9%)
    Urban 22 (25.0%) 16 (25.4%)
History of psychiatric disorders
    Positive 83 (94.3%) 59 (93.7%)
    Negative 5 (5.7%) 4 (6.3%)
Suicidal ideation
    Present 85 (96.6%) 62 (98.4%)
    Absent 3 (3.4%) 1 (1.6%)
Smoking
    No 86 (97.7%) 42 (66.7%)
    Yes 2 (2.3%) 21 (33.3%)
Alcohol consumption
    No 84 (95.5%) 60 (95.2%)
    Yes 4 (4.5%) 3 (4.8%)

(n = 32) were male and 49.2% (n = 
31) were women. Of the 63 caregiv-
ers, 44.4% (n = 28) were mother and 
46.1% (n = 29) were father, while 
9.5% (n = 6) were siblings.  

Mean age was 17.42 ± 4.65 years 
(min-max: 12-41) in patients with 
BTM, where as 36.25 ± 9.50 years 
(min-max: 16-77) in their caregivers. 
Sociodemographic characteristics 
and interactions in patients with thal-
assemia major and their relatives 
shown in Table 1. Disease and treat 
ment related characteristics in 
patients with thalassemia major 
shown in Table 2. 

Beck depression scores (BDS) were 
8.89 ± 7.55 (min-max: 0-45) in 
patients with BTM and 10.63 ± 9.39 
(min-max: 0-44) in their caregivers (P 
= 0.0211). BDS was below 17 points 
in 79.5% (n = 70) of the patients with 
BTM and 71.4% (n = 45) of their 
caregivers, while it was 17 points or 
above in 20.5% (n = 18) and 28.6% (n 
= 18) of the patients with BTM and 
their caregivers, respectively. The 
caregivers with depression symp-
toms included 11 mothers (61.1%), 5 
fathers (27.8%) and 2 siblings 
(11.2%). 

BDS were 8.45 ± 7.73 (min-max: 
0-36) in patients with BTM and 7.85 
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disorders and anxiety-depression were higher; 
in particular, major depression and anxiety 
were most frequently seen psychological disor-
ders. Similarly, Ghanizadeh et al. reported that 
most commonly observed psychopathologies 
were major depression and anxiety in patients 
with BTM [10]. Authors reported that there was 
depressive mood in 49%, anger and irritability 
in 62.7% and repetitive death anxiety in 43% of 
the patients. In addition, no significant differ-
ence was found regarding suicidality in that 
study [10]. Cakaloz et al. detected depressive 
disorder in 15% and anxiety disorder in 30% of 
the children with TM [22]. In a study by Aydınok 
et al., frequency of depressive disorder was 
reported as 23% in patients with TM [9]. In our 
study, depression symptoms were detected in 
20.5%, while anxiety symptoms at varying 
severity were detected in 38.6% of patients 
with BTM. No significant difference was found 
between patients with BTM and their caregiv-
ers regarding suicidality. 

In a study, in which frequency of depression 
was evaluated in mothers of the patients with 

It was found that there was a negative correla-
tion between BDS and scores of physical health 
component summary and mental health com-
ponent summary in patients with BTM and their 
caregivers. Also, it was found that there was a 
negative correlation between Beck anxiety 
scores and scores of physical health compo-
nent summary and mental health component 
summary in patients with BTM and their care-
givers (Table 4).

Linear regression analysis was performed to 
determine contribution of depression and anxi-
ety scores to physical health component sum-
mary scores in patients with BTM and their 
caregivers. It was found that physical health 
component summary score was influenced by 
depression scores while anxiety scores had no 
effect on physical health component scores in 
patients with BTM and their caregivers (Figure 
1).

In the linear regression analysis performed to 
determine contribution of depression and anxi-
ety scores to mental health component sum-

mary scores, it was found that 
mental health component sum-
mary score was influenced by 
depression scores while anxi-
ety scores had no effect on 
mental health component 
scores in patients with BTM 
and their caregivers (Figure 2).

