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Abstract

Original Article

IntroductIon

Diabetes mellitus is one of the most common noncommunicable 
diseases and the seventh leading cause of death globally.[1,2] 
India had the largest number of diabetic patients after China 
with a prevalence of 8.8%.[3] The prevalence ranges from 
2.4% (rural) to 11.6% (urban) in South India.[4-7]

As per the WHO estimates, diabetes drains a significant 
percent of the health budget by cost toward diabetic care.[8] The 
long-term complications occurring during the most productive 
years pose an economic and social burden both at the individual 
and national level. Very little is known about the economic 
impact of diabetes in the developing world where predicted 
prevalence are highest.[8]

Economic evaluation is used as a generic term for a range 
of techniques that may be used to assemble evidence on the 
expected costs and consequences of different procedures or 
programs. It can be carried out from the perspective of the 

patient, provider, policy-maker, or society in general. Cost of 
illness study is a type of partial economic evaluation which 
identifies and measures all the costs of a particular disease.[9-11]

In developing countries like India, which lack a comprehensive 
health-care system and uniform documentation of medical 
details, data on the expenditure on diabetes care are limited.[12] 
So far, very few community studies have been done in urban 
underprivileged areas to assess the costs of diabetic care.[12-14]

Objectives
The main objectives of the present study were as follow:

Background: Diabetes mellitus drains a significant percent of the health budget by cost toward direct diabetes care and diabetes-related 
disabilities. Objectives: The aim of the study is to assess the annual costs incurred by patients with type 2 diabetes mellitus. Methodology: This 
cross-sectional study was undertaken among 153 diabetic people in an urban underprivileged area of Bengaluru from January 2013 to January 
2014. This was a cost of illness study done from the patient’s perspective using a structured interview schedule. Results: A diabetic person in an 
urban underprivileged community in Bengaluru spends 11,489.38 ± 28,341.77 annually for diabetic care. Direct and indirect costs accounted for 
95% and 5% of costs. Majority were spent on admission (45.1%), followed by drugs (21.8%), investigations (5.6%), and consultations (4.5%). 
Nonmedical costs such as food and transport accounted for 18% of the costs. About 50% of them had delayed treatment due to financial 
constraints. Nearly 25% of patient’s income and 10.7% of the family income were spent for diabetic care. Higher education, income, duration 
of disease, hospital admission, type of treatment, and place of treatment were found to be associated with costs. Conclusion: Estimates of 
cost will help conceptualize strategies to deal with the situation at local, regional, and national level.
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1. To assess the annual direct and indirect costs toward care for 
diabetes incurred by patients with known Type 2 diabetes 
mellitus in an urban underprivileged area of Bengaluru

2. To study the factors associated with the cost of care.

Methodology

A cross-sectional study was undertaken in an urban 
underprivileged area of Bengaluru from January 2013 to 
January 2014. It was a cost of illness study done from the patient’s 
perspective. A door-to-door survey was conducted [Figure 1]. 
All adults diagnosed with Type 2 diabetes mellitus ≥1 year were 
included. Persons with cognitive impairment and/or moribund 
persons who were unable to answer and in the absence of a reliable 
caregiver were excluded. Based on a study done in rural Bengaluru 
by Shilpa et al. (unpublished data) in 2011, the mean annual cost 
incurred by a diabetic person was Rs. 8358 ± 8475. Considering 
this and applying a relative precision of 20% at 95% confidence 
interval and a nonresponse rate of 20%, the minimum sample size 
for the present study was calculated to be 120. However, all the 
153 individuals residing in the defined geographic area who met 
the inclusion criteria and consented were included. A structured 
interview schedule (three parts – sociodemographic profile, details 
regarding diabetes mellitus, and costs) was developed, which 
was later translated into the local language with back translation 
done to ensure quality. Content validation of the tool was done 
before deployment in the field by having it reviewed by a panel 
of experts including a health economist. A pilot study was done in 
an adjacent underprivileged area and required changes (questions 
related to capital costs of the glucometer, projected utility of the 
instrument, and methods to alleviate immediate financial crisis 
for the care of diabetes) were made after the pilot study.

Direct medical – Medical care including drugs, consultation, 
laboratory investigations, and hospitalization.

Direct nonmedical – Expenses incurred for food and travel 
for the diabetic care and food modifications as advised by the 
doctor as a part of nonpharmacological management.

Indirect – Lost income (patient and caregiver) for care.

Source of information
The patient, family members, or caregiver of the patient, 
and the information was cross-checked by inspecting the 
medicines, insulin bottles, and syringes. To check the validity 
of the costs reported, patients were asked to produce the bills.

