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Abstract
Background: The estimated incidence of cancer cases in Kerala for 2014 was 31,400 and the mortality associated with it was 13,816. Although the
treatment of cancer has shown remarkable advances, it has come with increasing costs. Objective: The objective of this study is to estimate the
economic burden of cancer in Vypin Block Panchayat at Ernakulam by analyzing the average total direct and indirect cost of cancer care, socioeconomic
status, and cost of cancer care between government and private hospitals. Materials and Methods: A cross‑sectional study was conducted for
2 months from March to April 2018. The study was conducted by utilizing an annotated cost questionnaire for completion by patients. Total direct
and indirect cost was estimated. Appropriate statistical tests were used. Results: Direct cost for cancer care contributed 75% toward the cost of
illness and the remaining was found to be indirect cost. Loss of income (44%) contributed to the largest chunk of indirect cost. The average direct
cost for cancer care was found to be Rs. 25,606 and the average indirect cost was Rs. 8772. The average total cost of cancer care was calculated to
be Rs. 34,378. Significant statistical variation was found between the cost of cancer care in private and government hospitals. The economic burden
of cancer in this Vypin Block Panchayat was found to be Rs. 218,256,977/‑ Conclusion: The ratio of average income to average cost in this study is
skewed which indicates the lack of affordability for cancer care in this population. A very large gap, therefore, exits between income levels and cost
of cancer care clearly indicating a vast gap between affordability and cost of treatment, which clearly necessitates the need for a definite policy and
state intervention for a mass cancer care program.
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Introduction
Kerala, better known as “God’s Own Country,” with a
population of 33,406,061 has roughly 35,000 new cases of
cancer every year. There are 913 male and 974 female cancer
patients per million in Kerala. With a prevalence of 1.1%,
there are more than 100,000 cancer patients in the prevalence
annually in the state.[1]
The estimated incidence of cancer cases in Kerala for
2014 was 31,400 and the mortality associated with it was
13,816. [2,3] Although the treatment of cancer has shown
remarkable advances, it has come with increasing costs.[4] The
cost of cancer treatment is associated with expenditures on
cancer prevention, screening and treatment services, time and
effort spent by patients and their families, lost productivity
due to cancer‑related disability; and premature death due to
cancer. Expenses for cancer care are extremely high.[5] The
extent of the resulting economic burden is determined by
different factors, including family income, socioeconomic
status, insurance status, and stage of disease. Treatment‑related
costs include costs of consultation, stay, investigations, and
medications that include procedure cost also where applicable.
Nonmedical costs include food cost, loss of income, and
travel to treatment centers. Child care, domestic help, medical
equipment, special foods, and nutritional supplements are the
other less apparent causes of financial burden.
In future, the cost of cancer care will increase as new
sophisticated expensive treatment modalities are adopted to
raise the standard of care.[6]
Vypin Block Panchayat in Ernakulam district of Kerala has
over 500 registered cancer patients as per the cancer registry
survey. At present, there is no systematic cost‑of‑cancer care
study that assessed the economic impact of cancer patients in
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Vypin. This is important as the national health policies aim to
achieve universal access to health care at affordable prices.
By providing the socioeconomic dimensions of cancer, it will
highlight the ways of health, financing, and mechanisms and
thereby aid in better policymaking. The present study aims
to estimate the economic burden of cancer in Vypin Block
Panchayat at Ernakulam. It also estimates the average direct
and the indirect costs of cancer care.

Materials and Methods
A cross‑sectional study was conducted for 2 months from
March to April 2018. The total population of Vypin as per the
Indian Census 2011 is 198,400. According to the Kerala Cancer
Registry, Vypin had 500 cancer cases during this period. This
was taken as the study population.
The sampling technique adopted for this study is a
convenient sampling technique, and according to Slovin’s
formula (n = N/(1 + Ne 2 )) where N = 500, the sample
size (n) estimated was 223. [7] We included 235 patients
in our study. At 90% confidence interval and accuracy of
94.5% with 0.055% error, the sample size was calculated at
223. Our actual sample size was 235. Based on statistical
sample size template, a sample size of 223 is justified for a
population of 198,400.
Prior permission was obtained from the local authority, health
supervisor, and health inspector of concerned primary health
centers (PHCs). The study was conducted by utilizing an
annotated cost questionnaire for completion by patients, which
is a modified standardized questionnaire developed by Sally
Thompson et al.[8]
The primary and sociodemographic details of all the cancer
patients in Vypin Block Panchayat were collected from
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Malappuram community health center, Puthuvaippu PHC,
Njarakkal PHC, Nayarambalam PHC, Munambam PHC,
Edavanakkad PHC, Ayyampilly PHC, Mulavukad PHC, and
Vallarpadam PHC.
Cost centers consisted of direct and indirect costs. Direct
cost estimated in the study included average consultation
cost, average investigation cost, average medication cost
(including procedure cost, where applicable), and average cost
of stay. Indirect cost included average travel cost, average food
cost, average patient income loss, average companion income
loss, and average caregiver income loss.
Inclusion criteria included cancer patients from all age
groups and those who were willing to participate in
the study at the time of the survey. Those patients who
discontinued treatment and not registered under the cancer
registry were excluded.