Discussion

Changes in mental health and 
health related quality of life in 
chronically ill patients were well 
established previously. To best 
of our knowledge, this is the 
first study in Turkey investigat-
ing mental health and quality of 
life both in patients with BTM 
and their caregivers. Also 
results of the present study is 
striking and has potential impli-
cations for future research.

Cakaloz et al. reported that 
psychopathology was common 
in patients with BTM [22]. 
Authors reported that, among 
these, incidences of social with- 
drawal, somatic complaints, 
social externalizing, attention 

Table 2. Disease and treatment related characteristics in patients 
with thalassemia major
Variables Patient n (%)
Family history of hematological disease
    Sibling 25 (28.4%)
    Cousin 8 (9.1%)
    None 55 (62.5%)
History of death due to hematological disease in the family
    No 73 (82.4%)
    Yes 15 (17.6%)
Adherence to therapy
    Regular 68 (77.3%)
    Irregular 20 (22.7%)
Transfusion frequency
    Once every 2 weeks 5 (5.7%)
    Once every 3 weeks 60 (68.2%)
    Once every 4 weeks 23 (26.1%)
Adherence to iron therapy
    Regular 74 (84.1%)
    Irregular 14 (15.9%)
Splenectomy
    No 59 (67.0%)
    Yes 29 (33.0%)
Stem cell transplantation
    No 86 (97.7%)
    Yes 2 (2.3%)
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thalassemia or hematological malignancies, 
Shargi et al. reported the frequency of depres-
sion as 51% [15]. In a study from Pakistan, Aziz 
K et al. reported this rate as 71% [13]. In our 
study, depression symptoms were detected in 
28.6% of the caregivers of BTM patients. Of the 
caregivers with depression symptoms, 61.1% 
were mothers, while 27.8% and 11.1% were 
fathers and siblings. Depression was most 
commonly observed in mothers. In our study, it 
was found that depression was present in 
39.3% of all mothers, whereas in 17.2% of all 
fathers. Anxiety symptoms at varying severity 
were detected in 41.3% of the caregivers of 
BTM patients. It was seen that although major-
ity of the caregivers (63.6%) with moderate or 
severe anxiety symptoms were mother, rate of 
anxiety was 25% among all mothers and 10.3% 
among all fathers. Although proportions of 
mothers and fathers were similar among care-
givers, rates of depression and anxiety were 
found to be higher among mothers. This can be 
explained by the fact that mothers are emotion-
ally more vulnerable and that they undertake 
the caregiver role in Turkish families. 

Psychological disorders in patients with BTM 
are important factors influencing quality of life. 
In the literature, it has been reported that psy-
chiatric or psychological counseling to patients 
is beneficial for improvement in both adher-
ence to treatment and mental quality of life 
[23]. Similarly, it has been reported that, in 
addition to medical therapies, psychopathologi-
cal evaluation and treatment, if indicated, can 
positively affect quality of life in patients with 
BTM [24]. 

Table 3. Health-related quality of life of the patients with beta-thalassemia major and their caregivers 
according to the Short Form-36 (SF-36) score

Patients with Beta-Thalassemia Major Caregivers P
Physical functioning 66.53 ± 14.66 79.52 ± 16.50 0.0001*
Role-physical 52.84 ± 33.56 53.57 ± 37.79 0.972**
Bodily pain 78.73 ± 23.48 74.57 ± 28.28 0.595**
General health 50.12 ± 18.10 58.23 ± 17.90 0.007*
Vitality 55.45 ± 16.03 50.87 ± 15.46 0.081*
Social functioning 84.65 ± 15.71 80.95 ± 17.22 0.160**
Role-emotional 41.28 ± 41.36 45.50 ± 42.88 0.528**
Mental health 59.77 ± 15.32 57.39 ± 12.71 0.316*
    Physical health component summary 60.73 ± 12.79 63.35 ± 14.09 0.237*
    Mental health component summary 61.90 ± 17.74 61.28 ± 16.24 0.826*
All values are presented as mean ± standard deviation. *Student T-test, **Mann Whitney U Test. 

