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Abstract

Background Despite Bangladesh being one of the major hotspots of thalassemia in the world, this preventable
inherited blood disorder is neglected in research and policy level. Mothers are the primary caregivers of children in
South Asian countries with limited resources. Caring for a child with thalassemia can be an emotionally challenging
experience for mothers in low and middle-income countries including Bangladesh. This study aimed to explore the
levels of depression, anxiety, and stress of the mothers of thalassemic patients in Bangladesh and to correlate with
sociodemographic and thalassemia-related factors.

Methods This cross-sectional study, conducted with 156 mothers of children with thalassemia, was a continuation
of a previous investigation conducted at Bangladesh Thalassaemia Samity Hospital (BTSH) regarding the parental
perspective of thalassemia in Bangladesh. A validated Bengali version of the DASS-21 questionnaire was employed to
assess the depression, anxiety, and stress levels of mothers with thalassemic children. Descriptive statistics were used
to examine sociodemographic characteristics, thalassemia concerns in the family, effects on social and professional
life, and DASS-21 scores. The depression, anxiety, and stress levels were predicted using a multiple-regression model.

Results We found that most mothers of thalassemia children experienced stress (~62%), anxiety (~58%), or
depression (~63%) to some extent. Mental health concerns were significantly associated with education level
(p<0.01 for depression and stress and p < 0.05 for anxiety), spouse’s education level (p <0.01 for depression, anxiety
and stress), monthly family income (p <0.01 for depression and stress and p < 0.05 for anxiety), mortality from
thalassemia in the extended family (p <0.01 for depression and p <0.05 for anxiety and stress), years of suffering
(p<0.10 for depression and anxiety), frequency of transfusions (p <0.10 for depression and p < 0.05 for anxiety), social
life (p <0.01 for depression, anxiety and stress), and worry about the child’s future (p < 0.05 for depression and p <0.01
for stress). Depression and anxiety were significantly influenced by the frequency of transfusions as well as monthly
cost of treatment. Multiple linear regression analysis showed that the likelihood of lower level of depression among
mothers was associated with higher family income (95% Cl [-0.48, -4.67]) and children who had more than a 30-day
gap between two transfusions. On the other hand, the likelihood of a higher level of depression was associated with a
higher monthly treatment cost (95% Cl [-0.48, -4.67], p=0.037).
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with thalassemic children in Bangladesh.

Conclusions Mothers of thalassemic patients in Bangladesh experience complex mental health challenges, including
stress, anxiety, and depression. The chronic nature of the condition, combined with associated financial, social, and
physical burdens, can lead to heightened levels of these mental health issues. This study provides insights for social
organizations and policymakers to adopt a holistic approach in improving the overall mental well-being of mothers

Keywords Thalassemia, Bangladesh, Mental health, Primary caregiver, Chronic disease

Background

Thalassemia, an inherited blood disorder, is a signifi-
cant public health concern in the present world. In the
past, only certain regions of the world such as the Medi-
terranean, Southeast Asia, and the Middle East used to
be considered the endemic zone for thalassemia. How-
ever, due to migration and globalization, the prevalence
of thalassemia is increasing in the regions where it was
lower previously [1, 2]. Approximately 56 thousand chil-
dren are born with thalassemia disease every year in the
world [3]. According to the latest estimates, the age-
standardized prevalence rates (ASPR) for thalassemia
was 18.28 per 100,000 people worldwide in 2021 [4]. The
World Health Organisation (WHO) has included thalas-
semia in its estimate of the worldwide burden of illness
and has classed it as a major global health problem.

Thalassemia is caused by a defect in the gene that codes
the globin protein of the haemoglobin molecule of the
red blood cells. As a result, the abnormal or inadequate
production of haemoglobin occurs which impedes the
physiologic functions of the red blood cells such as the
transportation of oxygen to the cells. To restore the func-
tions of red blood cells, thalassemia patients need a regu-
lar blood transfusion. It is not affordable and accessible
for most people in lower and middle-income countries
[5,6].

