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INTRODUCTION
Globally, head-and-neck cancer is the seventh most common 
cancer and out of the total burden, a majority is contributed 
by developing countries.[1] Head-and-neck cancer includes 
cancers of the paranasal sinuses, nasal cavity, oral cavity, 
pharynx, and larynx. Consuming alcohol and chewing 
tobacco are prime risk factors for developing head-and-neck 
cancers.[2]

India has a high burden of head-and-neck cancer and one-
third of the cases are male. A  majority (60–80%) of head-
and-neck cancer cases report to the healthcare facility when 
the disease is in an advanced stage.[3,4] In India, one-third out 
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of all the cases of cancers are head-and-neck cancer which 
is higher as compared to 4–5% in the developed world.[5] 
In Asia, there has been a drastic increase in the number of 
deaths due to cancers in past two decades. In the past one 
and a half decade, India’s population as compared to rest of 
the world has grown twice as percentage of increase, which 
has also resulted in the increase in the burden of the cancer 
in India.[4] Cancer treatment requires a multidisciplinary 
approach; however, many advanced cancer patients are 
candidates for palliative treatment.
Primarily, palliative care involves providing symptomatic 
relief from pain and stress of a severe illness so as to markedly 
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improve the quality of life for both the patients and their 
families.[6] It is offered either as upfront care when the disease 
is diagnosed in advanced stages or when the disease has 
recurred or spread following radical treatment (and when all 
salvage options have been exhausted).
The treatment of cancers is cost-intensive as it involves the 
use of multiple modalities, such as surgery, chemotherapy, 
radiotherapy, imaging, and laboratory services.[7] Therefore, 
an enormous financial burden is imposed on payers 
(government or patient and their families) for the provision 
of treatment and care to cancer patients. In India, out of the 
total healthcare expenditure, the government contributes 
around 29% and the rest is contributed by patients or their 
families as an out-of-pocket expenditure.[8] Annually, in 
India, 3.5–6.2% of such households go below the poverty line 
due to such high out-of-pocket expenditure and as compared 
to communicable diseases, the chances of households 
going below the poverty line from financial burden due to 
provisioning cancer care and treatment are sky-high.[9,10]

The treatment of cancer involves massive indirect costs apart 
from direct treatment costs associated with it. About 70% of 
cancer deaths reported in India were from the age group 30–
69 years.[11] Various factors such as distance from the medical 
facility, availability of mode of transportation, and financial 
condition of the patient and their families burden them, 
leading to delay in early diagnosis and treatment of cancer. 
Most of the family budget of cancer patients and their families 
is utilised in availing treatment of cancer, thereby, imposing 
a financial burden on them. Apart from that, wage or income 
loss due to days off from work has an adverse impact on the 
economic well-being of such households.[12]

According to the WHO, ‘Out-of-pocket expenditures are 
defined as direct payments made by individuals to health-
care providers at the time of service use. It excludes any 
prepayment for health services, such as taxes or specific 
insurance premiums or contributions and, where possible, 
net of any reimbursements to the individual who made the 
payments.’[13] Therefore, these are the expenses that must 
be paid directly to the healthcare provider by the insured 
without a third party (insurer or government).[14]

According to Letter, ‘the social cost is the sum of the private 
costs resulting from a transaction and the costs imposed on 
the consumers due to being exposed to the transaction for 
which they are not compensated or charged.’[15] The costs 
incurred by the producer to produce goods or services are 
known as private costs. Social cost includes private costs and 
external costs which are related to producing goods for which 
the free market does not account. Therefore, mathematically, 
social marginal cost is the aggregate of private marginal cost 
and external costs.[16]

The knowledge regarding the costs associated with the 
provision of palliative care to patients with head-and-neck 
cancer, apart from various approaches to record these costs 

in such cases is sparse.[17] In India, out-of-pocket payments 
are the predominant way to finance healthcare services, 
which imposes a financial burden on the households and can 
lead to impoverishment and catastrophe.[18]

We at SGPGIMS see 500 head-and-neck cancer patients 
annually. Of these, 30–40% of cases require dedicated 
palliative care. Unfortunately, often, when patients reach 
the stage of palliative care, they have exhausted all financial 
reserves. Therefore, a cost analysis of total cost incurred 
(including out-of-pocket expenditure and social cost) 
during palliative care in cases of head-and-neck cancer at a 
Government Regional Cancer Centre was undertaken.

