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ABSTRACT
Introduction The rising economic burden of cancer 
on healthcare system and patients in India has led to 
the increased demand for evidence in order to inform 
policy decisions such as drug price regulation, setting 
reimbursement package rates under publicly financed 
health insurance schemes and prioritising available 
resources to maximise value of investments in health. 
Economic evaluations are an integral component of 
this important evidence. Lack of existing evidence 
on healthcare costs and health- related quality of life 
(HRQOL) makes conducting economic evaluations a very 
challenging task. Therefore, it is imperative to develop a 
national database for health expenditure and HRQOL for 
cancer.
Methods and analysis The present study proposes to 
develop a National Cancer Database for Cost and Quality 
of Life (CaDCQoL) in India. The healthcare costs will be 
estimated using a patient perspective. A cross- sectional 
study will be conducted to assess the direct out- of- pocket 
expenditure (OOPE), indirect cost and HRQOL among 
cancer patients who will be recruited at seven leading 
cancer centres from six states in India. Mean OOPE and 
HRQOL scores will be estimated by cancer site, stage 
of disease and type of treatment. Economic impact of 
cancer care on household financial risk protection will be 
assessed by estimating prevalence of catastrophic health 
expenditures and impoverishment. The national database 
would serve as a unique open access data repository 
to derive estimates of cancer- related OOPE and HRQOL. 
These estimates would be useful in conducting future 
cost- effectiveness analyses of management strategies for 
value- based cancer care.
Ethics and dissemination Approval was granted by 
Institutional Ethics Committee vide letter no. PGI/IEC-
03/2020-1565 of Post Graduate Institute of Medical 
Education and Research, Chandigarh, India. The study 
results will be published in peer- reviewed journals and 
presented to the policymakers at national level.

INTRODUCTION
Traditionally, the burden of cancer is 
measured in terms of the health outcomes like 
mortality and morbidity. However, economic 

measures are equally important for cancer 
outcome research.1 These include the cost 
of services or lost wages incurred as a result 
of the disease and its treatment.2 The cost of 
cancer has gained considerable importance 
internationally, given the rising healthcare 
costs and its financial consequences. High 
out- of- pocket payments and the indirect costs 
associated with cancer treatment, often result 
in financial toxicity.3–5 Therefore, characteri-
sation and prediction of these costs, alongside 
other health outcomes such as both quantity 
and quality of life, is important for planning 
strategies to mitigate the financial hardship.

Second, considering the increasing costs 
of diagnostics and therapeutic interventions 
for cancer, their formal assessment is imper-
ative to inform value- based standard treat-
ment guidelines.6 Economic evaluations are 
increasingly used to inform the allocation 
of healthcare funds to ensure best value for 
money being spent. In order to facilitate such 
analyses in providing the evidence for priority 
setting, strong information systems will need 

Strengths and limitations of this study

 ► This study would lead to development of the first 
national database for costs and quality of life among 
patients with cancer in India.

 ► The patient costs and health- related quality of life 
scores will be determined by cancer site, stage of 
disease and type of treatment.

 ► The economic impact of cancer care on household 
financial risk protection will be assessed.

 ► Being a hospital- based study, we will not capture 
quality of life of cancer patients who do not seek 
care.

 ► The health system costs on cancer care will not cap-
tured in this study, as these are available in National 
health system cost database.
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to be put in place.7 India has established a health tech-
nology assessment agency (HTAIn), which commissions 
economic evaluation of new interventions, drugs, diag-
nostics and treatment strategies. The draft Indian refer-
ence case for undertaking economic evaluation as part 
of health technology assessment (HTA), recommends 
the use of quality adjusted life years (QALYs) as an index 
to measure the health consequences.8 9 Computing 
QALYs requires valuation of health related quality- of- 
life (HRQOL) or utility scores for different health states. 
Estimating the utility scores by collecting primary data 
in each study is time consuming and resource intensive. 
A database of HRQOL scores for different health states 
of cancer patients would go a long way to facilitate quick 
HTA analyses.

The second important evidence need for HTA analyses 
is cost data. In the context of health financing in India, 
cost of a service comprises of two parts—health system 
cost and out- of- pocket expenditure (OOPE). A national 
health system cost database has been recently created.10 
Another nationally representative study to measure health 
system cost of tertiary care hospitals, which includes 
oncology services, is being carried out in more than 100 
hospitals in 11 states.11 For OOPE, while National Sample 
Surveys assess the expenditure for all types of morbidities, 
the sample of patients with cancer in this data is a mere 
500 at all- India level. Several types of specific cancers do 
not even have a single case.12 13 Hence the main gap in 
evidence for conducting HTA is robust data for OOPE 
among cancer patients, which can be stratified by type 
of cancer, its health states, levels of severity and type of 
treatment.

