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Abstract Healthcare-related expenditure for diabetes is in-
creasing at an alarming rate all over the world, resulting in a
huge burden on patients. The purpose of this cross-sectional
study was to estimate the healthcare cost incurred by patients
with type 2 diabetesmellitus (T2DM). The study included 531
registered patients with diabetes of more than 1 year. All the
treatment-related records of the last 12 months were collected
from the patients’ guide books. Data were analyzed to deter-
mine the average cost (exchange rate: US$1=Bangladeshi
Taka 80) incurred by the diabetic patients in treating the dis-
ease and were calculated based on the total amount spent by
them to that of total number of patients. The mean±SD age of
the patients (male 46.5 % and female 53.5 %) was 53.0±
10 years with duration of diabetes 9±6.7 years. The average
annual cost of care was US$314 (direct cost US$283 and
indirect cost US$31). Drugs accounted for the largest share
(68%) of the direct cost, followed by laboratory investigations

(12.5 %) and consultation fees (11.7 %). Results of bivariate
analysis showed that the annual direct cost of care significant-
ly increased with age, monthly household income, duration of
diabetes, and the number of co-morbidities/complications.
However, results of multivariable analysis showed that, except
age, all other remained significant (p<0.001) explanatory var-
iable of direct cost. The annual cost of diabetes care per person
in the outpatient department of a tertiary care facility was
US$314. Based on this finding, it is estimated that the total
annual burden of some 5.1 million diabetic patients will be
US$1.5 billion, which is a large burden for a developing coun-
try like Bangladesh. Primary prevention should be in focus to
combat the economic burden of diabetes.
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Introduction

Diabetes imposes a large socioeconomic burden on the indi-
vidual, family, and nation. The costs associated with the treat-
ment of diabetes include an increased use of health services,
loss of productivity, and disability. The International Diabetes
Federation (IDF) most recently estimated that 8.3 % of 382
million adult people have been suffering from diabetes, and
the number of people with the disease will rise beyond 592
million in less than 25 years. The burden of diabetes and
diabetes-related mortality and disability has been increasing
in Southeast Asia. About one-fifth of all the adults with dia-
betes in the world live in the Southeast Asia Region. The
number of people with diabetes in the region is likely to in-
crease to 123 million by 2035 [1].

Mauritius has the highest (15.1 %) prevalence of diabetes
among adults in the region, followed by Bangladesh at
(10.6 %) [1]. Several small-scale population-based studies in
Bangladesh at different time points revealed an increasing
trend of diabetes prevalence in rural [2–8], semi-urban [8,
9], and urban [4, 6] communities.

Results of studies in different parts of the world showed an
increasing trend of expenditure associated with diabetes, e.g.,
England and Wales US$1.92 million (or US$2042 per person)
in 1995 [10], Spain US$650 million in 1997 [11], USA US$98
billion in 1998 [12], IndiaUS$50million in 2000 [13], and Latin
America and the Caribbean US$65.216 billion in 2003 [14].

The American Diabetes Association estimated that the
global expenditure incurred to treat diabetes and prevent
diabetes-related complications was at least US$548 billion in
2013. By 2030, the expenditure is likely to exceed US$595
billion. The people of the low- and middle-income countries
pay a larger share of the expenditure on diabetes care com-
pared to those of the high-income countries. They lack access
to health insurance and publicly available medical services. In
some poorest countries, people with diabetes and their fami-
lies bear almost the total cost of medical care. Despite the huge
number of people with diabetes in the Southeast Asia Region,
healthcare spending on diabetes was estimated to be only
US$6 billion, accounting for less than 1 % of the global total,
with India estimated to have spent the largest proportion [1].

The American Diabetes Association reported that the US
economy suffered the productivity loss of US$69 billion in
2012, as a result of loss of earnings due to loss of work days,
restricted activity days, low productivity at work, mortality,
and permanent disability caused by diabetes. Such losses are
perhaps relatively large in poorer countries because premature
deaths due to diabetes occur at a much younger age [15].