Estimation of costs
•	 Drug costs – Annual drug costs were estimated by 

multiplying the monthly drug cost by 12
•	 Consultation costs – Information was collected about cost 

per visit separately to private and public health centers 
and multiplied by the number of visits

•	 Investigation costs – Expenses for investigations were 
multiplied by the stated frequency to estimate annual costs. 
For the patients who did self-monitoring of blood sugars, 
separate costs were estimated for the strips and lancets 
used. The cost of glucometer for 1 year was estimated by 
dividing the capital cost of the equipment by projected 
utility of the instrument as mentioned by the manufacturer

•	 Hospitalization costs – The estimates of the cost of 
hospitalization were based on the frequency of hospital 
admissions and hospital costs per event

•	 Travel costs – Patients were asked regarding the average 
travel costs per follow-up visit in the recent past and 
multiplied by the number of total visits in the year

•	 Food costs – The patient was specifically asked whether food 
was taken outside for all the visits. For food taken outside, 
costs incurred during the last visit were multiplied by the 
number of visits. Special food prepared only for the diabetic 
patient at home was asked for and the cost of the food items 
per month was calculated and was later multiplied by 12.

•	 Direct nonmedical costs – Direct nonmedical costs were 
difficult to estimate as it was not possible to check for the 
validity of the information given by the participants.

•	 Indirect costs – Indirect costs included person-days 
and income lost for participants and caregivers. It was 
estimated for those who were gainfully employed only. 
Monetary value was calculated by multiplying a number 
of person-days lost with reported daily income (monthly 
income divided by 30) using the human capital method.

All these costs were added up to estimate the average annual 
costs using bottom-to-top approach.

Analysis
The data collected were entered in the Microsoft Excel and 
analyzed using Statistical Package for the Social Sciences 
(SPSS) version 16.0, (IBM). Direct and indirect costs were 
expressed using mean and standard deviation, median and 
interquartile range. Mann–Whitney U-test, Kruskal–Wallis 
tests, and Spearman correlation coefficient were used as 
appropriate.

results

A total of 153 people were studied. Among them, 34.6% (53) 
were males, 30% were widow (er) s, 35.9% (55) were 
uneducated, 71.9 % (110) belonged to lower and middle Figure 1: Details of the door‑to‑door survey
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socioeconomic class, and 48.4% (74) were gainfully employed/
pensioners. The mean age was 53.90 ± 11.64 years. The 
mean income (patients) was 5559.46 ± 3793.30 and the total 
family income/month was Rs. 10,196.73 ± 6623.58. Majority, 
91 (59.4%), were dependent on others financially (fully or 
partially). Very few, 10 (6.5%), had some kind of medical 
insurance.

The prevalence of self-reported diabetes was 9.02% details in 
Table 1. Majority, 96 (62.7%), had their last visit for diabetes care 
in the past 1 month. Among them, 121 (79.1%) got investigations 
done at the hospital visited for consultation, whereas some 
28 (18.3%) had at private laboratories. Few 6 (3%) used a 
glucometer at home. Nearly 67% (103) reported at least one 
complication and 50% reported at least one co-morbidity. A total 
of 19 people were hospitalized and only one event per person 
with a mean stay of 8 ± 4 days was reported.

A diabetic person in an urban underprivileged community 
in Bengaluru spends 11, 489.38 ± 28,341.77 annually for 
diabetic care. The mean direct costs and indirect costs were 
10,892.87 ± 26,498.82 and 596.51 ± 3,418.55, respectively. 
The mean total cost among hospitalized patients was 
54,467 ± 66,304.87 and among nonhospitalized was 
5395.50 ± 4661.40. Among the nonhospitalized patients, 
the major proportion was the drug costs (40%), followed by 
food costs (32%), consultation/investigation costs (19.8%), 
travel (4.7%), and indirect costs (3.5%) [details of expenditure 
in Tables 2, 3, and Figure 2]. The proportion of income spent 
for care by the patient and family was 22.3% and 10.7%, 
respectively. Among participants who did not have an income, 
it was 7.7%. Seventy-five (49%) had delayed treatment due to 
financial constraints. Methods adopted to overcome immediate 
financial needs were borrowing 55 (35.9%), pawning 4 (26%), 
selling assets 1 (0.7%), and bank loans 1 (0.7%).

Factors associated with total costs were hospitalization status, 
type of treatment, tertiary care, income (ρ = 0.171; P = 0.034), 
and a past history of myocardial infarction (MI) [Table 4].