The HTAIn in India has recently commissioned a 
study to evaluate the value- based prices for 42 anticancer 
drugs, which have come under price regulation.14 Several 
cancer treatments will be evaluated on grounds of cost- 
effectiveness. As part of this study, primary data will be 
collected from cancer patients on costs and HRQOL, 
which will help to develop a national database of patient 
costs and quality of life among patients with cancer in 
India (CaDCQoL). This database would serve to build an 
open- access data repository to derive estimates of cancer- 
related medical care costs borne by the patients, indirect 
costs due to loss of productivity and HRQOL by type of 
cancer, stage or severity, as well as by treatment approach. 
This protocol paper provides the detailed description 
of data collection plan to be followed for assessment of 
OOPE and HRQOL for each specific type of cancer by 
stage, site and treatment approach.

METHODS AND ANALYSIS
The healthcare costs will be estimated using the patient’s 
perspective. A cross- sectional study will be conducted 
to recruit cancer patients at purposively selected seven 
public healthcare facilities providing cancer care in 
India.

Selection of healthcare facilities
A multistage stratified sampling technique was followed 
to recruit cancer patients. In the first stage, the states/
regions were selected on the basis of epidemiological 
transition level (ETL) of top 10 cancers in India. The ETL 
state groups were defined on the basis of the trends of 
top 10 cancer types responsible for the highest propor-
tion of cancer disability- adjusted life years (DALYs) in 
India.15 The states with a relatively lower ratio of DALYs 
from communicable, maternal, neonatal and nutri-
tional diseases to those from non- communicable diseases 
including cancer and injuries combined in 2016 indi-
cate higher ETL. Therefore, the ETL state groups were 
classified as low level ETL state group (ratio 0.56–0.75), 
middle ETL state group (0.31–0.55) and high ETL state 
group (less than 0.31). Among high ETL states, Chandi-
garh (Punjab) and Tamil Nadu were randomly selected. 
Similarly among middle and low ETL states, Delhi and 
Maharashtra and Assam were selected respectively. The 
selection of these states also ensures geographical repre-
sentation of the country as shown in figure 1. Inclusion of 
Assam ensures presence of northern- east region, which 
has been reported to have differences in patterns of 
cancer, owing to significant difference in risk factors.16 At 
the second stage, seven healthcare facilities were purpo-
sively selected in order to choose hospitals in these states 
which cater to largest volume of oncology patients. Two of 
the selected hospitals in our sample, are among the top 
10 hospitals in terms of cancer treatment claims as part 
of the largest insurance scheme in India—the Ayushman 
Bharat Pradhan Mantri Jan Arogya Yojana (ABPM- JAY).17 
At the third stage, probability proportional to size (PPS) 
method will be used to select patients from each of the 

Figure 1 Selected states for proposed study.Each triangle 
represents a study hospital.
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disease management groups (DMGs) in these selected 
healthcare facilities.

Patient recruitment
Sampling technique
The patients will be recruited prospectively at outpatient 
and inpatient departments of the selected public health-
care facilities. The period of data collection at each centre 
will be 14 months. However, since the start of data collec-
tion may not be same across all centres, the data collec-
tion will spread out over October 2020 to December 2021. 
A systematic random sampling technique will be used to 
recruit the patients using sampling interval chosen on 
the basis of an average daily number of patients in each 
health facility, and to achieve the desired sample size. 
This is applicable to healthcare facilities having common 
clinics for treating all types of cancers. However, in case 
of stand- alone cancer centres with different clinics repre-
senting different DMGs, a sample of patients would be 
recruited from each of the DMGs using the PPS method. 
An illustration of the detailed sampling strategy is shown 
in figure 2.