In the near future, diabetes is likely to pose a severe burden
on the already fragile and under-resourced healthcare system
in Bangladesh. The per-capita expenses of diabetic patients
highly vary from country to country, depending, however,
on the available resources, training and interest of the treating

doctor in diabetes, and the patients’ ability to pay for it. Due to
scant resources and burgeoning costs, healthcare planners and
providers worldwide are being forced to cut resources. To be
able to plan and allocate resources, adequate background data
are required, which include an estimate of current costs of
care. So far, initiatives on healthcare cost of diabetes in Ban-
gladesh are very little. The present study was conducted to
estimate the healthcare cost of T2DM incurred by patients in
a tertiary care hospital of Bangladesh. Results of the study
may help deal with healthcare cost of T2DM to a certain
extent. The evidence gathered in the study may also help es-
timate the total burden of the disease and conceptualize strat-
egies at the local, regional, and national levels.

Methods

Subjects and settings

This cross-sectional study was conducted among registered
patients with T2DM at the outpatient department (OPD) of
the Bangladesh Institute of Research & Rehabilitation in Di-
abetes, Endocrine and Metabolic Disorders (BIRDEM) Hos-
pital, the only national level tertiary healthcare and research
institute for diabetes in Bangladesh. The institute has been
recognized as the WHO collaborating center for research on
the prevention and control of diabetes. BIRDEM has the larg-
est diabetic OPD turnover in the world under a single roof and
has an inpatient hospital with about 700 beds with all modern
disciplines of medicine [16]. The registered diabetic patients,
aged ≥18 years, of either gender, with more than 1 year of
diabetes (to get annual estimation of expenditure) and those
willing to participate voluntarily were included in the study.
The sample size was determined using the appropriate statis-
tical formula (n=z2*s2/d2, where z=1.96, s2=variance, d=de-
gree of accuracy desired). The BIRDEM hospital attracts pa-
tients with different demographic and socioeconomic back-
grounds from all over the country; it has about 497,756 reg-
istered patients with diabetes and serves more than 4000 dia-
betic patients daily [17]. The average number of patients per
day in the BIRDEM OPD is sufficient to cover the total
sample-size of this study.

In total, 531 patients with T2DM, who met the inclusion
criteria, were interviewed using a pretested structured ques-
tionnaire. A pilot study was conducted to test the suitability of
the questionnaire, and based on the findings of the pilot study,
minor modifications were made in it. All the treatment-related
records of the last 1 year (to get the annual estimation) along
with the degree and extent of complications, such as cardiop-
athy, retinopathy, and nephropathy, were collected from the
patients’ guidebooks. The direct cost (costs of medical advice,
investigations, medical and other treatments) and the indirect
cost [costs of productivity loss and accompanying person(s)]
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relating to the management of diabetes were calculated from
the consumers’ point of view.

Cost-estimation procedure

The direct cost covered direct medical cost, which included
costs of outpatient visits, laboratory tests, medicines, and other
medical services and direct non-medical cost, including trans-
portation expenses, food on the way to the hospital and other
personal maintenance service expenses borne by patients and
their attendants. Costs of outpatient visits and laboratory tests
and medicines were calculated using the regular charges of the
BIRDEM hospital and BIRDEM pharmacy records respec-
tively, which were almost similar to those of other city hospi-
tals. By adding all the cost components for a single visit, the
average per visit cost per patient was calculated. The annual
average expenditure on medical care was estimated by multi-
plying the average per visit expenditure by the number of
visits per year.

The indirect cost included the opportunity cost of time lost
due to morbidity (temporary disability). Themorbidity-related
component included the productivity loss of time invested by
the patient and his/her accompanying person. The indirect
healthcare cost was calculated using the human capital ap-
proach. The human capital approach considers the value of
loss of productivity as a result of disability and premature
death using the lost earnings as a surrogate for the impact that
premature death and disability had on individuals and society
[18]. To quantify the loss of production due to short-term and
long-term absence due to sickness, the average working hours
(40 h/week) for men and women were used. The average cost
of labor for an individual was used for the value loss of pro-
duction. The wage rate of housewives was estimated using the
minimum wage rate of Bangladesh [19]. The costs were ini-
tially determined in Bangladeshi taka (BDT) and then convert-
ed to US dollar (BDT 80=US$1).

Ethical approval

The Ethical Review Committee (ERC) of the Bangladesh Di-
abetic Somiti (BADAS) accorded the ethical approval. Writ-
ten informed consent was taken from each subject using a
form which was originally developed in English but was later
translated into Bangla (local language). All the literate sub-
jects themselves read the consent form and signed. For the
illiterate subjects, the data collector read out the consent paper
before them, and if they agreed, their thumb impressions were
taken.