Subanalysis was done to find out factors associated with each 
component of costs. The drug costs were associated with the 
hospitalization, past history of MI, longer duration of disease, 
and place of treatment (private > public). The investigation costs 

Figure 2: Break up of total costs among all patients (n = 153)

Table 2: Details regarding expenditure on diabetes care

Type of costs Costs (n=153) Mean±SD Median (IQR)
Total costs 11,489.38±28,341.77*

4872 (2320, 9058)**
Direct costs 10,892.87±26,498.82*

4648 (2273, 9058)**
Direct medical 8830.99±26,303.72*

3024 (1126, 5716)**
Drugs costs 2508.08±3179.90*

1565 (312, 3600)**
Consultation costs 509.96±609.45*

300 (100, 660)**
Investigation costs 637.18±884.54*

330 (120, 850)**
Admission costs 5175.76±24666.37*

0 (0, 0)**
Direct nonmedical 2061±3211.97*

600 (12, 2620)**
Transport 265.90±634.77*

0 (0, 300)**
Food 1795.98±3050.24*

160 (0, 2400)**
Indirect costs 596.51±3418.55*

0 (0, 0)**
*Mean and SD, **Median and IQR. IQR: Interquartile range, 
SD: Standard deviation

were associated to the higher educational status of the patient, 
financial constraints, and the type of treatment received (insulin 

Table 1: Distribution of the respondents based on details 
of diabetes mellitus (n=153)

Variables n (%), 95% CI
Duration of disease (years)

≤5 92 (60.1), 52.1-68
>5 61 (39.9), 31.9-47.8

Type of treatment
Only OHA 126 (82.4), 76.2-88.5
Insulin±OHA 12 (7.8), 3.4-12.1
Not on pharmacological treatment 15 (9.8), 4.9-14.6

Nonpharmacological treatment
Diet restriction 92 (60.1), 52.1-68.1
Both diet restriction and exercise 10 (6.5), 2.5-10.4
No diet restriction/exercise 51 (33), 25.3-40.6

Status of hospitalization
Hospitalization present 19 (12.4), 7.1-17.7
Hospitalization absent 134 (87.6), 82.2-92.9

OPD visits for the care of diabetes mellitus
≤10 92 (60.1), 52.1-68
11-20 54 (35.3), 27.6-43
>20 7 (4.6), 1.2-7.8

Place of treatment
Public sector 15 (9.8), 5-14.6
Private sector 126 (82.4), 76.2-88.5
Both private and public sector 12 (7.8), 3.5-12.1

OHA: Oral hypoglycemic agents, OPD: Outpatient department, 
CI: Confidence interval
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therapy > oral hypoglycemic agents [OHA]). Costs spent on 
food were associated with patient’s income. Factors such as 
place of treatment (public > private), hospitalization, and 
tertiary care were associated with travel costs.

No significant associations with factors such as age, gender, 
marital status, type of family, religion, medical insurance, 
complications other than MI, comorbidities, and personal 
habits.

dIscussIon

This study describes the annual costs of care for patients 
diagnosed with diabetes in an urban slum area. Among the 
population studied, majority belonged to low socioeconomic 
and educational status. This result is supported by other 
studies done in underprivileged areas of Karnataka.[15-19] 
The prevalence of self-reported type 2 diabetes mellitus was 
9.02% which was similar in other studies[7,12,13,20,21] The study 
had only looked at known cases and an active survey in this 

area would yield higher prevalence rates. The prevalence of 
self-reported complications and comorbidities was comparable 
with Bengaluru urban district study (BUD).[13]

A similar study done to assess the economic burden among 
diabetes has shown that the average cost was Rs. 6782, which 
is less compared to our study.[13] Another hospital-based study 
done in India showed that the median expenditure was Rs. 
10,000 (urban) and Rs. 6260 (rural) annually.[12] The costs were 
high compared to our study (median cost was Rs. 4872) may 
be because the study was done among hospitalized patients. 
The median costs among hospitalized patients in our study 
were estimated to be higher. As majority were not gainfully 
employed, indirect costs were lower compared to another 
similar study done in India.[14] Major proportion was spent on 
admission and drugs. Consultation and investigations costs 
accounted for 10.1% of costs. This proportion is higher in the 
BUD study as patients were selected from the hospital and 
later interviewed in the community. In contrast, this study had 
selected patients by doing a house-to-house survey.

Indirect costs were higher among hospitalized patients (6.3%), 
and this may be due to the loss of wages due to hospitalization. 
Significant association was found between the higher family 
income and the hospitalization status. Similar observations 
were made in other studies done in India.[13,22] The costs went 
up if the patients had a history of MI due to the requirement 
of hospitalization.[12,13] In addition to the above, direct medical 
costs among nonhospitalized patients were found to be 
associated with utilization of private health centers. On further 
detailed analysis, it was found that this is due to significant 
difference in the consultation and drug costs between public 
and private health centers. Another interesting finding was 
association between financial constraints and investigation 
costs. The diabetic people who had delayed treatment due to 
financial constraints had spent less on investigations compared 
to others. This difference could be because patients are 
cutting down on investigations rather than compromising on 
purchasing drugs or consultation.

