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Article Info: Abstract

Many socio-economic factors and health care delivery-related issues impact the outcome of
diabetes and consequently the costs and vice versa. Those with higher education, higher income
and actively working people are diagnosed earlier because of better awareness, affordability and
the need to remain fit to earn a livelihood for the family. The objective of this study was to assess
the average annual expenditure for management of diabetes and its complications. According to
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the study objectives, various variables, including dependent and independent variables, as well as
medical and non-medical care expenses, were considered. A descriptive cross-sectional research
design was followed in this study and primary data was collected through questionnaire and
interview methods. The data was collected from diabetic patients attending a diabetes centre ina
hospital. The sample size was limited to 200 respondents. The majority of respondents belonged
to the age group of 50-59 years. Among the respondents, 44.5 percent were male and 55.5 percent
were female. In terms of religion, 59.5 percent were Hindus, 28 percent were Christians and 12.5
percent were Muslims. About 30.5 percent of the respondents were housewives. The present
study shows that a patient with or without complications had spent an average of Rs. 4390 per
year within a range of Rs. 720 to Rs. 55946 per annum. Out of the total respondents, 25 percent
of the patients had spent up to Rs. 2440 while another 25 percent spent over Rs. 17435 annually.
There were wide variations in the expenditure pattern. The major portion of expenditure was on
diet followed by treatment of complications. Patients with complications spent more compared
to those without complications. The study highlights that the annual expenses on diabetic
treatment increase with medical and non-medical costs such as consultation charges, medical
expenses, blood examination charges and hospitalization expenses. Regular check-ups and
medication are therefore essential for reducing complications and minimizing the economic
burden of diabetes.

Keywords: expenditure for management of diabetes, consultation charges, medical expenses,

blood examination charges and hospitalisation expenses

INTRODUCTION

Diabetes mellitus is one of the most common metabolic
disorders affecting populations worldwide. It is a
chronic, non-communicable disease that has become a
major public health concern as the prevalence of
infectious diseases and malnutrition-related conditions
has declined. Along with other chronic multifactorial
diseases such as hypertension and cardiovascular
diseases, diabetes mellitus contributes significantly to
morbidity and mortality across both developed and
developing countries.”

Diabetes mellitus refers to a group of metabolic disorders
characterized primarily by hyperglycemia resulting from
defects in insulin secretion, impaired insulin action, or
both. The condition is often associated with symptoms
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such as glycosuria, polyuria, polyphagia, polydipsia, and
hyperlipidemia. Historically, diabetes was recognized as
a disease associated with “sweet urine,” since elevated
blood glucose levels lead to the excretion of glucose in
urine.? If left untreated or poorly managed, diabetes can
lead to serious long-term complications affecting the
heart, kidneys, eyes, nerves, and blood vessels.

Diabetes mellitus is broadly classified into two main
types: Type 1 diabetes mellitus and Type 2 diabetes
mellitus. Type 1 diabetes results from an absolute
deficiency of insulin due to the destruction of pancreatic
beta cells, whereas Type 2 diabetes occurs mainly due to
insulin resistance combined with relative insulin
deficiency. Among individuals diagnosed with diabetes,
approximately 5 percent suffer from Type 1 diabetes,
while nearly 95 percent have Type 2 diabetes.3 The rapid
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increase in the prevalence of Type 2 diabetes has become
a major global health challenge.

The economic burden of diabetes is substantial and
affects individuals, families, healthcare systems, and
national economies. The costs associated with diabetes
can be broadly categorized into three types: direct
healthcare costs, indirect healthcare costs, and
productivity costs. Direct healthcare costs include
expenses related to medications, medical devices,
consultations with healthcare professionals, and
hospitalization for diabetes and its complications.
Indirect healthcare costs include long-term care services
such as nursing home care and informal care provided by
family members or caregivers. Productivity costs arise
from reduced work capacity, absenteeism, disability, and
premature mortality associated with diabetes and its
complications.*

Globally, diabetes is a major and growing health problem.
It was estimated that approximately 285 million adults
were living with diabetes in 2010, and this number is
expected to rise due to factors such as population aging,
urbanization, sedentary lifestyles, and increasing rates of
obesity. Individuals with diabetes generally require more
frequent medical care, including outpatient visits,
medications, and hospitalizations, which significantly
increases healthcare expenditures.3 Understanding the
economic burden of diabetes is essential for
policymakers and healthcare planners in order to
allocate resources effectively and develop strategies for
prevention and management.