MATERIAL AND METHODS
Study design
A descriptive study was undertaken in the Palliative Care 
Clinic of a Government Regional Cancer Centre, Sanjay 
Gandhi Post Graduate Institute of Medical Sciences, 
Lucknow, Uttar Pradesh, India. The study sample consisted 
of head-and-neck cancer patients undergoing palliative care 
at Palliative Care Clinic (SGPGIMS, Lucknow, India).

Data acquisition
Initially, 15  patients were tagged and followed from 
Palliative Care Clinic to each point of contact from where 
the patient received the services, to design the structured 
data acquisition tool. The patients and their caregivers were 
also interviewed to determine the complete process map of 
the palliative care pathway for the head-and-neck cancer 
patients along with the review of records. The study samples 
were recruited when they reported at Palliative Care Clinic 
registration. Thereafter, the study samples were followed 
up at the start of their treatment and were interviewed 
every time they visited Palliative Care Clinic during the 
study period. Patients were also interviewed and followed 
1-month post the study period when the patient and the 
accompanying caretaker visited Regional Cancer Centre, 
SGPGIMS. The study sample consisted of (a) patients who 
had undergone surgery, chemotherapy, or radiotherapy 
and had recurred/relapsed and were now candidates for 
palliative care and (b) patients who presented de novo to the 
Regional Cancer Centre, SGPGIMS with advanced-stage 
disease, where the cure was not possible. The expenditure 
incurred was obtained retrospectively and prospectively 
from the study samples.
The study samples were interviewed in the Palliative Care 
Clinic during their follow-up visits. As per the department 
protocol, patients with head-and-neck cancer were required 
to visit the Palliative Care Clinic once every month to 
document the disease status, modify drugs and replenish 
drugs. In addition, payment receipts and bills were checked, 
where available, to validate the reported expenditure. 
A sample size of 50 patients was taken for the study.
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Study method

The complete process map of the palliative care pathway 
for the head-and-neck cancer patients was determined by 
obtaining information from patients and their caregivers and 
a review of the record [Figure 1]. Initially, 15 head-and-neck 
cancer patients visiting Palliative Care Clinic, SGPGIMS 
were followed from Palliative Care Clinic to each point of 
contact from where the patient received the services. Their 
record was evaluated to map the palliative care pathway 
and finalise the structured data acquisition tool for data 
acquisition, identifying cost centres, cost sub-centres, 
and cost elements in the process map of the palliative care 
pathway.

The structured data acquisition tool was formulated 
for estimating the total cost including out-of-pocket 
expenditure and social costs during palliative care in cases 
of head-and-neck cancer patients. The patients and their 
relatives were interviewed on their social demographic 
characteristics, household expenditure, and out-of-
pocket expenditure on diagnosis/treatment of head-and-
neck cancer. If the patient had received any treatment 
before visiting the Palliative Care Clinic, SGPGIMS, the 
expenditure regarding the same was also recorded to 
compute the total cost of palliative care using a structured 
data acquisition tool.
The cost was classified into (a) direct expenses: Which 
included the expenditure on the diagnosis, drugs/

Figure 1: Process map of palliative care pathway from cost and accountancy perspective.
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consumables, hospitalisation and procedure fee were 
considered. Apart from that, the expenses for transportation, 
boarding, loading and food were taken as a direct non-health-
care expenditure and (b) indirect expenses: Which included 
wage or income loss by the patient and accompanying 
caretaker during the period of treatment. Thereafter, the 
total cost was computed from the data obtained from the 
structured data acquisition tool.
The total cost thus computed using the structured data 
acquisition tool was analysed to identify the out-of-pocket 
expenditure and social cost.
Written patient information document was distributed and 
informed consent was obtained from the study sample before 
data acquisition.