To ensure a secure blood transfusion, a series of screen-
ing tests and procedures are necessary, even after collect-
ing fresh blood. These measures are essential to reduce
the potential transmission of hepatitis B and C viruses,
human immunodeficiency virus, and, in many nations,
malaria parasites to the recipient. Continuous blood
transfusions lead to the gradual buildup of excess iron in
the body’s tissues. To restore the body’s normal iron lev-
els, a costly treatment known as iron-chelating therapy
is required [7]. As a result, thalassemia patients need to
visit the hospital to seek medical attention at least once
a month associated with a long-term burden of regu-
lar availability of an appropriate group of blood, cost of
diagnostic technology, cost and availability of medicines,
unexperienced medical staff, hospital admissions, and
some other unavoidable items that are difficult to define
[8].

Although Bangladesh is a lower-middle-income
and small country, it is densely populated hav-
ing over 170 million population [9]. Approximately,

60,000-70,000 thalassemia patients are suffering from
thalassemia and there are about 10—19 million carriers
of thalassemia in Bangladesh [10]. A study from Bangla-
desh at Thalassemia Foundation Hospital between 2009
and 2014 showed that a total of 1594 thalassemia patients
were attended over five years. Moreover, approximately
91% of the patients required blood transfusion and 66.9%
of them were TDT patients [8]. According to the exist-
ing carrier frequency of thalassemia, it can be estimated
that 9,100 babies are born with thalassemia each year
in Bangladesh [2]. These large numbers of thalassemia
patients have to go through a costly treatment procedure
for their whole life. It not only affects the patients them-
selves but also burdens their families both economically
and emotionally.

In Bangladesh, the parents, especially the mothers, are
assumed to play the most important role in caring for a
thalassemic child who requires ongoing care [11, 12]. The
mental health and quality of life of the mothers of thalas-
semia children have always been of interest to research-
ers. Psychological distress is one of the most important
sufferings of the mothers of children with thalassemia
[13]. The existence of chronic or life-threatening ill-
nesses in children can stress out mothers and put them
at risk of depression disorders. A study from Iran found
that mothers of thalassemic children had significantly
higher depression than mothers in the control group
[14]. Regarding the mental health of the mothers with
thalassemic children in Bangladesh, Mohiuddin et al.
(2020) studied only the parenting stress and found that
the majority of the mothers faced moderate level of stress
[15].

This study can be the first step to unravelling the con-
cerns of multidimensional mental health issues such as
depression, anxiety, and stress of the mothers of thalas-
semic patients in Bangladesh as well as the sociodemo-
graphic and thalassemia-related factors associated with
these concerns. The mothers are the ones on whom the
quality of the lives of the patients is dependent. Early
detection of anxiety, stress, and depression can help
in both preventing serious deterioration and accel-
erating early recovery. So, this study can assist social
organizations as well as policymakers to initiate a holis-
tic approach in order to improve the overall mental
well-being of the mothers of thalassemic children in
Bangladesh.
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Methods

Study setting and participants

This cross-section study was a continuation of a previ-
ous study conducted at Bangladesh Thalassaemia Samity
Hospital (BTSH) about the parental perspective of thalas-
semia in Bangladesh [16]. A total of 365 parents (mother
or father) of thalassemia patients attending BTSH for
follow-up treatment during the whole year of 2018 par-
ticipated in that study. BTSH is one of the few special-
ized thalassemia care centers in Bangladesh, located in
the capital city of Dhaka, that has around 4,000 registered
patients all over the country. This study conveniently
enrolled mothers of those 365 patients from the first
round and successfully collected data from 156 mothers.
The inclusion criteria for the study were: participating in
the first round of data collection, being the mother of the
affected patient, being reachable through telephone calls,
and being interested to participate. The exclusion crite-
ria were: being mentally and physically unstable to com-
municate and the mother or the concerned patient being
dead in the meantime.

Questionnaire and data collection

For socio-demographic information, the previously
published structured questionnaire was used [16]. The
socio-demographic section of the questionnaire included
information about the mother (such as age, sex, monthly
income, education, occupation, family size, and num-
ber of thalassemic children). Questions related to thal-
assemia included the number of years of suffering from
thalassemia, transfusion frequency, treatment cost, and
history of thalassemia (existence of any patient and death
due to thalassemia) among relatives. Four Likert scale
questions were added to assess the effect of thalassemia
on social and professional life, these are about relation-
ship with husband, social life activities, worry about the
future and impact on career.

