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Abstract 
 
Objectives To determine the economic burden of thalassemia on parents of thalassemic children. 

Study design, settings and duration: Descriptive nonprobability, purposive sampling done in PHRC Research Centres of 

Multan, Lahore, Islamabad, Karachi, Peshawar and Quetta from July 2013 to June 2014. 

Patients and Methods: After taking informed written consent, parents/guardians of thalassemia major children were 

interviewed. All information was recorded on the pre-tested questionnaire. Data was entered and analyzed using SPSS 

version 11. 

Results: A total of 600 guardians/ parents of the thalassemic children were included in the study. There were 57% boys and 

43% girls with a mean age of 9.40 + 5.66 years. Among them, 47.8% were from rural and 52.2 % from urban areas. Almost 

71% children were transfusion dependent. The family history of cousin/interfamilial marriage was present in 78.2% while 

parental consanguinity was present in 72.8%. Only 1.7% parents got premarital screening for thalassemia.  In private sector 

56.8% had to pay nothing while others had to pay from Rs. 500 to Rs. 2000 per visit. Expenditure per month in private 

thalassemia centres showed that 57% had to bear no cost at all, 12.2% had to spend up to Rs. 1000, while 24.8% Rs. 1001 

to 5000 and 6% had to pay more than Rs. 5000. In the government sector cost per visit in 35.5% was up to Rs. 500 while 

others had to pay between Rs. 501 to more than Rs. 2000. Monthly cost at government sector almost doubled. Total 

expenditure (private and government sector) per month was Rs. 9626 for each patient. 

Conclusion:  Total cost (both direct and indirect) for the management of thalassemia was quite high and this cost puts 

significant economic burden on the affected thalassemic families. This disease puts social, financial and psychological 

impacts on suffering families, so prevention-based strategies like premarital screening, prenatal diagnosis and genetic 

counseling should be adopted in Pakistan. A national screening project for thalassemia is the need of the day. 
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Introduction  
 

 halassemia major is the common genetic disorder 

in which life is impossible without regular blood 

transfusions.
1,2

 This disease is one of the prime examples 

where prevention has got priority over the treatment. The 

preventive aspects of the disease have been adopted in 

some countries.
3
 The pre-natal diagnosis is the mainstay 

in all these thalassemia control programs. Thalassemia 

are more prevalent around Mediterranean Sea, Turkey, 

Iran, India to South East Asia mainly Thailand and South 

China. In Italy and Greece, its prevalence is 5 to 15%.
4 

Thalassemia major is a common hereditary disease in 

Iran affecting about 25000 children and about 3 million 

are carriers of the disease.
5
 Maldives has a carrier rate of 

18% while its prevalence is 16% in people of Cyprus and 

3 to 8% in the population of China, Bangladesh, India 

and Malaysia.
4,6

 In India, there are about 25 million 

carriers of β-thalassemia genes and over 9000 children of 

thalassemia are born every year.
7-9

 Pakistan has the 

highest number of transfusion dependent thalassemic 

children worldwide. More than 80000 children are 

suffering from thalassemia major and there are about 8 
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million carriers.
10

 Furthermore, about 4000 to 5000 

thalassemia major children are born each year in 

Pakistan.
11

 The carrier rate of thalassemia in Pakistan is 

5.3% however; it varies from 1.4 to 8% in different 

regions of the country, having highest prevalence along 

the Arabian Sea coast.
12

 The disease is prevalent among 

different caste systems in Pakistan including Rajputs, 

Jatts, Arains, Shaikhs and Pathans who mostly emphasize 

on the consanguineous marriages.
13 

Consanguineous 

marriages, high frequency of thalassemia gene in the 

population, low literacy rates, poor socio-economic 

status, lack of awareness, ethnic bindings are the 

contributing factors towards its high prevalence and 

persistence in the country.
14-15

 The average life 

expectancy of thalassemia major patient in Pakistan is 

about 10 years 
14

 compared with developed countries 

such as Germany has more than 20 % patients older than 

21 years of age.
16

 Thalassemia is a continuous stress and 

economic burden on the suffering families and only a few 

studies are available in Pakistan on the economic burden 

of thalassemia major.
17-20

 

A study from Thailand has reported annual cost 

of 950 USD for the treatment of one thalassemia patient. 

In this 59% is the direct medical cost and 24% is the 

indirect cost. In Sri Lanka the management of this 

disorder squeezes about 5% of total health budget.
21

 In 

UK, the lifetime cost of thalassemia patient is 219068 to 

803002 pounds which is the largest cost.
22

 A study from 

Myanmar has calculated the annual estimated cost per 

thalassemia patient to be 1108.6 to 1208.7 KYATS.
23

  

In Pakistan there are more than 80,000 children 

are suffering from thalassemia major, however, there is a 

scarcity of data available on economic burden of this 

disease. Therefore, the current study was designed to 

determine the economic burden of the disease on the 

families of thalassemic children. The results of this study 

will form the basis for the development of preventive 

strategies to control this disease. Ultimate measures will 

relieve the family stress, will save the economic losses 

and may help to reduce the disease burden. 