In developing countries like India, the rising prevalence
of Type 2 diabetes poses a significant clinical and
economic challenge. Healthcare systems in many
developing countries lack comprehensive
documentation of medical costs, making it difficult to
accurately estimate the total expenditure associated with
diabetes care. Both public and private healthcare
systems operate in India, with government hospitals
providing free or subsidized treatment for economically
disadvantaged populations.>

Previous studies in India have shown that the financial
burden of diabetes care can be considerable for families,
particularly those with low income. In some cases,
individuals from lower-income groups spend up to 25
percent of their annual income on diabetes treatment.
Furthermore, studies have reported a steady increase in
the prevalence of diabetes in India over recent decades.
A national survey conducted in six major cities in 2000
reported that the prevalence of diabetes among urban
adults was 12.1 percent, while impaired glucose
tolerance was observed in 14 percent of the
population.*?

Considering the increasing prevalence of diabetes and its
significant economic burden, there is a strong need to
assess the cost of diabetic care. Therefore, the present
study aims to contribute to a better understanding of the
economic impact of diabetes and to provide useful
information for improving healthcare planning and
management.
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METHODS

Study Area

The study was conducted at ST.MARTHA’S HOSPITAL,
NO.5, NRUPATHUNGA ROAD, BANGALORE, which was
established in 1886. St. Martha's Hospital is one of the
oldest and most highly regarded hospitals in Bangalore.
Despite its age this hospital has kept up with the times
and secured its place in the world of medicine and health
care. It is run by the sisters of the Good Shepherd and
therefore there is an emphasis on providing care for the
weak and vulnerable, women and children and for
HIV/AIDS patients including DIABETES patients. There is
a 24 hour emergency, ambulance, blood bank and
laboratory. Services are available in all the departments
of medicine, including surgery.

Study Design

A Descriptive cross sectional research design was
followed in this study and primary data was collected to
study the expenditure of health care incurred by diabetic
subjects through structured pre tested questionnaire by
interview method. The data was collected from diabetes
patients attending a diabetes centre in the hosp[ital.

The patients attending the diabetes centre were
interviewed for the study purpose on a systemic random
sample basis. The sample size was limited to 200.

Variables Considered

1. Independent variables:
® Age

® Sex

® Religion

® Occupation

e Education

e Family income

® Family size

Awareness on Diabetes Mellitus

Dependent variable:

> N

Medical care

® Consultation

® [nvestigation

® Treating Complication
e Hospitalization

® Medication

B. Non Medical care
® Transportation

® Dietary expenses
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Conceptual Framework:

= Age

= Sex

= Religion

= Occupation

= Education

= Family income
= Family size

=  Awareness on

Diabetes Mellitus

Diabetes Mellitus

Expenses
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Medical care
= Consultation
= Investigation
» Complication

» Hospitalization

= Medication

Non Medical care

= Transportation

= Dietary expenses

Figure 1: Conceptual Framework

Sampling Population and Procedure

The sample size was limited because of time factor
and economic factor. Only 200 respondents were taken
from the selected diabetes centre of hospital.

Inclusion and Exclusion criteria

Inclusion criteria: Known diabetic patient attending
Clinic were included in this study.

Exclusion criteria: Among known cases of diabetic
patients those who were recently diagnosed within a
month were not included for the study.

Source of Data

Primary data was collected by personal interview of the
respondent and also by giving questionnaire to them to
fill up. Personal details were collected by interview and
expenditure details were collected by questionnaire.