The second part of the questionnaire is the DASS-
21 questionnaire. This self-report scale to measure the
state of depression, anxiety and stress includes 7 items
from each of the 3 subscales [17]. DASS is a reliable and
valid method of assessing features of depression, anxi-
ety, and stress in both clinical and nonclinical groups
[18]. The DASS-21 is the shortened version of DASS-42.
The 21-item version has several advantages like fewer
questions, a clearer factor structure, and lower interfac-
tor correlations. The Bangla translation of the DASS-21
questionnaire was validated [19].

Data were collected through telephone interviews
by five female well-trained enumerators (a thalassemia
patient, a wife of a thalassemia patient and medical stu-
dent, a pharmacist, and a biomedical engineer). It took
around 20 to 30 min for each interview. Among the
365 cases from the first-round, 4 cases were duplicated.
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Therefore, out of 361 unique cases, 136 were unreach-
able through phone calls. Changing contact numbers
frequently, using multiple SIM cards, and inactivity of
old SIM cards were common phenomena in the context
of Bangladesh. Also, there were some invalid entries of
phone numbers in the first round of the survey. There-
fore, it was difficult to track all cases after two years of
the first round. Among the 225 cases that we could
reach, 168 mothers were interested in participating (the
major causes of not-interested cases are the illness of
the mother or the mother living in another place). Dur-
ing these two years, 6 patients and 4 mothers were died.
Five cases remained incomplete due to various reasons
(being busy or not understanding the local language). So,
we could complete data collection from only 153 mothers
from the first round. Before starting the survey, the ques-
tionnaire was piloted among 3 mothers of children with
thalassemia to check the issues and feasibility of data
collection. As the data collection went smoothly during
piloting and no issues were reported, the questionnaire
did not need any revision. This allowed us to include
these 3 pilot observations in our original sample. Add-
ing these 3 cases from the pilot, the second-round cases
became 156 in total (Fig. 1).

Depression, anxiety, stress scoring

Each of the three DASS-21 scales (depression, anxiety,
and stress) contains 7 items. Each item had a rating scale
of 0 to 3 (0 means “Did not apply to me at all’; 1 means
“Applied to me to some degree, or some of the time’, 2
means “Applied to me to a considerable degree or a good
part of time”, and 3 means “Applied to me very much or
most of the time”). The DASS-21 scores were multiplied
by 2 to calculate the final scores of depression, anxiety,
and stress [17]. Therefore, for each scale, the minimum
score was 0 and the maximum score was 42. Each scale
was defined with five severity levels- normal, mild, mod-
erate, severe, and extremely severe. A higher score on
DASS should alert to a higher level of depression, anxiety,
and stress respectively [20].

Large sample data that is non-normal can be identi-
fied by skewness values greater than 2 and kurtosis val-
ues greater than 7 [21]. With skewness values less than 1
and kurtosis values around 2 in all of the scales, we can
conclude that each of the scales was normally distrib-
uted. We also tested the internal consistency of the items
in each of the scales using Cronbach’s alpha. We found
alpha between 0.855 and 0.862 for depression, anxiety,
and stress suggesting reliable internal consistency of each
of the scales.

Data management and statistical analysis
A dedicated Google sheet was used for real-time track-
ing of data collection progress. The REDCap (Research
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Fig. 1 Data collection flow chart
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Table 1 Demographic characteristics Table 2 Thalassemia issues in family
Variable n % Variable n %
Age of Mother (in full years) Number of thalassemic children
Mean (SD) 40.38 (8.89) 1 129 82.69
Marriage Type More than 1 (2 or 3) 27 17.31
Arranged 130 83.33 Any other thalassemia patients in extended family and relatives
Affair 26 16.67 Yes 34 2297
Highest Education of Father No 114 77.03
llliterate 9 577 Any death due to thalassemia in extended family and relatives
Primary 36 23.08 Yes 28 18.67
Secondary 18 11.54 No 122 8133
Higher Secondary 31 19.87 Number of years the 1st thalassemic child has been suffering from
Graduate 62 39.74 thalassemia
Highest Education of Mother 0-5 6 3.85
Illiterate 9 577 6-10 35 2244
Primary 45 28.85 11-15 47 3013
Secondary 33 21.15 16-20 36 2308
Higher Secondary 33 21.15 21-25 22 1410
Graduate 36 23.08 >25 10 641
Monthly Family Income (BDT) Transfusion Frequency
< 15,000 54 34.62 <=15days 50 3247
15,000-24,999 49 3141 16-30 days el 59.09
25,000-49,999 32 2051 >30days 13 844
>= 50,000 21 1346 Monthly Cost of Treatment (BDT)
Number of children <=5,000 38 24.84
1 32 2051 5,001-10,000 71 4641
2 81 51.92 10,001-20,000 37 2418
3 or more 43 27.56 20,001-30,000 5 3.27
Family Size >30,000 2 1.31
1-3 33 21.71
4-5 100 65.79 Results
6 or more 19 12,50 The average age of the participating mothers is around