 

Patients and Methods 

 

Major thalassemia Centres of all four provinces 

and Federal capital city of Pakistan were included in this 

descriptive cross-sectional study. Ethical permission to 

conduct the study was taken from Institutional Ethical 

Review Committees of the participating institutions. After 

taking informed written consent, parents/guardians of the 

thalassemia major children who were registered in the 

thalassemia wards/centres were included in the study.  

The parents/guardians were interviewed for their 

socio-economic status (low income= Rs. 12000 per month, 

middle income = 12001-35000 per month and high-

income= more than Rs. 35000 per month),
24

 ethnicity, 

caste, history of cousin marriages, history of screening 

before marriage, history of thalassemia in the family etc. A 

pre-tested questionnaire was used by the trained data 

collectors to collect data on average expenditures incurred 

upon transfusion, medication, consultation, lab 

investigations, traveling and economic losses etc. 

Data were entered and analyzed using computer 

software SPSS version 11. Descriptive statistics was 

applied to calculate mean and standard deviation for the 

age of the patients. Frequencies and percentages were 

calculated for categorical study variables like gender, 

socio-economic status, occupation, mode of treatment, 

residential status, history of cousin marriages and 

premarital screening. 

 

Results 

 

A total of 600 respondents agreed to give their 

input in the survey. Of the care givers, 26.2% were fathers, 

55.5% mothers, 9.3% grandmothers, 3% aunts and 3.8% 

sisters. Among thalassemic children 57 % were boys and 

43 % girls. Mean age of these patients was 9.40 + 5.66 

years. Of these 600 study cases, 47.8% were from rural 

areas and 52.2% were from urban areas. Seventy one 

percent belonged to poor, 25.5% to middle-income and 

only 3.5% to high-income families. Parental consanguinity 

was present in 72.8% patients while tradition of intra-

familial marriages in the families of index cases was 

present in 78.2 %. 

Only 1.7% got premarital screening for 

thalassemia, while 98.2% had no screening for thalassemia 

before marriage.  Among the thalassemic children, 70.7% 

were dependent on blood transfusion. Of these 600 

children, 65.6% children were diagnosed as having 

thalassemia at the age less than 6 months and 22.2% at 6-

12 months of age, 5.8% at 12-24 months and 6.3% after 

the age of 24 months. Of these 600 families, 91.7% had 1-

3 thalassemic children and 7.83% had 4-7 thalassemic 

children. 

Monthly visits by the patients and care givers to 

the private thalassemia centres showed that 56.6% made 

no monthly visits, 32.6% visited 1-2 times, 9.7 % visited 3-

4 times and 1% visited 5 times a month. The consultation 

fee paid to the private doctors ranged from no payment in 

72.4 % to Rs. 500 in 24.5 % cases, while 3.1 % paid more 

than Rs. 500 per visit. 

Medicinal expenditures per visit showed that 

60.2% had no expenditure, 22.5% had to pay up to Rs. 

500, 12.5% paid up to Rs. 501-1000 and 5% had to pay 

more than Rs 1000/visit. 

Laboratory expenditures showed that 74% had to 

bear no laboratory expenditure, 17.83% had to pay up to 

Rs. 500 while 8.2% had to pay more than Rs. 500. 

Miscellaneous expenditure in majority i.e. 29.3% was up to 

Rs. 500 per visit while 5.8% had to pay more than Rs. 500. 

Total cost per visit at the private thalassemia 

centers showed that 56.8% cases paid nothing, 11.3% 
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paid up to Rs. 500, 21.5% paid Rs. 501-2000 while, 

10.3% paid more than Rs. 2000. Total expenditure in 

private sector was also calculated i.e. 57% had to pay 

nothing, 12.2% had to spend up to Rs. 1000, 24.8% had 

to spend Rs. 1001 to 5000 while 6% had to spend more 

than Rs.5000. City wise cost per month in private 

thalassemia centers is given in Table-1. 

 
Table 1:  City wise total expenditures in private thalassemia 

centers per month. (n=600) 

 
City 

Name 

No 

Expenditure 

< than  

Rs. 1000 

Rs.  