Results
The study included a total of 235 cancer patients. Of them,
70 (29.8%) were male patients and 165 (70.2%) were
female patients. Ninety‑four percent of the patients were
married. Majority of the patients were in the age group of
61–70 years (36%) followed by 51–60 years (29.4%). Cancer
was not seen among females in the age group of 11–30 years.
Majority of the female cancer patients (36%) were in the age
group of 51–60 years, whereas cancer in males was most
commonly (40%) seen in 61–70 years. Fifty‑seven percent
of the patients were educated, of which 80% were female.
In other words, 65% of female patients suffering from cancer
in the study are educated, whereas 39% of the male patients
suffering from cancer are educated. Thirty‑two percent were
employed at the time of the survey. Seventy‑four percent of
these patients had a monthly income between Rs. 5000 and
Rs. 10,000, 18% had income below Rs. 5000/month, and only
8% had more than Rs. 10,000 monthly income. Overall, 77%
of the cancer patients were nonsmoker and nonalcoholic. None
of the female patients had any such bad habit. However, 70%
of male cancer patients were found to be smokers as well as
alcoholic. Thirty‑eight percent of the cancer patients of Vypin
receive treatment from Ernakulam General Hospital and 46%
of them from private hospitals. The Regional Cancer Centre
provides care for 12% of the cancer cases. Monthly follow‑up
is seen in 21% of the patients, whereas 14%, 18%, 23%, and
19% of them visit hospital bimonthly, quarterly, half yearly, and
yearly, respectively. However, 4% of the patients do not go for
follow‑up [Table 1].
Most common cancer in this population was found to be
breast cancer (49%) followed by intestinal cancer (11%),
leukemia (7%), lung and uterine (5%), and laryngeal
cancer (4.3%). The remaining 16.5% had cancers of other
sites such as brain, pancreas, stomach, eye, and skin. Intestinal
cancer was the most common cancer in males (21.43%)
followed by lung and laryngeal cancer (14.3%). Sixty‑nine
percent of females were affected by carcinoma breast followed
by cancer of uterus seen in 7.3% [Table 2].
Direct and indirect costs were found to be Rs. 25,606 and Rs.
8772, respectively. Overall medication cost (60%) was the most
expensive cost bore by the patients followed by investigation
cost (12.5%). Medication cost contributed to 81% of the
8

average direct cost followed by investigation costs (16%). In
the indirect costs, patient income loss (44%) was maximum
followed by caregiver income loss (37%) [Table 3].
Statistical variations were found between direct and indirect
costs incurred for cancer care between private hospitals and
government hospitals. It is noted that there is a significant
difference in the direct cost of care for cancer in private
hospitals, whereas the indirect cost of care for cancer is
significantly higher in government hospitals [Table 4].
Statistical analysis was also done to find out variation in
income levels existing between populations dependent on
government and private hospitals using the F‑test and Z‑test for
two samples for variance. A significant difference was found
between the income level of populations dependent on private
and government institutions for cancer care. It clearly reveals
that dependency on private versus government care depends
on income levels, which is a pointer to issue of affordability
of cancer care. A high proportion of the population (27%)
reported to have sold their assets to meet the expenditure for
cancer treatment.