Electronic Data Capture) System received the collected
data and processed them. Stata version 13 was used to
analyze the data that was exported from REDCap. Using
descriptive statistics, the sociodemographic characteris-
tics, thalassemia concerns in the family, effects on social
and professional life, and DASS-21 score were examined.
The mean difference of the DASS-21 scores between
or among the categories of demographic, thalassemia-
related, and social issues was calculated using the t-test
and ANOVA statistics. The depression, anxiety, and
stress levels were predicted using a multiple-regression
model. The fraction of missing values was too little to
have a major impact on the outcomes.

Ethical approval

The study protocol was approved by the institu-
tional review board of the Biomedical Research Foun-
dation, Bangladesh (Ref. no: BRF/ERB/2029/001).
Written informed consent was taken from each par-
ticipating mother in the first phase of the study. During
follow-up study, verbal consent was taken from each par-
ticipant during the telephone interview.

40.38 years (SD £8.89). Most of the fathers and moth-
ers of thalassemia patients have graduated (39.74% and
23.08%, respectively). Family income falls below 15,000
BDT (~US$174) for the majority of patients (34.62%).
(Table 1).

A significant proportion (17.31%) of the participating
mothers had more than one child affected by thalassemia.
Approximately 22.97% of them reported other cases of
thalassemia within their extended family, while 18.67%
had experienced the tragic loss of a family member due
to this condition. The majority of families in this study
have been living with thalassemia for 11-15 years. More
than half of these patients require regular blood transfu-
sions every 16—30 days (59.09%). It is noteworthy that the
monthly cost of thalassemia treatment falls in the range
of 5,000 to 10,000 BDT (~ US$58-116) for the majority of
cases (46.41%) (Table 2).

Around 22.44% of mothers had an unpleasant rela-
tionship with their husbands, with 9.62% agreeing and
12.82% strongly agreeing. A significant portion of moth-
ers, 46.79%, felt (agree or strongly agree) that their fam-
ily’s social life was hampered. Concerns about their
child’s future were prevalent in the majority of families.
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Table 3 Social and professional life
Statement Strongly Disagree Neutral Agree Strongly
Disagree n (%) n (%) n (%) Agree
n (%) n (%)
I'have an unpleasant relationship with my husband 78 (50) 26 (16.67) 17 (10.9) 15(9.62) 20(12.82)
Our social life is hampered (less participation in social activities, weak bond with 37(23.72) 31(19.87) 15(962) 40(25.64) 33(21.15)
relatives)
We are concerned about our child’s future (education/ job/ marriage/ pregnancy) 4(2.56) 5(3.21) 6(3.85) 43 (27.56) 98 (62.82)
My long-term professional career goal is hampered because of my child’s chronic 57 (36.54) 26(16.67) 8(5.13) 35(2244) 30(19.23)

condition

Table 4 Depression, anxiety, and stress level

Descriptive statistics  Depression  Anxiety Stress
Severity levels, n (%)
Normal 57 (37.01) 65 (41.67) 58(38.16)
Mild 13 (8.44) 9(5.77) 16 (10.53)
Moderate 40 (25.97) 29 (18.59) 22 (1447)
Severe 20(12.99) 15(9.62) 39 (25.66)
Extremely Severe 24 (15.58) 38 (24.36) 17(11.18)
Mean (SD) 14.51(1089)  11.46(10.07) 1943 (10.74)

Additionally, 41.67% of mothers reported that their long-
term professional career goals were hampered (Table 3).

Regarding depression, 8% of mothers had mild depres-
sion, 25.97% had moderate, 12.99% had severe, and
15.58% experienced an extremely severe level of depres-
sion, others being within the normal range. In terms of
anxiety, 5.77% of mothers had mild anxiety, 18.59% had
moderate, 9.62% had severe, and 24.36% experienced an
extremely severe level of anxiety, with remaining in the
normal range. For stress, 10.53% of mothers reported
mild stress, 14.47% had moderate, 25.66% had severe,
11.18% experienced an extremely severe level of stress.
We found the mean depression, anxiety, and stress scores
of 14.51 (+10.89), 11.46 (+10.07), and 19.43 (+10.74)
respectively among the studied mothers (Table 4).