Statistical analysis

The SPSS software (version 16 for Windows) (SPSS, Inc.,
Chicago, IL, USA) was used for analyzing data. Control of

data entry was secured through both program appliance and
manually. Descriptive measures included mean, standard de-
viation (SD), median and range, and percentages. Data were
checked for normality plots with tests (histogram with normal
curve, Q-Q plot, etc.), which clearly showed non-normality.
The Mann-Whitney U test and Kruskal-Wallis test were per-
formed for comparing the groups, and Spearman’s correlation
was done to see the association between continuous variables.
A linear regression analysis was performed to investigate the
effect of independent variables (age, monthly household in-
come, duration of diabetes, number of co-morbidities/compli-
cations, and mode of treatment) on the cost of care. The sta-
tistical tests were considered significant at a level of 5 % (p≤
0.05), and all the p values presented are two-tailed.

Results

Of the 531 patients with T2DM, 284 (53.5 %) were female.
The mean (±SD) age of the patients was 53±10 years, and
the mean (±SD) duration of diabetes was 9±6.7 years.
About half (49.4 %) of them were aged 41–55 years.
Forty-three percent had up to higher secondary (HSC) ed-
ucation, 29 % completed primary education, 26 % either
graduated or had higher education, and only 2 % were illit-
erate. The majority (48 %) were housewives, 19 % were
service holders, 12.6 % were businessmen, only 1 % were
day laborers, and 19.2 % were unemployed. The median
monthly household income was US$312, ranging from
US$19 to 1875. Fifty-eight percent managed their glycemic
level by oral hypoglycemic agents (OHA), 18 % by insulin,
and 24 % by a combination of OHA and insulin. Around
40 % had 2 or more co-morbidities or diabetic-related com-
plications (Table 1).

Annual cost of diabetes care

The average annual cost of diabetes care was US$314 with
interquartile range (IQR) US$185–395. The average direct
cost was US$283 (IQR US$163.7–354.6), and the indirect
cost was US$31 (IQR US$2.1–38.8). The direct cost
accounted for 91.5 % and the indirect cost accounted for
8.5 % of the total annual cost of care.

Most (97 %) of the total direct cost was due to direct med-
ical cost and only 3 % for direct non- medical cost. Drugs
accounted for the largest share (68 %) of the direct medical
cost, followed by cost of laboratory investigations (12.5 %)
and consultation fees (11.7 %).

The indirect cost of diabetes care was not calculated for
those whose productivity was forgone. Excluding the unem-
ployed persons, the average loss of productivity by the pa-
tients without and with attendants was US$28 (IQR US$
3.4–34.9) and US$71 (IQR US$ 23.3–76.8), respectively.
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The average annual indirect cost of care was US$31 (IQR
US$2.1–38.8). The indirect cost of care was 2.5 times higher
for patients with attendants due to loss of productivity by
attendants compared to patients without attendants (Table 2).

Cost of diabetes care in different groups

The annual direct cost of diabetes care was higher for males
[median US$ 254 (IQR 168.5–372.7)] than that for females
[median US$250 (IQR 157.8–345.3)], although the difference
was not significant (p=0.196). However, the annual indirect
cost was significantly (p=0.001) higher for males [median
US$ 47 (IQR 23.3–83.4)] than that for females [median
US$4 (IQR 3.4–13.5)] due to higher earning by males. The
direct cost of care was significantly (p=0.048) higher for illit-
erate persons. The indirect cost of the patients gradually in-
creased with level of education, and the difference was signif-
icant (p=0.001) (Table 3).

The direct cost of patients without any co-morbidity/com-
plication [median US$ 210 (IQR 131.7–306.2)] was signifi-
cantly (p=0.001) lower compared to those having at least one
or more than one co-morbidities/complications [median
US$265 (IQR 173.7–379.5)]; however, the difference
was not significant (p=0.350) for the indirect cost be-
tween two groups of patients. The direct cost increased
with an increasing number of co-morbidities or compli-
cations. The direct cost significantly differed (p=0.001)
between the mode of treatment groups. Those who were
treated with insulin only or a combination of both had
significantly higher direct (p=0.001) and indirect (p=
0.001) costs compared to those who were treated with
OHA only (Table 3).

All the cost components significantly (direct cost ρ=0.174,
p=0.001, indirect cost ρ=0.238, p=0.001) correlated with the
monthly income. On the other hand, age (ρ=0.125, p=0.001)
and duration of diabetes (ρ=0.352, p=0.001) significantly
correlated with the direct cost (Table 4).