RESULTS
Sample characteristics
Fifty patients with head-and-neck cancer undergoing 
palliative care at Palliative Care Clinic aged 33–80  years 
were recruited for the study. The median age was 47  years 
[Figure  2]. In the recruited sample, 12  (24%) patients were 
aged between 30 and 40 years, 16 (32%) patients were aged 
between 41 and 50 years. At the same time, 10  (20%) were 
aged 51–60 years. Followed by 7 (14%) patients aged between 
61 and 70  years were found, 5  (10%) were 71–80  years 
[Figure  3]). The patients in the study were majorly males, 
44 (88%), with only 6 (12%) females [Figure 4]. Males were 
younger between 30 and 50  years as compared to females 
who were 40 years or older [Figure 5]. Eighteen (36%) of the 
patients had completed secondary school, 16  (32%) of the 
patients were less than high school [Figure  6]. The state of 
residence of the patients was Uttar Pradesh in 47  (94%) of 
the total patients, followed by Bihar in 2 (4%) cases and only 
1 (2%) from Madhya Pradesh [Figure 7].

Out-of-pocket expenditure per patient per day
The out-of-pocket expenditure borne per patient per day 
was computed by adding the treatment cost (the expenditure 
on all the diagnosis, medications, consumables, injections 
and administration of injection), the expenditure on 
transportation, the expenditure on accommodation and 
expenditure on food and consumables borne by the patient 
for Palliative treatment at Palliative Care Clinic, SGPGIMS. 
Finally, the total expenditure per day was computed by the 
per month data collected for all the variables.
The treatment cost (expenditure on all the diagnosis, 
medications, consumables, injections and administration 
of the injection, including palliative RT) per patient per day 
is computed to be INR 1580.76  (77%). The expenditure on 
transportation per patient per day was INR 375.30  (18%). 
The expenditure on accommodation paid per patient per day 
during his/her stay for palliative therapy at Palliative Care 
Clinic was INR 53.54  (3%). The expenditure on food and 

consumables paid per patient per day during his/her stay for 
palliative therapy at Palliative Care Clinic, SGPGIMS was 
INR 34.61  (2%). Therefore, the out-of-pocket expenditure 
borne per patient per day was deduced to be INR 2044.21 
[Table 1 and Figure 8].

Social cost per patient per day
The social cost per patient per day was computed by 
subtracting the number of days spent per patient for palliative 
treatment at Palliative Care Clinic, SGPGIMS from the 
monthly salary or the wage per day per patient. Therefore, 

Figure 3: Age distribution of the patients.

Figure 4: Gender distribution of the patients.

Figure 2: Age group of the patients.
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the social cost per day was computed by the per month data 
collected.
The salary or pension per patient per day was deduced to be 
INR 522.73. The wage per patient per day was deduced to be 
INR 318.42. The social cost borne per patient per day was 
deduced to be INR 518.21 [Table 2].

Total cost
The total cost per patient per day was computed by adding 
the out-of-pocket expenditure per patient per day and social 
cost per day for the palliative treatment at Palliative Care 
Clinic, SGPGIMS. The total expenditure borne per patient 
per day was computed to be INR 2562.42 for the palliative 
treatment at Palliative Care Clinic, SGPGIMS. Out of the 
total expenditure of INR 2562.42/patient/day, 80% of the cost 
was out-of-pocket expenditure and the remaining 20% was 
social cost borne by the patient. Summary of the total cost is 
listed in [Table 3 and Figure 9].