Data Collection Tools and Techniques

The data collection methods or techniques that were
used for this study was Semi- structured Interview and
the pretested questionnaire. Each respondent had been
fully oriented about the interview and also with the
questionnaire and technique to fill it up. The data was
collected when the patient came for diabetes check-up.
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Interview Methods

Respondents who were diagnosed as a Diabetic patient
attending the Clinic were interviewed after taking their
informed consent. During the interview the researcher or
research assistant had explained the objectives of the
study to the respondents and request them to give the
required information according to the questionnaire.

Tools
Structured and semi structured questionnaire were used.
Questionnaire Design

The questionnaire was designed by the researcher with
the help of the supervisor and the subject experts.
Various literatures were reviewed for the purpose of
questionnaire design.

Pre Test and Administration

The questionnaire was designed and pre tested among
some of the respondents coming for check-up in
Padmashree Dianostic who were suffering from Diabetes
more than a year. The questionnaire was again discussed
with the supervisor. Necessary feedback was taken from
the discussions. Other concerned persons were
requested to read the questionnaire and give necessary
feedback regarding the questionnaire.
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Data Processing

First of all the collected data were checked thoroughly
and necessary editing were done first. Then the data
were coded into numerical values as required. The data
were then entered in the computer for processing. Then,
analysis was carried out with the software SPSS in the
computer to get the necessary results or outcomes of the
research conducted.

Method of Analysis and Interpretation:

In this study, quantitative methods was used and
maintained while analyzing the data. Data were analyzed
by using the SPSS software. Finally, the interpretation
was carried out based on the generated tables.

Editing

The raw data were edited to detect errors, omission and
correct them early. The purpose of editing was to make
sure that the data was accurately filled, consistent,

uniformly entered, completed and well arranged to
facilitate coding and tabulation.

Data analysis

The expenditure analysis has been carried out on major
expenses on direct expenditure like consultation,
medicines, hospitalization, treatment of complications,
transport and diet.

Median and quartile values of expenditure have been
calculated along with minimum and maximum
expenditures on each item. The comparison of total
expenditure between income groups and duration of
disease groups have been done using Mann- Whitney
test.

Data analysis was also done in terms of frequency on
different socio-demographics characteristics by using
SPSS 16 program.

Reliability and Validity

Reliability of research instrument is defined as the extent
to which the instrument yields the same results on
repeated measures. It is then concerned with
consistency, accuracy, precision, stability, equivalence
and homogeneity. The structured interview schedule
was tested for reliability. 10 respondents were
interviewed using structured interview schedule.

Validity and reliability were maintained by pre-test and
necessary modifications if required.

1. Consultation was done with the supervisor/guide.

2. Concerned persons were requested to read the
questionnaire and give some necessary feedback.

3. Data were gathered promptly after collecting the
data from the Hospital.

4. Scientific tools were applied to analyze the data.

5. Collected data were rechecked and verified on the
same day.
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Ethical Considerations

1. Datawas collected after taking written consent
only.

2. All the information belonging to the respondent
were kept confidential.

3. The results were used only for the study purpose.

4. No information were published which will
break the autonomy of the respondent.

5. Ethical approval was obtained from Padmashree
School of Public Health.

6. Consent was taken from the Medical
superintendant of the hospital.

RESULTS

This chapter deals with the analysis and results of the
data collected from 200 respondents to assess the
expenditure of health care incurred by diabetic patients
who were taken through structured and pre tested
questionnaire by interview method visiting the hospital.

The general objective of the study is to assess the average
monthly expenditure for management of Diabetes and its
complication attending the diabetic Clinic.

Section 4.1 Socio-demographic characteristics of
Respondents Section 4.2 Average monthly expenditure
on Diabetes management

4.1Socio-Demographic Characteristics of
Respondents
Table 1: Age of respondents
lAge group N %
30-39 17 8.5
40-49 44 22.0
50-59 73 36.5
60-69 42 21.0
70-79 16 8.0
> 80 8 4.0
Total 200 100

8.5 percent were in the age group 30-39 years, 22.0
percent were in age group of 40- 49 years, 36.5 percent
were in age group of 50-59 years, 21.0 percent were in
the age group of 60-69 years, 8.0 percent were in the age
group of 70-79 years and similarly

4.0 percent were in the age group of 80 years and above.
The majority of the respondents fall under the age group
of 50-59 years.
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Table 2: Sex of respondents

Sex N %

Male 89 44.5
Female 111 55.5
Total 200 100

Out of the total respondents, 44.5 percent were male

and 55.5 percent were female among the total

respondents.