In a study on patients with thalassemia major 
or intermedia, Azarkeivan A et al. reported that 
depression negatively affected quality of life in 
both physical and mental manner. Authors 
demonstrated that anxiety had negative effects 
on quality of life in mental manner [25]. Hajibeii 
B et al. evaluated effects of anxiety and depres-
sion on sleep quality and quality of life in 
patients with BTM and found that these psy-
chopathologies negatively affected sleep quali-
ty and quality of life independent from somatic 
complaints. In our study, we detected that there 
was a decrease in physical and mental quality 
of life in BTM patients with depressive symp-
toms. Moreover, both physical and mental qual-
ity of life decreased in BTM patients with anxi-
ety symptoms. In regression analysis, it was 
seen that physical and mental quality of life 
was influenced from presence of depression 
but not anxiety in BTM patients.

We have found, similarly, a significant impair-
ment in caregivers of β-thalassaemic children 
in terms of physical health (concerning energy 
and fatigue, pain and discomfort, sleep and 
rest subscales), psychological health (bodily 
image and appearance, feelings, self-esteem, 
thinking, learning, memory and concentration 
subscales) and domains assessing overall QoL. 
Poor QoL of caregivers could be explained by a 
sense of guilt for having generated a child with 
a genetically determined disease. 

An additional goal of the present study was to 
evaluate QoL of caregivers and effects of 
depression and anxiety on QoL. In caregivers of 
children the quality of life was found low on all 
subscales. Physical and mental components of 
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Table 4. Correlation of physical and mental health dimensions of SF-36 with BDI and BAI in patients 
and their caregivers

SF-36 Main Components
Physical health component summary Mental health component summary
Patients Caregivers Patients Caregivers

Depression 
Symptoms

Present
51.70 ± 9.71

(n:18) p = 0.0001
R = -0.468

54.77 ± 15.66
(n:18) p = 0.0001

R = -0.533

55.26 ± 19.96
(n:18) p = 0.0001

R = -0.368

50.95 ± 8.10
(n:18) p = 0.0001

R = -0.433
Absent

63.06 ± 12.4
(n:70)

66.8 ± 11.95
(n:45)

63.61 ± 16.86
(n:70)

65.41 ± 16.89
(n:45)

Anxiety 
Symptoms

Moderate 
or severe

55.23 ± 15.71
(n:17) p = 0.0001

R = -0.366

53.32 ± 17.43
(n:11) p = 0.0001

R = -0.478

56.59 ± 20.32
(n:17) p = 0.006

R = -0.291

55.65 ± 17.97
(n:11) p = 0.048

R = -0.250None or 
mild

62.05 ± 11.73
(n:71)

65.47 ± 12.47
(n:52)

63.17 ± 16.98
(n:71)

62.47 ± 15.78
(n:52)

Figure 1. Linear regression analysis on determinants of the physical health component summary scores among 
patients with BTM and their caregivers.

Figure 2. Linear regression analysis on determinants of the mental health component summary score among pa-
tients with BTM and their caregivers.

QoL was both decreased in the caregivers with 
depression symptoms and anxiety symptoms. 

However, it was found that physical and psycho-
logical QoL was influenced from depression 
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independent from anxiety. Clinical manifesta-
tions usually develop early in the life and con-
tinuous desferoxamine infusions, local reac-
tions, health care costs leads maladaptive cop-
ing strategies and high levels of anxiety with 
psychosocial dysfunction in caregivers [26, 
27].

In conclusion, BTM leads an increase in the 
frequency of depression and anxiety in both 
patients and their caregivers. This increase 
results in negative effects on physical and 
mental quality of life in patients and their care-
givers. In particular, depression plays role in 
these negative effects independently from 
anxiety. 

Patients with BTM expose to intensive and seri-
ous medical therapies and their complications 
lifelong. Thus, psychological status of these 
patients has important effects on their quality 
of life.
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