Discussion
The study included 235 cancer patients residing in Vypin
Panchayat of Ernakulam. 70.21% of them were female
and 29.79% were male. Ninety‑four percent of them were
married. Adult males formed 26.36% and adult females
formed 70.72% of all cancer cases. The rest 2.27% of all
cases were formed by children. Fifth and sixth decades were
the most commonly affected age groups. None of the females
below 30 years of age had cancer in the study. Fifty‑seven
percent of the patients were educated; however, 68% of them
were unemployed at the time of the survey. This was mainly
because 88% of the women were homemakers. Seventy‑three
percent of the patients fitted to lower‑middle‑class family,
and 19% of the cancer patients in Vypin came under poor
socioeconomic status.
Seventy‑seven percent of the study population was neither
smokers neither alcoholic. Therefore, these habits are not the
direct cause of cancer in these patients. However, such habits
were found in 77% of the male population.
We found that 23% of the cases came for follow‑up after
6 months. Yearly follow‑up is done by 19% of all cases and
18% of them visit hospital within a gap of 3 months. The
study indicated that 21% of the cases do monthly follow‑up.
However, 4% of these patients stop follow‑up treatment
because of various reasons. The main reason for this was due
to the inability to manage the expense of treatment and poor
socioeconomic status of people in Vypin Block Panchayat.
It was also observed that some patients did not turn up for
regular follow‑up once the disease was completely cured
and manageable. Many poor patients coming from remote
areas of Vypin abandoned follow‑up within a few months of
completion of treatment, as it was not possible for them to
attend hospital frequently due to poor socioeconomic status.
They depend more on government hospitals (54%) than on
private hospitals (46%); however, the difference is notably
quite less. Nair et al. also reported that almost half of the
patients opted for private health‑care facilities as the first
choice for cancer treatment.[9]
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Table 1: Demographic characteristics of the sample population under study
Characteristics
Gender
Male
Female
Marital status
Married
Unmarried

Age gruop (years)
11‑20
21‑30
31‑40
41‑50
51‑60
61‑70
71‑80
81‑90
Education
Educated
Uneducated
Employment status
Employed
Unemployed
Monthly income
<5000
5000‑10,000
>10,000
Bad habits
Smoker and alcoholic
Alcoholic
No bad habit
Type of hospital visit
Private hospital
Ernakulam government hospital
Regional Cancer Centre
Other government hospitals
Frequency of visit
Monthly
Bimonthly
Quarterly
Half yearly
Yearly
No follow‑up

Number of cancer patients (n=235)

Percentage of cancer patients

70
165

29.79
70.21

220
15

94
6
Cumulative (%)

Male
3 (male 3, female 0)
3 (male 3, female 0)
3 (male 1, female 2)
24 (male 4, female 20)
69 (male 10, female 59)
84 (male 28, female 56)
39 (male 19, female 20)
10 (male 2, female 8)

Female

4.35
8.70
10.14
15.94
30.43
69.57
97.10
100

0
0
1.21
13.33
49.09
83.03
95.15
100

135 (male 27, female 108)
100 (male 43, female 57)

57 (male 39, female 65)
43 (male 61, female 35)

75 (male 53, female 22)
160 (male 17, female 143)

32 (male 75, female 13)
68 (male 25, female 87)

43
174
18

18
74
8

49 (male 49, female 0)
5 (male 5, female 0)
181 (male 16, female 165)

21 (male 70, female 0)
2 (male 7, female 0)
77 (male 23, female 100)

109
90
28
8

46
38
12
3.5

50
33
42
55
45
10

21
14
18
23
19
4

Table 2: Cancer distribution among the sample population under study
Cancer type
Breast cancer
Intestinal cancer
Blood cancer (leukemia)
Uterine cancer
Lung cancer
Laryngeal cancer
Thyroid cancer
Others

Total number of patients (n=235), n (%)
115 (49)
26 (11)
16 (7)
12 (5)
12 (5)
10 (4.3)
5 (2)
39 (16.5)

Breast cancer was found to be the most common cancer (49%)
in this study. Sixty‑nine percent of the females in the study
group had breast cancer. This was in concordance with the
literature. [10] The age‑standardized incidence rate of breast
cancer in Kerala has been stated as 30.5 in urban areas and
19.8 in rural areas per 100,000 female population. [11] The
South Asian Journal of Cancer ♦ Volume 9 ♦ Issue 1 ♦ January-March 2020

Males (n=70), n (%)
1 (1.43)
15 (21.43)
8 (11.43)
0
10 (14.3)
10 (14.3)
2 (2.9)
24 (34.28)

Females (n=165), n (%)
114 (69)
11 (6.7)
8 (4.85)
12 (7.3)
2 (1.2)
0
3 (1.8)
15 (9)

important risk factors include nulliparity, advancing age, and
family history of breast cancer.[12] In our study, we found that
all the breast cancer patients were above 30 years of age,
and the prevalence increased in the fifth and sixth decades.
In the study, 95% of the women were unaware of performing
breast self‑examination. This can also lead to late presentation
9
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Table 3: Analysis of cost of cancer care
Costs of cancer treatment
Direct cost
Average consultation cost
Average investigation cost
Average medication cost (including procedure cost, where applicable)
Average cost of stay
Average total direct cost
Indirect cost
Average travel cost
Average food cost
Average patient income loss
Average companion income loss
Average caregiver income loss
Average total indirect cost

Average amount (INR)

SD (INR)