DISCUSSION
An increase in the burden of cancer and the cost-intensive 
diagnosis and treatment of cancer has led to an increase in 
the cost of diagnosis, treatment, and palliative care for cancer 
in India.[8] The diagnosis of cancer is already a burden for 
the patient. It becomes devastation due to the financial drain 
faced by the families because of the nature of its treatment. 
To reduce out-of-pocket expenditure, various publicly 
sponsored health insurance schemes were introduced by the 
Indian government across many states. However, the out-
of-pocket expenditures incurred by the patients were not 
reduced by these schemes.[12]

This study was undertaken to do the cost analysis of total cost 
incurred (including out-of-pocket expenditure and social 
cost) during palliative care in cases of head-and-neck cancer. 
We found that the total expenditure borne per patient per 
day was INR 2562.42 for the palliative treatment at Palliative 
Care Clinic, SGPGIMS. This study was undertaken at a 
Government Regional Cancer Centre in North India. A total 
of 50 study samples were recruited for the study, fulfilling the 
inclusion criteria. All the study samples were followed up at 
the start of their treatment and were interviewed every time 
they visited Palliative Care Clinic during the study period.
The majority of the patients (88%) in the study were male. Of 
the 12% of females in the study, 50% were from the age group 
of 51–60 years. This finding is similar to the findings in the 
recent study conducted by Chauhan et al., 2019 and Mohanti 

Figure 5: Age group distribution of the patients.

Figure 6: Educational qualification of the patients.

Figure 7: State of residence of the patients.

Figure 8: OOPE per patient per day (INR).
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et al., 2011.[12,17-19] Oral squamous cell carcinoma is the most 
prevalent cancer in males and the third most prevalent cancer 
in females in India, due to chewing of tobacco products.[20,21]

In the recruited sample, 34% of males were between 41 and 

50 years old. This finding is similar to the findings in a recent 
study conducted by Chauhan et al., 2019 and Mohanti et al., 
2011.[12,17-19] The risk of developing head-and-neck squamous 
cell carcinoma increases as the age advances; therefore, 
the majority of head-and-neck squamous cell carcinoma 
develops in patients aged 50 years or more. The average age 
for developing head-and-neck squamous cell carcinoma 
related to smoking and smokeless tobacco is 60 and 78 years, 
respectively.[22]

Regarding educational qualification, 36% of the sample had 
completed secondary school only. The majority of the patients 
recruited for the study were Class  IV employees (26%), 
followed by 22% farmers and 12% housewives. A  similar 
study by Al-Dakkak, 2010, shows the high risk of cancer in 
individuals living in the most deprived areas, unemployed 
and with a low level of educational attainment.[23] The 
patients reported at the study hospital are residents from 
Uttar Pradesh 94%, Bihar 4% and 2% of cases from Madhya 
Pradesh in the catchment area. The patient had to pay for 
transportation in an Indian scenario where the patient 
traveled a long distance to the tertiary care facilities.[19]

In 40% of the patients, the initial treatment received was 
>12 months before. About 80% of patients reported receiving 
initial treatment at private health facilities for cancer-related 
diseases [Figures  10 and 11], which is in line with a study 
by Nair et al., 2014. This divulges that there is apathy in the 
primary healthcare system in India for cancer control activities, 
specifically in rural areas, thereby compelling the patients to 

Table 1: Out‑of‑pocket expenditure per patient per day (INR).

S. No. Characteristics Amount (INR) %

1. Total Treatment Cost (Expenditure on all the diagnosis, 
medications, consumables, injections and administration 
of the injection, including Palliative RT) per day (n=50)

79,038.36 77%

Treatment Cost (Expenditure on all the diagnosis, 
medications, consumables, injections and 
administration of the injection, including Palliative RT) 
per patient per day

79,038.36÷50=1580.76

2. Total Expenditure on transportation per day (n=50) 18,765.07 18%
Expenditure on transportation per patient per day 18,765.07÷50=375.30

3. Total expenditure on accommodation paid per day 
during his/her stay for palliative therapy at Palliative 
Care Clinic (n=50)

2677.35 3%

Expenditure on accommodation paid per patient per 
day during his/her stay for palliative therapy at Palliative 
Care Clinic

2677.35÷50=53.54

4. Total expenditure on food and consumables paid per 
day during his/her stay for palliative therapy at Palliative 
Care Clinic (n=50)

1730.68 2%

Expenditure on food and consumables paid per patient 
per day during his/her stay for palliative therapy at 
Palliative Care Clinic

1730.68÷50=34.61

Total out‑of‑pocket expenditure per day (n=50) 102,211.35
Out of Pocket expenditure per patient per day (INR) 102,211.35÷50=2044.21

Table 2: Social cost per patient per day (INR).