Table 3: Religion of respondents

Religion N %

Hindu 119 59.5
Christian 56 28.0
Muslim 25 12.5
Total 200 100

Journal of Drug Delivery & Therapeutics. 2026; 16(6):99-106

Table 5: Respondent’s Income

Income interval N %

< 10000 52 37.7
10001 to 20000 61 44.2
20001 to 30000 15 10.9
30001 to 40000 5 3.6
40001 to 50000 3 2.2
> 50001 2 1.4
Total 138 100

Among the total respondents 44.2 percent respondents
income were between 10001 to 20000. 37.7 percent
respondents income were less than and equal to 10000.
10.9 percent respondents income were between 20001
to 30000, 3.6 percent respondents income were 30001 to
40000, 2.2 percent respondents income were between
40001 to 50000, whereas only 1.4 percent respondents
incomes were equal to and greater than 50001.

Majority of respondenti.e. 59.5 percent were Hindus,
28.0 percent were Christians and only 12.5percent
respondents were Muslims.

Table 4: Occupation of respondents

Table 6: Family income of respondents

Income Interval N %
<10000 58 29.0
10001 to 20000 58 29.0
20001 to 30000 38 19.0
30001 to 40000 14 7.0
40001 to 50000 11 5.5
50001 and above 21 10.5
Total 200 100

Occupation N %

Government employment 30 15.0
Private employment 38 19.0
Business 40 20.0
IAgriculture 9 4.5
Daily wages 11 55
Housewife 61 30.5
Retired 11 55
Total 200 100

30.5 percent of total respondent’s main occupation was
housework i.e. they were housewife, 20.0 percent
respondents were involved in business, 19.0 percent in
private employ,15.0 percent were government
employ, 5.5 percent were in daily wages and retired,
and similarly the minimum respondents were involved

in agriculture.
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29.0 percent respondent’s family incomes were less than
10000 and from 10001 to 20000, 19.0 percent of the
their family income were between 20001 to 30000, 7.0
percent of their family income were between 30001 to
40000, 5.5 percent respondents family incomes were
between 40001 to 50000, similarly 10.5 percent
respondents family income were 50001 and above.

4.2Average annual major expenditure on Diabetes
management

There were wide variations in the expenditure pattern
and as such Median values are taken as Average
expenditure per case.
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Table 7: Expenditure reported by all patients (Rs.)

[tem of expenditure N Median Minimum Maximum Quartile 1 Quartile 3
Consultation 191 720 60 3000 360 720
Routine Medicine expenses 188 1000 300 4500 800 1500
Treatment for complications 60 12000 250 550000 2500 20000
Hospitalization 91 2300 300 14000 1000 4000
Lab. Invest. 197 840 100 3840 720 1440
Transport 150 480 30 2400 216 720
Special Diet 35 15600 1800 33600 12000 21600
Total 200 4390 720 559460 2440 17435

On an average a patient with or without complications
had spent Rs. 4390 per year with a range of Rs. 720 to
559460 per annum. 25% of the patients had spent up to
Rs.2440 while another 25% over Rs.17435. There were

wide variations in the expenditure pattern. The major
portion of the expenditure was on Diet followed by
treatment of complications.