168
4026
20,709
703
25,606

120
7887
61,645
4200

676
334
3880
600
3282
8772

518
501
15,830
1094
8443

SD=Standard deviation, INR=International normalized ratio

Table 4: Statistical analysis of direct costs and indirect costs incurred in Government hospital and Private hospital for
cancer care
Mean
Variance
Observations
Df
F
P (F≤f) one‑tail
F critical one‑tail

Direct cost
Government hospital
21,232.61905
1,220,983,021
126
125
0.163265032
0
0.737216745

Private hospital
27,425.50459
7,478,533,543
109
108

of such cases. The next common malignancy seen was
intestinal cancer (11%), which was the most common cancer
in males (21.43%). The main reason behind the high rate of
intestinal and colorectal cancer is the consumption of meat by
the residents.[10] 14.3% of the males had lung and laryngeal
cancers which have been strongly associated with smoking
and tobacco use.[10] As per the overall trend in thyroid cancer
cases in Kerala, this area also showed increasing trend in
thyroid cases (2%), with males (3%) being more commonly
affected than females (2%).[13] Another cancer seen in this study
worth mentioning is prostate cancer in 2% of males. It is the
leading cause of cancer in males worldwide, and slowly, it is
increasing in India too.[14] The cost of cancer care varies with
each location and hospital even within the same geographical
area. Once cancer is diagnosed, it is better to understand
the treatment costs so as to plan the finances and make
well‑informed decisions. Knowledge of preventive measures of
cancer and importance of early detection and treatment helps
to reduce the cost of cancer care.
As per the World Cancer Report, the incidence rate of
cancer worldwide is expected to reach about 20 million by
2030. [15] The cost of treatment of head‑and‑neck cancers
which is the most common cancer in India is between Rs.
15,000/month and 20,000/month in government hospitals.[7]
In the study done by Mohanti et al., the average economic
burden for a cancer patient at AIIMS, Delhi, was found to
be Rs. 36,812.[16] Economic burden is calculated by adding
the direct and indirect costs of treatment of cancer. In the
present study, direct cost contributed 75% toward the total
cost of cancer care. Overall costs of drugs (81%) followed
by investigation (16%) were the main contributors toward
the direct cost of illness. In this study, it was found that for
10

Indirect cost
Government hospital
10,341.66667
521,371,590
126
125
11.26043832
4.48809E‑31
1.361861394