Sample size
Considering the mean OOPE of ₹57 232 with SD of 
₹86 871 at 95% CI and 5% margin of error, a sample 
size of 1536 was estimated for each of the seven partici-
pating centres.18 Taking non- response rate of 10%, the 
minimum sample size at each centre is estimated as 1690. 
We also estimated sample size requirements for other 

two primary endpoints of the study—catastrophic health 
expenditures (CHEs) and HRQOL. Since the prevalence 
of CHE among cancer patients in India has been reported 
to range from 28% to 79%,13 18 19 we used the mean prev-
alence of CHE as 50% at 5% margin of error and 95% CI. 
Based on these assumptions, a sample of 768 was found 
suitable to measure CHE. Taking a non- response rate of 
10%, the final sample size at each centre was estimated 
as 845. Similarly, considering the mean utility score of 
0.61 among cancer patients in India as reported by Rama-
subbu et al20, the minimum sample size for HRQOL assess-
ment was calculated as 362 at 5% margin of error and 
95% CI. Taking non- response rate of 10%, final sample 
size for each centre was found to be 398. As the OOPE 
estimation yields the highest sample size, the minimum of 
1690 patients will be interviewed for assessment of OOPE, 
HRQOL and CHE at each participating centre. With a 
total of 7 collaborating centres, the study will recruit 11 
832 patients with cancer.

Inclusion criteria
The patients diagnosed with any type of cancer irrespec-
tive of age and gender seeking hospitalised and non- 
hospitalised treatment for any stage at selected healthcare 
facilities will be included in the study. The study will 
recruit three types of cancer patients in outpatient setting 
viz. newly diagnosed (who have been recently diagnosed 
with cancer), on- treatment (patients who are on some 
form of active cancer treatment like chemotherapy/

Figure 2 Sampling strategy for patient recruitment. OPD, outpatient department; IPD, inpatient department.
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radiotherapy, etc) and follow- up cases (patients whose 
treatment has been completed and are on maintenance 
therapy). The inpatient department includes cancer 
wards, high- dependency unit (HDU), intensive care unit 
(ICU) etc. Newly admitted cancer patients who have 
been hospitalised overnight (last 24 hours) due to cancer 
will be recruited. Each patient will be followed up on a 
daily basis till discharge for capturing information on 
expenses incurred during last 24 hours. The HRQOL 
will be assessed on the day of the recruitment. The case 
definitions used for patient recruitment at outpatient and 
inpatient settings are described in online supplemental 
appendix S1.

Data collection instruments
The outpatients and hospitalised patients will be inter-
viewed using pretested structured interview schedule to 
collect information on sociodemographic characteristics, 
household consumption expenditure, clinical data, OOPE 
and quality of life (see online supplemental appendices 
S2 and S3). Data on indirect costs will also be elicited by 
interviewing both patients and their caregivers. Indirect 
costs refer to the value of time lost because the patient 
and the caregivers are unable to carry out normal produc-
tive activities because of cancer. Therefore, patients and 
all their caregivers (one or multiple) accompanying the 
patient while seeking non- hospitalised treatment as well as 
during the period of hospitalisation, will be interviewed to 
estimate indirect costs using a pretested structured inter-
view schedule given in online supplemental appendix S4. 
During patient interviews at outpatient setting, the newly 
diagnosed, on- treatment patients and follow- up cases who 
sought care within the last 30 days will be interviewed for 
the direct medical expenditure incurred since the last visit 
for non- hospitalised treatment such as outpatient consul-
tation, diagnostic tests, day- care sessions (chemotherapy 
or radiotherapy), drugs purchased from pharmacy stores 
etc. along with the indirect costs due to loss of produc-
tivity. Thus, the mean OOPE since the last hospital visit or 
during the past 30 days since the present visit, whichever 
is less (if the last visit was less than 30 days ago) would be 
estimated.

Additionally, patients recruited in outpatient setting 
will also be interviewed for any episode of hospitalisation, 
type of hospital (whether public/private), expenditure 
incurred on hospitalisation during last 1 year and the 
source of financing healthcare expenditure. However, 
follow- up cases who sought care more than 30 days ago 
will be interviewed telephonically at 15th day following 
recruitment to elicit data on expenditure incurred on 
treatment since their last visit to estimate per visit OOPE 
on cancer. Other information such as socio- demographic 
characteristics, morbidity profile, consumption expendi-
ture, OOPE and HRQOL will be captured on the day of 
recruitment. This is because such follow- up cases with last 
visit more than 30 days ago are less likely to recall the 
expenditure incurred since the last visit.21 At the time of 
recruitment, the investigators will be trained to develop 

a good rapport with patients, and a minimum of 2–3 
contact numbers will be elicited to ensure high response 
rate on day 15th over telephone. Further, patients 
with cancer require repetitive contact with healthcare 
providers owing to the nature of the disease and hence it 
is likely that patients with cancer will be more responsive 
during follow- up. Such a methodology of collecting infor-
mation on OOPE using telephonic interviews has been 
reported to be valid in several previous studies reporting 
the follow- up rate of more than 80% using telephonic 
interviews.22 23