Table 8: Expenditure reported by patients without complications (Rs)

[tem of expenditure N Median Minimum Maximum Quartile 1 Quartile 3
Consultation 117 720 60 2400 360 720
Routine Medicine expenses 108 1000 300 2000 625 1000
Hospitalization 33 1800 300 7000 600 4000
Lab. Invest. 120 720 100 3360 600 1200
Transport 77 360 50 2400 200 720
Special Diet 8 16800 9600 25200 13500 19800
Total 120 2940 720 28360 1928 4890

On an average a patient without complications had spent
Rs. 2940 per year with a range of Rs. 720 to 28360 per
annum. 25% of the patients had spent up to Rs.1928
while another 25% over Rs.4960. There were wide

variations in the expenditure pattern. Major portion of
the expenditure was on Diet followed by treatment of
complications

Table 9: Expenditure reported by patients with complications (Rs)

[tem of expenditure N Median Minimum Maximum Quartile 1 Quartile 3
Consultation 74 720 100 3000 360 720
Routine Medicine expenses 80 1350 400 4500 1000 2500
Treatment for complications 60 12000 250 550000 2500 20000
Hospitalization 58 2500 600 14000 1400 4500
Lab. Invest. 77 1440 120 3840 840 1920
Transport 73 480 30 2000 270 720
Special Diet 27 14400 1800 33600 12000 24000
Total 80 19380 1040 559460 5540 35740

There were 80 (40%) of cases who had complications in
the sample. On an average a patient with complications
had spent Rs.19380 per year with a range of Rs.1040
to Rs. 559460 per annum. 25% of the patients had spent
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up to Rs.5540 while another 25% over Rs.35740. There
were wide variations in the expenditure pattern. Major
portion of the expenditure was on special Diet followed
by hospitalization.
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Table 10: Median total expenditure according to family annual income (Rs)

[ncome up to Rs 20000 N=113 4100 Z =2.092

[ncome above Rs 20000 N=25 17320 P=0.036

Patients in lower income group had spent Rs.4100 as compared to Rs.17320 in higher income group who constituted

about 12.5 % of the patients.

Table 11: Median total expenditure according to duration of disease (Rs)

Duration up to 10 years

N=147 3920.00 Z=4.811

Duration above 10 years

N=53 3230.0 P=0.000

Patients with less than 10 years duration of disease had spent Rs. 3920 as compared to Rs. 3230 by patients with over 10
years of duration of disease who constituted about 27% of cases.