Table 5 reports the levels of depression, anxiety and
stress in comparison with demographic variables. Moth-
ers in arranged marriages had lower anxiety scores
(10.8) compared to those with affair marriages (14.77)
(p=0.067). Mothers whose husbands were graduates had
significantly lower depression scores (10.42) than those
with illiterate husbands (26) or primary pass (17.77)
(p=0.0001). Similarly, mothers with a graduation had sig-
nificantly lower depression scores (8) compared to illiter-
ate (21.11) and primary pass (18.51) (p =0.0001).

Families with a monthly income above 50,000 BDT
(~US$581) had significantly lower mean depres-
sion scores for mothers (6.86) compared to those with
incomes less than 15,000 (18.98) or between 15,000
and 24,999 BDT (~US$174-291) (15.13) (p=0.0000).
Families with incomes between 25,000 and 49,999 BDT
(~US$291-581) (11.19) also had significantly lower
depression scores compared to those with incomes less
than 15,000 BDT (~US$174) (18.98). A similar pattern

was observed for anxiety and stress scores concerning
the spouse’s education, mother’s education, and fam-
ily income. It’s worth noting that the age of the mother,
number of children, and family size did not show signifi-
cant associations with any of the scores.

Mothers with more than one thalassemic child (14.96)
had significantly higher mean anxiety scores (p=0.047)
than those having one thalassemic child (10.73). Any
death due to thalassemia in the extended family and state
of social life are significantly associated with depres-
sion, anxiety and stress scores. Concern about the child’s
future is significantly associated with stress score while
transfusion frequency and number of years of suffering
with thalassemia are significantly associated with depres-
sion and anxiety. The existence of any thalassemia patient
in the extended family, monthly cost of treatment, and
relationship with spouse have no significant association
with the mother’s depression, anxiety and stress score
(Table 6).

The results of multiple linear regressions to identify
the significant factors associated with depression, anxi-
ety and stress are presented in Table 7. Mothers hav-
ing a monthly family income of more than 50,000 BDT
(~US$581) had a (mean 7.79-score) lower depression
(95% CI [-0.48, -4.67], p=0.037) compared to those with
less than 15,000 BDT (~ US$174) monthly family income;
other variables held constant. A similar result was found
in terms of stress. Mothers with 6 or more members in
the household had a significantly (mean 6.41-score)
higher stress than those with 1 to 3 members (95% CI
[-0.56, 13.37], p=0.071), other variables held constant.

Mothers whose thalassemic children had more than 30
days gap between two transfusion days had a significantly
(mean 6.07-score) lower depression than the mothers of
those with less than 15 days gap (95% CI [-12.37, 0.24],
p=0.059); other variables held constant. A similar result
is found in terms of anxiety. Mothers who faced a cost of
more than 30,000 BDT (~US$349) to treat their thalas-
semic children each month had a significantly (mean
22.44-score) higher depression than those who spend less
than or equal to 5,000 BDT (~US$58) per month (95%
CI [-0.48, -4.67], p=0.037); other variables held constant.
Similar results are found in the case of anxiety and stress.
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Table 5 Comparison of depression, anxiety, and stress in mothers based on demographic variables
Variables Depression Anxiety Stress
Mean P-value Mean P-value Mean P-value
Age of Mother (Years)
<=30 1522 0.736 11.22 0.9 21.36 0.364
>30 14.38 1.5 19.11
Marriage Type
Arranged 14.28 0.571 10.8 0.067* 19.06 0.351
Affair 15.62 14.77 21.23
Highest Education of Father
llliterate 26 0.0007*** 20.22 0.0003*** 28.89 0.0002%**
Primary 17.77 15 2343
Secondary 1544 12.89 20.78
Higher Secondary 15.23 11.48 19.2
Graduate 1042 7.71 154
Highest Education of Mother
llliterate 21.11 0.0007*** 1733 0.0223** 2222 0.0022%**
Primary 1851 1347 22.84
SSC 14.85 1291 21.39
HSC 14.24 9.58 18.18
Graduate 8 7.89 13.71
Monthly Family Income
< 15,000 18.98 0.0000*** 14.07 0.0196** 23.04 0.0023***
15,000-24,999 1513 11.51 18.98
25,000-49,999 11.19 1044 1845
>=50,000 6.86 6.19 12.7
Number of children
1 14 0.9468 9.56 0.4703 18 0.6727
20r3 14.52 12.15 19.56
>3 14.86 11.58 20.23
Family Size
1-3 14.5 0.7126 10.06 0.2421 18.06 0.1821
4-5 14.38 11.58 1942
>=6 16.63 14.95 23.68