1001 – 5000 

> than 

Rs. 5000 
     

Multan 

Lahore 

45 (45%) 

98 (98%) 

37 (37%) 

Nil 

18 (18%) 

Nil 

Nil  

02 (02%) 

Islamabad 22 (22%) 10 (10%) 58 (58%) 10 (10%) 

Karachi 64 (64%) 19 (19%) 14 (14%) 3 (3%) 

Quetta 82 (82%) 4 (4%) 13 (13%) 1 (1%) 

Peshawar 31 (31%) 3 (3%) 47 (47%) 19 (19%) 
     

 

In government sector, the frequency of visits per 

month was calculated and it showed that 64.7% had to 

make 1-2 visits and 18.7% had to visit 3-4 times/month. 

Government sector charges showed that 97.2% had to pay 

nothing, 2.5% paid up to Rs. 500 and only 0.33% had to 

pay more than Rs. 500 per visit. Medicinal charges per 

visit showed that 40.5% paid nothing, 49.3% had to pay up 

to Rs. 2000 and 10.2% paid more than Rs.2000. 

Laboratory charges in government sector showed that 

81.5% had to pay nothing, 16.6% had to pay up to Rs. 500 

and 2.33% paid more than Rs. 500/visit. Miscellaneous 

expenses per visit showed that 17.5% had no such 

expenses, 71% had expenses up to Rs. 500 and 11.5% 

spent more than Rs. 500. Cost per visit at government 

sector showed that 35.5% had to pay Rs. 500, 33.8% paid 

Rs. 501-2000 while, 14.6% paid more than Rs. 2000/visit. 

Cost per month at government sector when calculated 

showed that 37.5% had to pay up to Rs. 1000 while 35.5% 

paid up to Rs.1001 to 5000 and 10.5% paid more than Rs. 

5000. City wise cost per month in government sector is 

given in Table-2. 

Cost spent on associated illnesses per month 

revealed that 30% had to bear expenses up to Rs. 500 

while 13.16% spent Rs. 501-1000 and 11.6% Rs. 1001-

5000. Economic loss per visit when calculated showed that 

18% had a loss of up to 500 rupees, 16.2% had a loss 

ranging from 501-1000 rupees, 32.5% ranging from 

Rs.1001-5000 and 2.16% more than Rs. 5000. Working 

days missed showed that 53.5% had to stay out of work for 

1-2 days per month. 

Distance from healthcare facility when inquired, 

showed that 20.6% had to travel less than 10 km, 23.3% 

had to travel between 11-20 km, 25.8% had to travel 

between 21-50 km, 18.5% had to travel between 51-100 

km and 11.7% more than 100 km. Transport expenditures 

per visit in 14% were up to Rs. 100, in 57.3% it ranged 

between Rs. 101-500, in 17.7% it ranged between Rs. 501-

1000 and in 11% it was more than Rs.1000. Time taken to 

reach health care facility was up to 1 hour in 19.8% cases 

while 19.2% spent between 1-2 hours, 19.7% spent 2-5 

hours, 29% had spent 5-10 hours, 10.83% spent 11-24 

hours and 1.5% more than 1 day. Time spent in the 

hospital in 96.7% cases ranged between 4-10 hours per 

visit. 

 
Table 2: City wise total expenditures in government sector 

per month. (n=600) 

 
City 

Name 

No 

Expenditure 

< than  

Rs. 1000 

Rs.  

1001 – 5000 

> than 

 Rs. 5000 
     

Multan 

Lahore 

1 (1%) 

1 (1%) 

21 (21%) 

60 (60%) 

48 (48%) 

22 (22%) 

30 (30%) 

17 (17%) 
Islamabad 67 (67%) 13 (13%) 17 (17%) 3 (3%) 

Karachi 7 (7%) 70 (70%) 23 (23%) Nil 

Quetta Nil 42 (42%) 58 (58%) Nil 
Peshawar 23 (23%) 19 (19%) 45 (45(%) 13 (13%) 

     

 

Discussion 
 

Beta thalassemia is a most prevalent genetic 

blood disorder recognized in the world 
15

 and about 4% 

of the world population carries thalassemia gene.
25

 This 

disorder results in considerable morbidity and mortality.
22

 

In thalassemia, male gender predominance has been 

reported in various studies. Similarly, in current study 

57.2% were boys and 42.8% were girls. A similar trend 

was also reported by various studies previously. Qurat et 

al15 reported 65.7% versus 34.3% and Gurback et al 
26

 