Private hospital
6565.137615
46,301,180.77
109
108

breast cancer patients, the medication cost including procedure
cost (79%) where applicable and investigation cost (13%)
contribute to 92% of its total economic burden. Consultation
charge was the highest for pancreatic cancer (9%). Medication
cost (including procedure cost, where applicable) was seen
maximally in patients with stomach cancer (96%), whereas
investigation cost was the highest in ovarian cancer (68%).
Percentage contribution of cost of stay was found to be
higher in patients suffering from tongue (11%) and prostate
cancers (10%). The contribution of indirect cost is 25% of the
total cost. In this study, it is evident that the income lost by
the patient (44%) contributes to the largest chunk of indirect
cost, with income loss of the caregiver at 37%. Average
travel cost has been found to be 8% and average food cost
contributing 4%. Transportation cost was higher in patients
with cancer of lower extremity (16%) and spine (14%).
In the present study, the average direct cost was Rs. 25,606 and
the average indirect cost was Rs. 8772. Thus, the average total
cost of cancer care was calculated to be Rs. 34,378.
The national incidence and prevalence of cancer are 0.08% and
0.20%, respectively.[2,17] The prevalence of cancer in Kerala is
3.20% and that in Vypin Block Panchayat is 0.22%.[2,18]
By extrapolating the average total cost for cancer care
per patient to this prevalence rate of cancer in the Vypin
Block Panchayat, the economic burden is calculated at Rs.
218,256,977.
Therefore, leaving this economic impact fully on the patients
also will not be feasible as in the current study the ratio
of average income to average cost is skewed (income/cost
0.22). It indicates the lack of affordability for cancer care in
this population. A very large gap, therefore, exits between
South Asian Journal of Cancer ♦ Volume 9 ♦ Issue 1 ♦ January-March 2020
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income levels and cost of cancer care. Even if we assume that
the entire income is spent on cancer care (which cannot be
the case), there is a vast gap between affordability and cost
of treatment and care which clearly necessitates a definite
policy intervention. The average income was found to be
Rs. 7419.15, and if we expect 20% of it to be spent on
cancer care, there remains a huge deficit amounting to Rs.
208,836,438. This calls for an interventionist mass insurance
policy in which government and private hospitals need to be
partners in making this care affordable. Other means could
include a community funding scheme or a corpus creation that
would ensure that the complete economic burden does not fall
on patients alone.
Looking at age‑ and gender‑wise economic burden, although the
most common age group affected in females was 51–60 years,
the cost burden is the highest in the 41–50 years age
group (Rs. 228,438) followed by 31–40 years (Rs. 142,973).
Similarly, in males, the highest economic burden was found to
be in the 71–80 years (Rs. 449,690) followed by 50–60 years
age group (Rs. 303,135).
The current study also shows that there exists a significant
statistical difference between the income level of populations
dependent on private and government institutions for cancer
care. A clear dependency on private versus government care
depends on income levels, which is a pointer to the issue of
affordability of cancer care.
Significant statistical variations were also found between direct
and indirect costs incurred for cancer care between private
hospitals and government hospitals. Private hospitals need to
look at reducing indirect cost. This points to the greater need
for a joint working between government and private hospitals
in reducing the cost of cancer care. The difference as seen in
the study is currently to the tune of 33%. A high proportion of
these patients (27%) reported to have sold their assets. This will
also obviously have social consequences. It has been reported
in different studies that a significant number of such patients
become poor due to the increasing health‑care costs. [19,20] In
their study, Mahal et al. stated that 50% of households with a
cancer patient have huge monthly spending.[21] In India, public
expenditures on cancer remain to be $10/person (as compared
with more than $100/person in high‑income countries with an
equal number of cancer patients). One of the greatest threats
to cancer patients and their family members in India is the
out‑of‑pocket payments that account for more than 75% of
cancer expenditure.[22] A study done by Goyal et al. found that
the cost incurred in the treatment of Stage 1 and Stage 2 patients
of oral cancer did not vary much, but the cost for Stage
3 patients was significantly high.[23] Lower mean income levels
reported in the present study obviously correlate the need for
cancer care and economic support for the nonincome/low‑income
group, as the study reports larger prevalence among lower
income groups/lower stratum of the society. It is also important
to understand the costs associated with early detection of cancer
to determine the fiscal implications of government‑funded
screening programs and health insurance plans. Authors also
would like to stress the fact that according to this study, a larger
prevalence of cancer is seen in females, and therefore, any policy
formulation on the above lines needs to take into consideration
this gender ratio.
South Asian Journal of Cancer ♦ Volume 9 ♦ Issue 1 ♦ January-March 2020

Conclusion
Breast cancer is the most common cancer in Vypin Block of
Ernakulam. Health workers need to ensure that the residents
of this area are more aware about the various cancer screening
programs and the healthy lifestyle changes, which can prevent
cancers. The economic burden of cancer in the area is also
very high. The incidence of a particular cancer may be low
in an area, but its impact on the economic burden might be
high. As most of the people are in the lower middle class,
adequate measures are needed to keep a check on the cost of
cancer therapy, particularly cost of medications. The social
health insurance schemes should be more effective in reaching
out to more number of people and also increasing their limit.
There is a need for joint ventures by government and private
sectors to make the treatment affordable. The authors strongly
recommend that additional funds should be allocated in the
budget for drug and disposables support for poor patients;
promote setting up of super specialty hospitals in all states by
reducing cost of land, electricity, water and taxes, furniture,
equipment, drugs and disposables; and promote emergence
of new health institutions and ensure high‑quality care at
affordable cost.
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Table 1: Trials demonstrating efficacy of Olaprib in solid tumors with breast cancer mutation
Study
Wainberg et al.[5]
Owonikoko et al.[6]
Molife et al.[7]

Year/status
2014/ongoing
2014/ongoing
2013/ongoing

Drug
BMN673
Veliparib
Rucaparib

Rajan et al.[8]
Appleman et al.[9]

2012/completed
2012/completed

Olaparib
Veliparib

Cancer type
SCLC
SCLC
Solid tumors
(2 lung)
Solid tumors
Advance solid
tumors (15 lung)

Results
PFS 7.4 weeks recommended phase 2 dose 1 mg/d (n=11)
Unconfirmed Outcomes (n=7)
3 patients has stable disease for >12 weeks
BRCA unknown
2/21 patients had response. Awaited results
PR seen in 11 patients (2 lung 2 melanoma 2 breast 2
urothelial , 2 unknown primary)
Stable disease in 35 patients

SCLC=Small‑cell lung cancer, PFS=Progression‑free survival, BRCA=Breast cancer, PR=Partial response

olaparib continued. As continued research into hazard ratio
pathways and mutations within NSCLC emerge, new uses for
PARP inhibition can be applied [Table 1]. These therapies have
proven to be well tolerated on oral administration, making a
compelling rationale for the continued study of these agents in
lung cancer.[10]
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