*P<0.1; **P<0.05; *** P<0.01

Checked all ANOVA using Bartlett’s test for equal variances, all the p-values are insignificant

Those mothers who were neutral or agreed to the fact
that their social life was hampered had a higher anxiety
than the mothers who strongly disagreed; holding other
variables constant. Similarly, those mothers who strongly
agreed to the fact that they were concerned about their
child’s future had a higher stress than the mothers who
strongly disagreed.

The model summary for depression, anxiety, and stress
(adjusted R*>=0.14, 0.08, 0.14, respectively) suggests that
the selected predictors can explain about 14%, 8%, and
14 variations of the overall depression, anxiety, and stress
respectively.

Discussion

This study, for the first time, investigated the mental
health concerns of mothers with thalassemic children in
Bangladesh setting, specifically focusing on depression,
anxiety, and stress. The research identified various factors

associated with these concerns, including education
level, monthly family income, death in the extended fam-
ily due to thalassemia, duration of suffering, transfusion
frequency, social life, and worry for the future. Based on
the data from 156 mothers having children with thalas-
semia, the findings revealed that mothers with thalasse-
mic children commonly experience depression, anxiety,
or stress. Factors such as higher treatment costs and
increased transfusion frequency were linked to elevated
levels of depression, anxiety, and stress. The challenges of
managing blood/donors and the financial burden further
contribute to the difficulty of coping with the disease,
impacting the mental health of the mothers. Solvent fam-
ily backgrounds were associated with lower depression
and stress levels, while larger family sizes correlated with
increased stress. Additionally, social life and concerns
about the child’s future were identified as significant
determinants of anxiety and stress, respectively.
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Table 6 Comparison of depression, anxiety, and stress in mothers based on thalassemia issues and social life

Variables Depression Anxiety Stress
Mean P-value Mean P-value Mean P-value
Number of thalassemic children
1 13.91 0.138 10.73 0.047** 18.92 0.196
More than 1 17.33 14.96 2192
Any other thalassemia patients in extended family
Yes 15.94 0413 11.77 0.834 2024 0.687
No 14.16 11.35 19.39
Any death due to thalassemia in extended family
Yes 2045 0.003*** 15.22 0.037** 2393 0.02%*
No 13.45 10.8 18.66
Number of years the 1st child has been suffering from thalassemia
0-5 16.67 0.0942* 14.33 0.0823* 2633 0.3239
6-10 12.86 9.09 17.94
11-15 12.55 10.51 18.53
16-20 18.63 15.67 21.83
21-25 1248 10 17.62
>25 18 10.6 19.6
Transfusion Frequency
<=15days 17.35 0.0693* 14.12 0.0473** 21.15 0.1910
16-30 days 13.44 10.46 19.29
>30 days 11.23 7.85 15.08
Monthly Cost of Treatment
<=5,000 16.42 0.4841 12.74 0.3543 20.54 0.39
5,001-10,000 13.94 1031 19.01
10,001-20,000 14.27 13.24 20.06
20,001-30,000 8 6 14.8
>30,000 19 15 21
I'have an unpleasant relationship with my husband
Strongly Disagree 13.95 0.2793 10.26 0.1333 18.03 0.2235
Disagree 12.16 9.92 18.62
Neutral 14.13 11.53 19.63
Agree 156 14.13 23.14
Strongly Agree 19.1 16.1 2337
Our social life is hampered (less participation in social activities, weak bond with relatives)
Strongly Disagree 10.97 0.0063*** 6.7 0.0068*** 15.08 0.0027***
Disagree 12.77 10.97 @) 17.67
Neutral 1357 11.87 18.13
Agree 1472 13.05 20.95
Strongly Agree 20.24 15.15 24.94
We are concerned about our child’s future (education/job/marriage/pregnancy)
Strongly Disagree 7.5 0.0445** 9 0.1485 1.5 0.0009***
Disagree 4 2 6.8
Neutral 767 6.33 833
Agree 15 12.14 19.3
Strongly Agree 15.55 11.46 21.16