Table 3: Comparison of costs for diabetes care based on status of hospitalization

Type of cost Non Hosp Mean±SD Non Hosp Median(IQR) Hosp Mean±SD Hosp Median(IQR)
Total costs 5395.50±4661.40 4000 (2173.75, 7210.50) 54,467±66,304.87 32,164.32 (10,229.57, 

56,887.28)
Direct costs 5207.70±4548.70 3790 (2050.62, 6966) 50,988.31±61,960.75 29,764.32 (10,229.57, 

50,887.28)
Direct medical 3224.17±3140.80 2610 (969, 4438.50) 48,373.83±62,331.14 23,043.36 (5720, 46,837.28)
Drugs costs 2155.04±2689.97 1518 (219.75, 2985.30) 4997.94±4944.81 4860 (828, 8113.92)
Consultation costs 492.42±595.43 300 (100, 600) 633.68±705.97 300 (200, 1100)
Investigation costs 576.71±833.84 300 (100, 720) 1063.68±1118.23 720 (250, 1200)
Admission costs - - 41,678.53±59,430.20 18,000 (5000, 40,000)
Direct nonmedical 1983.52±3221.37 530 (0, 2420) 2614.47±3174.11 1200 (240, 3600)
Transport 252.51±629.82 0 (0, 246) 360.26±678.81 150 (0, 360)
Food 1731±3041.96 90 (0, 2400) 2254.21±3152.91 1200 (0, 3000)
Indirect costs 187.80±633.31 0 (0, 0) 3478.96±9257.90 0 (0, 2400)
IQR: Interquartile range, SD: Standard deviation

Table 4: Comparison of median total cost between groups

Categories Total costs P

Median (Rs) IQR
Admission

Yes 32,164.32 10,229.57, 
56,887.2

<0.001

No 4000 2173.7, 7210.5
Type of treatment

Not on drugs 2490 720, 7540 <0.001
Only OHA 4481.3 2320, 7849.5
Insulin±OHA 18,306.9 7859.3, 44,442.3

Tertiary care
Yes 7949 3517.5, 20,401.4 <0.001
No 3780 2190, 6912

History of MI
Yes 46,593 6063, 185,244 0.002
No 4297 2312, 8340

OHA: Oral hypoglycemic agents, IQR: Interquartile range
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People using insulin therapy along with OHAs were spending 
much higher on investigations, probably due to more number 
of investigations assuming that their glycemic control is less 
compared to others. People with higher duration of disease 
had spent more on drugs, probably due to same reasons. The 
better-educated people were spending more on investigations, 
mostly due to better awareness regarding the importance of 
diabetic care.

Compared to the people who approached private clinics, 
transport costs were high among those who went to public 
health centers. This may be due to the easy accessibility of 
small private clinics in the study area. Dietary modifications 
as a part of the nonpharmacological management were not 
followed due to unaffordability. The only factor that was 
associated with food costs was the patient’s income. No 
literature was available to compare the above factors associated 
with each and every component of the total costs.

Even in an urban slum area, patients are nearly spending 
one-fourth of their income and ≥10% of their family income 
for diabetic care. However, other community-based studies 
did not capture information regarding financial difficulties 
due to diabetes.

Strengths and limitations
This study is one among the few community-based studies that 
have looked into the cost of care and probably this is the only 
study and first of its kind, which has done a house-to-house 
survey to identify diabetic patients in the study area. To the 
best extent possible the details of every cost involved and its 
related factors from the patient’s perspective were studied. Our 
study had few limitations. The study could not capture all the 
indirect costs involved. The information that was collected was 
mainly self-reported as some of the records in the form of bills 
were discarded. The sample size for our study was calculated to 
estimate the primary objective of the finding, the cost of diabetic 
care, and was inadequate to make meaningful associations across 
the groups in order to study the factors associated with costs.

conclusIon

The cost of care among persons with Type 2 Diabetes 
Mellitus was found to be high in an urban underprivileged 
area of Bengaluru. Nearly one fourth of the income of the 
patient was spent for diabetic care. Primary and secondary 
care interventions can delay or arrest the development of 
complications and will help to reduce the costs associated 
with care. More research in the field of health care costs will 
help to conceptualize cost effective strategies at local, regional 
and national level.
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