Table 1 Distribution of socio-
demographic and clinical
characteristics of the study
patients (n=531)

Variables Number Mean±SD/ Percentage

Gender Male 247 46.5

Female 284 53.5

Age (years) 26–40 66 12.4

41–55 262 49.4

>55 203 38.2

Mean age Mean±SD 53.0(±10)

Education Illiterate 12 2.3

Primary 154 29.0

Upto HSC 229 43.1

Graduate and above 136 25.6

Occupation Service holder 101 19.0

Businessmen 67 12.6

Housewife 256 48.2

Day labor 5 1.0

Unemployed 102 19.2

Monthly household income (US$) Median (min-max)
313 (19–1875)

Duration of diabetes (year) 1–5 212 39.9

6–10 147 27.7

11–15 88 16.6

More than 15 84 15.8

Mean±SD 9±6.7

Mode of treatment OHA 308 58.0

Insulin 94 17.7

Combination 129 24.3

Number of co-morbidity/complication No co-morbidity/complication 148 27.8

1 171 32.3

2 or more 212 39.9

Results are expressed as number, percentage, mean±SD, median (min-max)
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Associated variable for describing direct cost

The annual direct cost (log-transformed) was fitted by multi-
ple linear regressions to the variables, such as age, monthly
household income, duration of diabetes, number of co-mor-
bidities/complications, and mode of treatment, which ex-
plained 40 % of the total variation in costs. In the multivariate
model, except age, all the variables were significant (p<0.05)
(Table 5).

Discussion

The present study was carried out taking into consideration the
consumer’s perspective where all the costs, including direct
and indirect costs, were included in analysis. The annual cost
per person of this study was US$314 in 2010, which was
higher than that reported by a study in China in 2006
(US$165) [20] and also in another OPD-based study in a clinic
in Pakistan (US$197) [21].

Table 2 Component-wise of
annual direct and indirect cost
(US$) of the study patients

Variables Average cost Median (IQR)

Direct medical cost

Outpatient visits 23.9 23.4 (18.8–28.1)

Investigations 27.2 26.1 (17.1–34.3)

Medicine cost 126.7 165.4 (68.4–164.2)

Self-monitoring of blood sugar 25.7 15 (7.5–45)

Direct non-medical cost

Food cost on the way to hospital 3.4 2.3 (1.6–3.8)

Travel cost 6.2 3.8 (1.9–7.5)

Total direct cost 282.9 250.6 (163.7–354.6)

Indirect cost

Lost productivity of the patientsa (n=427) 28.1 4.7 (3.4–34.9)

Loss of productivity of the patients with attendantsa (n=68) 71.4 40.7 (23.3–76.8)

Total Indirect cost (n=443) 37.1 13.5 (3.4–48.5)

IQR inter quartile range
a Lost productivity has been estimated by using specific wage rate per hour

Table 3 Socio-demographic and
clinical characteristics with cost
(US$) of diabetes management
among study patients

Characteristics Direct cost Indirect cost

Median (IQR) p value Median (IQR) p value

Sexa

Male 254 (168.5–372.7) 0.196 47 (23.3–83.4) 0.001

Female 250 (157.8–345.3) 4 (3.4–13.5)

Educationb

Illiterate 314 (139.3–391.9) 0.048 5 (3.4–39.9) 0.001

Primary 235 (143.4–315.2) 4 (3.3–20.4)

Upto HSC 264 (172.6–363.6) 18 (17.4–48.5)

Graduate and above 235 (159.3–379.6) 47 (19.4–85.3)

No of co-morbidity/complicationa

≥1 co-morbidity 265 (173.7–379.5) 0.001 14 (3.8–51.7) 0.350

No co-morbidity/ complication 210 (131.7–306.2) 13 (3.4–37.8)

Mode of treatmentb

OHA 182 (130.0–253.3) 0.001 8 (3.4–38.8) 0.001

Insulin 345 (281.8–498.8) 12 (3.7–45.0)

Combination 364 (277.6–489.4) 34 (4.0–81.5)

p is significant at the 0.05 level (2-tailed)
aMann-Whitney U test
b Kruskal-Wallis test was done
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In the present study, the direct cost per personwas US$283,
which comprised 91.5 % of the total annual cost; the remain-
ing 8.5 % (US$37) comprised the indirect cost. Results of a
study in 2007 in India showed that the mean direct annual cost
for outpatient care for all patients with diabetes was US$94.5,
and the indirect cost was estimated to be US$155 [22]. An
OPD-based study at a clinic in Karachi, Pakistan, reported that
the cost of medicine was 46 %, which differs substantially
from the findings of our study where 68 % of expenditure
was incurred for medicine. However, the cost of investigations
was 32 % for that population [21] compared to only 13 % in
our study.