*P<0.1;**P<0.05; *** P<0.01

Checked all ANOVA using Bartlett’s test for equal variances, all the p-values are insignificant except #

Our study found mild to extremely severe levels of
depression among almost two-thirds of the studied
mothers of thalassemia patients (~63%), anxiety among
more than half of the mothers (~58%), and stress among
three-fifths (~62%) of the mothers. These proportions

are significantly higher compared to that of Bangladeshi
adults from urban areas on average having mild to severe
levels of depression (32%), anxiety (47%), and stress
(42.50%) [22]. In our study, most mothers of thalassemic
children experience varying levels of depression, anxiety,
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- 2N g or stress. This aligns with findings from similar studies in
m O M n O . . . . .
Blwd g g India, Indonesia, Pakistan, and Iran, where a majority of
= parents caring for thalassemia patients reported experi-
:)\o R encing stress, mental burden, depressive symptoms, and
g3 e overall poor mental health [12, 23-25].
Our study found that the cost of treatment and fre-
v . L .
2 ~ e~ b o o quency of blood transfusions are significant determinants
PR g g % g % § of mental health where higher treatment cost and higher
S = T transfusion frequency are responsible for worse mental
8 <+ hn8 - ZA8KR health status. This gives a justification of why the studied
= § IS ggh oo i g mothers have lower mental health status compared to the
urban Bangladeshi adults in general. This re-emphasizes
Mo ¥83 the significance of the child’s disease translating into the
Slwwoxg mother’s mental health problem, as found by Sarghi et al.
5 o o (2006) [14].
2 a2g9 S In our study, we uncovered some noteworthy insights.
glglxs e While a minority of mothers reported experiencing dis-
cord in their relationships with their spouses, the major-
E oo m ity expressed a consensus regarding the impact on their
o ‘i RIS BN social lives. Furthermore, nearly all the mothers in our
o o o o o o . .
g study shared deep concerns regarding their thalasse-
Yy p 8 8
2 M N o @ 23 mic child’s future, encompassing their education, career
ol 2 . . )
E § N YR 23 &8 prospects, and prospects for a fulfilling conjugal life.
' o= o O
These findings resonate with prior research conducted in
9= o N Pakistan, where the cultural context mirrors our obser-
2 2IFees vations [24, 26]. They found that parents of thalassemic
— - = — ™
_ patients often face challenges in their social interactions
?\g S Q< b and express concerns about their children. However,
S N O O — . . .
o=@ oo their cultural context appears to preserve their relation-
ships with their spouses, despite the challenges posed
p p p ges p
ol g - by the disease [26]. This pattern aligns with the find-
= o ™~ N
g3 58 8AH ings of another study in Pakistan, where a substantial
5 i number of parents encountered disapproval from their
A . . . . .
b o S relatives (56%), yet their spousal relationships remained
AR M N =
§' § S § TR I 3 3 unaffected (77%) [24]. Notably, a significant portion of
— | (o)} o O . .
o mothers in our study acknowledged that their long-term
rofessional aspirations were hindered. This is a note-
p P
worthy observation given that a substantial percentage
y 8 P g
- of these mothers had completed higher secondary educa-
5 tion (~21%) or even obtained a bachelor’s degree (~23%).
S Education and family income are significant determi-
g nants of depression and stress among women in gen-
% eral [27]. In our investigation, we identified a substantial
g connection between the educational background and
3 family income of the mothers under study and their
g mental health status. Notably, mothers with higher lev-
~ T'? els of education displayed significantly lower depression,
(=}
S S 3 anxiety, and stress on average. Additionally, a higher
g g family income was linked to improved mental health
% " g = ’fon £ status among these mothers. This correlation aligns
S |2 2 £ LS with findings from other studies, which have similarly
== w °© .
N8 g T ? = V% - 2FE demonstrated the interplay between mental health and
9] = -~
2le 8258835 55 8§ educational attainment [24, 25]. According to previous
- 5225282 o T9Y g p
o
SIS G- ol studies, a higher level of education is also significantly
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associated with a better quality of life [28], which can be
significantly influenced by mental health status as a study
in Malaysia found that higher stress is significantly asso-
ciated with lower quality of life for mothers with thalas-
semic children [29].