S. 
No.

Characteristics Amount (INR)

1. Total salary or pension per day 
(n=44)

23,000.15

2. Salary or pension per patient per 
day

23,000.15÷44=522.73

3. Total wage per day (n=6) 1910.52
4. Wage per patient per day 1910.52÷6

=318.42
Total social cost per day (n=50) 25,910.63
Social cost per patient per day (INR) 25,910.63÷50=518.21

Table 3: Total expenditure per patient per day (INR).

S. No. Characteristics Amount (INR) Percentage

1. OOPE per 
patient per day

2044.21 80

2. Social cost per 
patient per day

518.21 20

Total cost per patient per 
day (INR)

2562.42
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visit private healthcare facilities.[24] Private healthcare facilities 
provide a far better level of comfort to the patient and their 
relatives as compared to public healthcare facilities.[25]

The total expenditure incurred in the study was INR 2562.42/
patient/day, out of which 80% constituted the out-of-pocket 

expenditure, of which 23% was spent on transportation, 
food and lodging and 77% on medical expenses. As per the 
study by Himmelstein et al., 2009, excessive out-of-pocket 
expenditure accelerates the inequitable financial burden and 
unintended consequences such as sacrificing the spending 
by the household or incurring debt, which will result in the 
household becoming bankrupt.[26] Due to excessive out-of-
pocket expenditure, patients and their relatives delay, skip or 
economise the treatment, medicines and other consumables, 
as shown in the study by Karaca-Mandic et al., 2010; Wang 
et al., 2011; Balabanova et al., 2012; and Eaddy et al., 2012, 
which results in poor health outcomes.[27-30] Cost-sharing is 
typically seen in patients with chronic ailments, the elderly 
and patients who are poor.[30-36]

According to the NSS 71st  round, the average out-of-pocket 
expenditure in India has doubled from the similar survey 
conducted in 2004–2005.[37,38] The availability of cancer 
treatment in India is linked with inequities in access to health 
care due to scarce resources and irregular distribution of 
cancer treatment across the country.[39] This is also reflected 
in 23% of the overall out-of-pocket expenditure incurred 
on travel, boarding and lodging in the present study. About 
40% had to travel by a rented taxi or own car as the patient’s 
poor health makes him/her unable to travel through public 
transport. A male attendant mostly accompanied the patients 
to Palliative Care Clinic, SGPGIMS, which again is an 
expense due to that person’s time lost or wage lost. In 28% 
of the cases, the patient was accompanied by the patient’s 
son and 22% by the patient’s brother. The patient was 
accompanied by another adult to the Palliative Care Clinic.[40]

Apart from transportation, 34% of the patients had to 
arrange for lodging in a hotel or a guest house. Furthermore, 
the food adds up to the burden in 30% of the cases. It leads 
to the patient paying out of his pocket even if they had 
health insurance. These expenses are not covered under the 
insurance. Nearly, 70% of the cancer patients in the study 
faced a financial burden during the treatment, a finding 
similar to Nair et al., 2014. The financial problems lead 
the low-income families to usually delay their treatment 
decision. The patients belonging to low-income families 
face financial burdens in the form of debt or loss of family 
income attributable to excessive out-of-pocket expenditure 
for availing care and treatment for cancer. The treatment 
of cancers has become more effective, which is attributable 
to the improvement in technology over a period of time; 
however, the high cost of technology has resulted in the rapid 
increase in the costs of diagnosis and treatment.[18]

In the study, the patient had to borrow money from 60% of 
the total recruited sample. Based on NSS, 2004–2005 round, 
50% of the households borrowed and sold their assets to 
bear the high out-of-pocket expenditure in availing care 
and treatment of cancer. This finding is akin to the finding 
in our study.[41] Further, the high-income households are 

Figure  11: Health-care settings where the initial treatment was 
received by the patients before reporting to PCC, SGPGIMS.