In our study, a higher monthly income and higher educa-
tion positively correlated with the increased cost of diabetes.
Two studies in India reported a significant correlation with
educational status [11, 23], which is similar to our study. This
may be because of more awareness of the disease among
people with higher educational status and the fact that more
educated people earned more money; hence, they could afford
to spend more money for their health. It is well-established
that the cost of managing diabetes is dominated by old age
[24], and this phenomenon was also supported by our study.

The findings of our study indicate that the cost of
healthcare increases with the duration of diabetes and the
number of co-morbidities and complications. This pattern

was also observed in studies in several developed countries,
such as Iran [25], Norway [26], and Canada [27]. Diabetes-
related complications escalate the cost of managing the dis-
ease, and diabetes is associated with many complications,
which will ultimately impact on the healthcare system [22].
Likewise, a longer duration of the disease makes the condition
worse which eventually results in the higher cost of treatment.
A study in Germany stratified the per patient cost according to
the mode of treatment [28]. The present study support the
stated finding that patients had a higher direct cost and the
total cost for those treated with insulin monotherapy or a com-
bination of insulin and OHA compared to those treated with
OHA only. Overall, the duration of diabetes, the number of
co-morbidities/complications, and the mode of treatment were
found as the major contributor components of the treatment
cost.

Diabetes has been creating a huge burden on patients, fam-
ily, and society in Bangladesh. The results of the present study
showed that the annual cost of diabetes care per person at the
OPD of a tertiary care facility was US$314, and with an esti-
mated 5.1 million adult (20–79 years) diabetic patients, the
total annual burden will be US$1.5 billion (BDT 11,654 bil-
lion), which is huge [1]. Even without the cost of inpatient
services, the total cost of diabetes care in the country would
constitute nearly 5.1 % of our gross domestic product
(US$28.9 billion) [29].

The present study estimates provide information on the use
of resources for diabetes care, which may help describe the
impact that society faces because of such a disease. This initial
study, to our best knowledge, is the first documented study in
Bangladesh, the findings of which can lead to further investi-
gations in which cost-effective interventions could be evalu-
ated leading to a potential reduction in the economic burden of
diabetes.

The samples were drawn from a tertiary-level hospital in
Dhaka. The transportation cost of a fair number of patients
from outside Dhaka was not included while calculating the

Table 4 Correlation of age, monthly household income, and duration
of diabetes with annual direct and indirect cost of diabetes management

Variable Direct cost Indirect cost

ρ p value ρ p value

Age 0.125 0.004 0.016 0.734

Monthly household income 0.174 0.001 0.238 0.001

Duration of diabetes 0.352 0.001 0.111 0.202

Spearman’s correlation was done. p is significant at the 0.05 level
(2-tailed)

Table 5 Multiple linear
regression analysis of explanatory
variables considering annual
direct cost of diabetes/year (log
transformed) as dependent
variable

Variables Unstandardized
coefficients (β)

Sig 95 % Confidence interval for β

Lower bound Upper bound

Age −0.001 0.220 −0.003 0.001

Monthly household income 1.896 0.001 0.000 0.000

Duration of diabetes 0.004 0.007 0.001 0.007

No. of co-morbidity/complication 0.045 0.001 0.027 0.062

Mode of treatment

OHA Reference

Insulin 0.225 0.001 0.208 0.303

Combination 0.251 0.001 0.207 0.295

(Constant) 4.129 0.001 4.038 4.220

Adjusted R2 0.400
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cost of care, considering their permanent residence, which
might further increase the total cost of care.

The results of cost-burden analysis of diabetes care in this
study cannot be matched with other studies in developed
countries [10, 24, 28] mainly because of their social and eco-
nomic differences. A very few studies were conducted on the
total cost of diabetes in developing countries [21, 30, 31], and
the cost analyses undertaken different techniques and conduct
in different time, which makes the attempt of comparison
problematic.
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