Social life is a significant determinant of anxiety in
our study. Similarly, research in both Egypt and Malay-
sia has consistently shown a positive correlation between
the presence of social support and the overall quality of
life experienced by mothers raising children with thal-
assemia. These findings underscore the crucial role of
social support as a potential determinant of the men-
tal well-being of these mothers [28, 29]. Furthermore,
the study in Malaysia emphasized the essential role of
social support in mitigating the adverse impact of stress
on the quality of life for mothers raising children with
thalassemia [29]. On the other hand, quality of life is
significantly and positively associated with socioeco-
nomic level, as found by the study in Egypt, implying that
mothers at lower socioeconomic levels receive less social
support [28]. Therefore, the challenges faced by these
mothers are notably more daunting when compared to
their counterparts with higher socioeconomic status.
This finding holds particular significance in the context
of Bangladesh, where our study illuminated the preva-
lence of low family incomes among the majority of moth-
ers caring for children with thalassemia, emphasizing the
predominantly low socioeconomic status of thalassemia
patients in the country.

The need for psychological, social, and economic sup-
port to cope with the challenges was emphasized by pre-
vious qualitative studies on the mothers of children with
thalassemia [11, 13]. Regular counselling sessions for
parents, educational programs for other family members,
public awareness of thalassemia, and enhancing mothers’
awareness of self-care were recommended in previous
studies. All these are important because the thalassemia
parents seek family cooperation, social support, and
medical consultation to cope with the challenges [30]. A
study in Iran identified the most common coping behav-
iour of the mothers of thalassemic children including
reading about medical issues that worry them, praying to
and trusting god, and self-counselling by saying that they
have things to thank god for [30].

This follow-up study found that among the 365 cases,
six patients died between 2018 and 2022, re-emphasizing
the low survival rate of the patients due to inadequate
treatment in developing countries like Bangladesh.
Although the mental health status of the mothers who
lost their child is beyond the scope of this study, previ-
ous studies have found that there is an increased risk of
anxiety and depression among bereaved parents (who
lost their child owing to a malignancy) compared with
non-bereaved [31]. We can get a hint about this in our
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study too as we found a significant association of death
due to thalassemia among extended family and relatives
with the depression, anxiety, and stress of the moth-
ers. As our study excluded bereaved mothers (who lost
their child due to thalassemia), our measures of anxiety,
depression, and stress would be underestimated. More-
over, the study in Sweden also found that psychological
distress was overall higher among bereaved mothers than
the bereaved fathers [31]. This makes our study on the
mental health of mothers more relevant.

Limitations

The main limitation is recalling bias. Second, our study
findings may not be generalizable to all thalassemia fami-
lies in the country, especially patients from remote areas
who are unable to travel to the capital city for regular
medical treatment. Third, the findings may be signifi-
cantly impacted by the low number of observations due
to the high attrition rate of first-round cases. Fourth,
behaviour and body language cannot be observed well
in telephone interviews which can be a significant fac-
tor in measuring DASS-21 scores. Fifth, the pre-existing
psychological condition of the people participating in the
study is unknown, which can cause a bias in estimating
the depression, anxiety and stress among them.

Conclusions

Like in many other parts of the world, caring for a child
with thalassemia can be an emotionally challenging expe-
rience for mothers in Bangladesh. The majority of the
mothers of children with thalassemia are found to have
some level of depression, anxiety, or stress. An inherited
blood condition called thalassemia necessitates regular,
often intensive medical intervention. The chronic nature
of the condition, coupled with the financial, social and
physical burdens associated with its management, can
contribute to elevated levels of depression, anxiety, and
stress among mothers. The disease-related factors such
as treatment cost and transfusion frequency are found to
be the important determinants of the mental health sta-
tus of the mothers.

Policymakers, support groups, and medical profes-
sionals must acknowledge and respond to the mental
health needs of mothers raising and caring for thalas-
semia-affected children. Providing easily accessible and
comprehensive support services, including counselling,
support groups, and financial aid, can play a significant
role in mitigating the psychological impact of thalassemia
on mothers and improving the overall well-being of both
the caregiver mothers and their children affected by the
condition.
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