Figure 9: Total cost per patient per day (INR).

Figure  10: Duration since the initial treatment received by the 
patients before reporting to PCC, SGPGIMS.
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less dependent on borrowing money or selling their assets 
to meet their healthcare expenditure as compared to low-
income households as shown in the 71st round of NSS.[37] The 
study by Mohanti et al., 2011 brought out that to continue 
the treatment patients and their relatives had to sell off their 
property and borrow heavily. About half of the families in the 
study faced financial burden and catastrophic expenditure 
and one-fourth of the family went below the poverty line 
attributable to excessive out-of-pocket expenditure in 
availing treatment and care for cancer.[19]

Families with low-income shell out a high percentage of 
their family income on availing of health care as compared 
to the families with high income, which validates that out-
of-pocket expenses are regressive.[42-45] To ensure universal 
access to curative services at healthcare facilities, financial 
protection must be provided to poor patients and their 
families. At present, in India, government-funded health 
insurance has managed to indemnify the patients and their 
families with low income. However, these health insurance 
schemes do not indemnify against out-of-pocket expenditure 
to avail outpatient care.[12]

More than half (52%) of the patients who had undergone 
other forms of treatment before undergoing palliative 
therapy meet an exorbitant expenditure of INR > 60,000. 
The families of low-income cancer patients are pushed 
into impoverishment and financial catastrophe due to the 
excessive cost of treatment for cancer which is multimodal 
dependent on the type of cancer and stage of cancer.[12]

This study brings out that only 22% of patients had 
enrolled under any scheme for financial reimbursement for 
expenditure on the treatment received at Regional Cancer 
Centre, SGPGIMS. The financial burden on such patients 
can be markedly reduced, if, the higher number of such 
patients enroll under any financial assistance schemes. It 
was also observed that the families with a low income had 
sparse knowledge regarding financial assistance schemes and 
procedures to avail benefit from such schemes. Their sparse 
knowledge can be attributed to families with low income not 
availing of financial support through such schemes.
The patients (82%) were unemployed when under the care 
of the palliative team. Many had a salary/pension of INR 
10,001–25,000 per month with 03–06 members in the family. 
In comparison, 12% were daily wage workers. For 84% 
of the case, patients had 00–02 earning members in their 
family with a total family income of INR <10,000/month in 
46%. Only 10% of the patients had a family income of INR 
>60,000 per month. Few patients were unable to pay school 
fees for their children leading to children dropping out of 
school.
The social cost was INR 518.21/patient/day (20%) of the total 
cost in this study which is attributable to the loss of wage of 
the patient and their family members. This finding is similar 
to the findings in a study by Nair et al., 2014.[24] Out of the 

total, 36% of patients had paid INR 25,001–60,000 for the 
palliative therapy, while the highest amount of INR 60,001–
100,000 was paid by 14% of the total.

CONCLUSION
The study aimed to do a cost analysis of total cost incurred 
(including out-of-pocket expenditure and social cost) during 
palliative care in cases of head-and-neck cancer at the 
Government Regional Cancer Centre in North India. The 
cost centres and sub-centers were identified from the process 
map and the cost was categorised into health service costs 
and non-health service costs. The total expenditure borne 
per patient per day was computed to be INR 2562.42 for the 
palliative treatment at Palliative Care Centre, SGPGIMS. Out 
of the total expenditure, 80% of the cost was out-of-pocket 
expenditure and the remaining 20% was social cost borne by 
the patient.
This study added to perspective on average expenditure 
including out-of-pocket expenditure and social cost being 
incurred as of date, while getting palliative care for head-
and-neck cancer, at a Government Medical Institute, where 
the rate of health-care delivery may not be competitive. 
A  multicentric study across public and private healthcare 
facilities may help design and recommend an ideal package 
for palliative care, for financial assistance schemes.
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