reported 55.5% versus 44.5%. The disease was more 

prevalent in low-income groups and poor families. As per 

classification of socio-economic status given in 

Economic Survey of Pakistan (2011-2012),
24

 in the 

present study, overall 71% of the affected families were 

from the poor socioeconomic background. Similar 

findings have been reported by Qurat et al,
14

 Shami et al 
27

 and Hafeez et al.
13

 Moreover, the same family may 

have more than one thalassemic child.  Qurat et al 
14

 have 

reported that 70% of the families had more than one beta-

thalassemic child. Similarly, in this study, 91.7% had 1-3 

thalassemic children in the same family and 7.8% had 4-7 

thalassemic children. This familial tendency also 

increases the burden on the family and points towards the 

seriousness of interfamilial marriages among the sufferer 

families. Interfamilial marriages are the main source for 

its spread and persistence in Pakistani population. We 

also probed into family history, 78.2% gave a history of 

cousin/ interfamilial marriages and 72.8% parental 

consanguinity. Thalassemia is a condition where 

prevention has primary importance and has priority over 

treatment, for this mass thalassemia screening, prenatal 

diagnosis, familial and genetic counseling programs have 

been launched in many countries.
28-31

 In this study, only 

1.7% of the parents had undergone premarital screening 

and received counseling. Preventive control programs 
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have been successful in preventing thalassemia births by 

96% in Cyprus, 62% in Italy and 52% in Greece from 

1972 to 1984.
32

 Therefore, more concentration and 

attention has to be directed towards the affected families 

and this can save them from future hardships. Premarital 

screening can identify the individuals at high risk and an 

intensive preventive program like pre-natal diagnosis can 

also be offered to these couples.
33

 If both parents are 

carriers of thalassemic gene there are 25% chances in 

each pregnancy resulting in a child with thalassamia 

major, 50% chance to give birth to a carrier child and 

25% child with the normal gene, so premarital screening 

will be really important to meet the future challenges of 

thalassemia. As far as the economic burden is concerned, 

the patient’s caregivers were asked about the number of 

visits of the thalassemic children to hospitals. If we 

compare the cost of consultation, it is encouraging that 

government sector provided consultation free of cost in 

97.2% of the cases, while in private sector 72.6% of the 

sufferers were able to get consultation services free of 

cost. The cost of hospital charges, medicine charges, lab 

expenditure and miscellaneous expenditures etc. were 

also inquired. Total cost per visit and per month was also 

calculated. Average cost per visit per patient in public 

sector was Rs. 1104 while it was Rs. 718 in private 

thalassemia centres. Less expenditures/ free consultation 

in private thalassemia centres were due to collaboration 

of different blood donor societies and NGOs which 

facilitate such patients. In Myanmar, the annual cost per 

patient was Kyats 1108.6 to 1208.7 the averaged annual 

cost borne by the patient’s families were Kyats 107 (0 – 

1509).
23

 The average cost per month was Rs. 2118 in 

Government sector while it was Rs. 1340 in private 

sector. A study conducted by Riewpaiboon et al 
19

 

reported from Thailand the average annual cost per 

patient was 950 USD and direct medical cost accounted 

for 59% of the total cost in thalassemic children while 

annual cost per patient in our study when changed in 

USD, is 1070  $ which is comparable to that of 

Riewpaiboon et al.
19

 

Our study results have also indicated that people 

had to travel long distances to reach to the government 

sector for transfusion purpose and chelation therapy. This 

was again exerting extra financial burden on the sufferer 

families because majority of them were using public 

transport and had to pay high fare to reach there and 

consumed long hours, moreover 53.5% of the attendants 

had to miss 1-2 working days per month and the average 

economic loss in terms of work days missed was 

Rs.1133/- per month which can be saved if such facilities 

are provided to them at nearby healthcare centres. The 

total indirect average cost was Rs.3468/-. Total cost 

(direct and indirect) was Rs.6926/- per month for each 

patient. In India, approximate expenditures per patient 

came out to be Rs. 2500/- per month.
7
 Although 

government sector provides majority of services free of 

cost like consultation, blood transfusion and laboratory 

tests but these families had to bear certain charges like 

purchase of medicines from the market and 

miscellaneous expenditures like food etc. In some big 

cities like Islamabad and Karachi some NGOs were 

providing transfusion facilities at nominal prices so a 

majority of people preferred to go there but in other 

cities, these families had to come to government sector 

for this purpose.  

Keeping in view the economic burden, its social 

and psychological effects public awareness about the 

disease should be addressed at every level. Extended 

family screening of thalassemia patients, genetic 

counseling of individual at risk and couples, prenatal 

diagnosis of the suspected fetus should be emphasized. 

Prevention is cheaper and fruitful as the cost of treatment is 

10 times the cost of prevention
10

 than care and 

management. National thalassemia program in Iran over 5 

years period has dropped the number of new cases of 

thalassemia from 1200 to just 70.
10

 Therefore, there is need 

to carry out a screening project in Pakistani population, at 

least among affected families followed by awareness 

campaigns on long term basis. Based on our observations 

national beta thalassemia prevention program will have 

cost-benefit effects. In addition to the financial savings, 

saving of hundreds of blood units and work hours, all will 

help towards economic strengthening. 
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