DISCUSSION

The present study was conducted to assess expenditure
on health care incurred by diabetes patients attending a
diabetes centre. A Descriptive cross sectional research
design was followed in this study and primary data was
collected from diabetic subjects through structured pre
tested questionnaire by interview method from
respected hospital.The expenditure elicited in the
present sample is on patients attending a diabetic care
hospital and not from the community. The study has
elicited only the direct cost and not on indirect costs like
loss of wages of self and attendants, cost on sociological
and psychological implications etc. The information
elicited may have recall lapses as past one year
information was gathered. However it is bound to
through sufficient light on the expenditure pattern of
diabetic cases.The present study shows that, patients
with or without complications had spent on an average
Rs.4390 in a year. This expenditure is mostly contributed
towards treatment for complications and associated diet
modifications. However 25% of the patients spend only
up to Rs 2440 in a year.On comparison of the expenditure
incurred by patients with complications and without
complications, patients with complications spend Rs
19380 as compared to Rs.2940 without complications.
This indicates that complications increase the
expenditure by nearly 6 times. Major portion of this
extra  expenditure is towards treatment of
complications through hospitalizations and diet
management. As such it is imperative to advice the
patients on various aspects of controlling complications.
Studies at Chennai have also indicated that total median
expenditure on health care of diabetic patients was Rs
10,000 in urban and Rs 6,260 in rural subjects.
Treatment costs increased with duration of diabetes,
presence of complications, hospitalization, surgery,
insulin therapy, and urban setting. Money spent on DM
Investigations, Physicians fees and Medicine Expenditure
on Hospitalization constitute around Rs.11675 for
inpatient care and Rs.3050 for outpatient care.tIn
another study conducted by Ramachandran had shown
that, on an average diabetic patients spend Rs.4,500 for
each patient per year. A recent analysis has shown a
further increase in the expenditure to an average of
Rs.10,000/- per annum in the urban areas and Rs.6,260/-
per annum in the rural areas. The average annual
expenditure of those who attend the specialty centre is
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quite high averaging from Rs.3,310 to Rs.13,880 in
patients who require surgical care. The expenditure
increases if the patients are hospitalized and further rise
will be incurred if they need any surgery as indicated by
the results of this study.> A study conducted by Bjork et al
reported that, on an average diabetic patient spend
Rs.7189 per annum, out of which cost of drug treatment
and disease monitoring tests and checkups was 4724
rupees and hospitalisation cost was Rs. 2435 for diabetes
patients.’A study of the Direct costs incurred by Type-2
Diabetes Mellitus, patients for their treatment at a large
tertiary care hospital in Karnataka shows that the
median annual direct medical costs for patients with type
2 diabetes mellitus without complication, was Rs. 14,507
per patients. Analysis of the expenditure incurred by
150 patients in the study population showed that 49
percent of their annual expenditure was on drugs and
about 21 percent on Hospitalization. The average length
of stay in hospital was 10 days and the average expense
incurred by the patient, while admitted was Rs. 871.85
per day. 75 percent of the patients in this study group
were on oral anti-diabetic drugs. Only 23 percent
required hospitalization during the study period, while
63 percent of those being treated with Insulin required
hospitalization.® All the expenditure incurred for the
direct cost was met out-of-pocket by the patients.
Diabetes being a life-long disorder is an expensive
ailment for a very large proportion of subjects in
developing societies. The money spent is either from the
family’s financial resources or in the Indian context the
financial burden is often shared by relatives of the
patients. As such a high expenditure is big a financial
burden for the diabetic patients and is big loss to the
National exchequer. The present study’s result on
expenditure of patient treating with complication was
more than other, and this was because they were treating
their complication which has been grown to chronic
stages and for long time of hospitalization. This study has
produced some important key findings related to the
economics of diabetes that may contribute to better
healthcare planning. It indicates how much family is
spending on diabetes care, which can then be weighed
against the cost of implementing prevention programs.
Once the diabetes develops then it needs to be controlled
to avert the co-morbidities and complications, which can
again cause significant cost. Secondly, this study has
recognized the cost of diabetes care in relation to
different socio-demographic and clinical characteristics.
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The overwhelming cost of diabetes threatens to stunt
economic growth and undermine the standard of living.
Thirdly, it identified the diverse components of cost and
the magnitude of the contribution of each component. In
some items costs (consultation and laboratory
investigations) were subsidized, hence a level of subsidy
was calculated wusing approximate average for
consultation and laboratory investigations services.The
total cost in this study cannot be compared with previous
studies done in developed countries because of the
methodological differences and vast differences in
economic/social set ups between developing and
developed countries. On the other hand, studies from
developing countries are limited and varied widely in the
methodology used to estimate.

CONCLUSION

The present study suggest strategies that could improve
access to regular diabetes care, in terms of expenditure
related Diabetes and its complication. Firstly, this study
showed that it is an expensive illness to treat, although
the pattern of costs was quite different from that of
developed ones. There is a need to increase awareness of
these facts among all health professionals as well as
diabetes patients involved in the care of diabetes in
developing countries, as well as health policy makers.
This work also makes it clearly evident that the largest
share of costs was being borne by patients and their
families. Any efforts at cost reduction should, therefore,
have the family as its focus, and relieving the family of
this financial burden needs to be prioritized. Diabetes is
a life-long disorder is an expensive ailment for a very
large proportion of subjects in developing countries as
well as developed countries. The money spent for
diabetic treatment is from the family’s financial
resources in the Indian context. The financial burden is
often shared by relatives of the patients. As such
a high expenditure is big a financial burden for the
diabetic patients and is big loss to the National
exchequer.

Despite the limitations of the present study it may be
concluded that a majority of the diabetes patients spend
a significant proportion of their family income on
diabetes related expenditure. The cost is higher for
subjects with longer duration since diagnosis, those with
higher income, and those with complication of diabetes.
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