The generic HRQOL data will be collected using 
EuroQol 5- Dimensional 5- Level (EQ- 5D- 5L) for esti-
mation of utility scores among patients of different 
cancers.24 25 EQ- 5D- 5L is a generic questionnaire 
intending to cover five attributes of well- being: mobility, 
self- care, usual activity, pain/discomfort and anxiety/
depression.24 26 Each attribute of EQ- 5D- 5L has five levels: 
(1) no problems, (2) slight problems, (3) moderate prob-
lems, (4) severe problems and (5) extreme problem. The 
summary of data collection plan for outpatients is shown 
is figure 3.

Similarly, patients who have been hospitalised over-
night will be interviewed daily till discharge to collect 
information on direct medical expenses incurred during 
last 24 hours on hospitalisation including inpatient stay 
in cancer ward/HDU/ICU/surgical procedure in inpa-
tient setting etc., indirect costs due to loss of wages as 
well as HRQOL. However, rest of the information such as 
socio- demographic characteristics, clinical information, 
consumption expenditure will be recorded on the day of 
recruitment. The bills of expenditure incurred on medi-
cines, hospital charges, procedure, diagnostics etc. will be 
obtained to improve the accuracy of data.

Data analysis
The data on quality of life will be analysed to compute 
utility scores using Indian tariff value set.27 This would be 
the first study in India on valuation of health outcomes 
to use the Indian tariff values to determine utility weights 
for patients with cancer. The mean OOPE along with SE 
will be computed with respect to type of cancer, health 
state, type of treatment (chemotherapy, radiotherapy, 
surgery, etc) and setting (outpatient, hospitalisation, 
intensive care) using clinical information obtained. For 
calculating indirect costs, human capital approach will be 
used.28 Loss of working days will be recorded, that is the 
days that a person (patient as well as the caregiver) missed 
or remained absent from his/her work due to hospital 
stay. For those actively employed in the labour work-
force, per day income as reported by the individual will 
be used for calculations. For individuals not part of the 
workforce, an average minimum daily wage rate for India 
specific to gender and area of residence (rural/urban) 
will be imputed.29 The extent of financial risk protection 
(FRP) will be assessed in terms of CHE, impoverishment 
and distress financing. Expenditure on cancer treat-
ment which exceeds the threshold of 40% of non- food 
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household consumption expenditure will be considered 
as CHE.30 31 Households which have either borrowed 
money (with or without interest) or have sold their assets 
(like land, home, cattle, etc) to cope with the expendi-
ture will be classified to have faced distress financing.32 33

Multiple logistic regression analysis will be performed 
to examine the association of CHE and the distress 
financing with factors including age, sex, income status, 
treatment modality, insurance status, locality and stage at 
the time of diagnosis. A sensitivity analysis will be carried 
out to assess the prevalence of catastrophic expenditure 
at varying cut- off levels, that is, 20%–50%. Impoverish-
ment will be calculated in terms of relative increase in 
poverty headcount. We will compare poverty head counts 
before and after OOP payments for hospitalisation. The 
prehospitalisation poverty headcount (Pre Hp) will be 
calculated using mean per- capita consumption expendi-
ture (xi) using the Tendulkar committee’s poverty line 
(PL) cut- off of INR 961 per person per month.34

Pre Hp=1/n∑(xi ≤PL)
Where n=number of individual
The posthospitalisation poverty headcount will also 

be computed in a similar manner by netting out OOP 
payments for hospitalisation from consumption expendi-
ture and then comparing with poverty line

Post Hp=1/n∑(xi- OOP ≤PL)
Where n=number of individuals.

Study outcomes
 ► Mean per visit OOPE incurred on non- hospitalised 

treatment of cancer.
 ► Mean OOPE incurred per episode of hospitalisation 

stratified by ward, ICU and HDU.
 ► Mean OOPE incurred per surgical intervention.

 ► Mean OOPE for outpatients and inpatients, by type of 
treatment, disease severity, level of healthcare utilisa-
tion, type of healthcare provider, etc.

 ► CHE, impoverishment and distress financing due to 
cancer treatment.

 ► HRQOL of patients with cancer, by type of cancer, 
treatment, disease stage, complications, etc.

Patient and public involvement
Patients will be involved in the present study to capture 
information on direct medical expenditure incurred on 
cancer treatment, indirect costs due to loss of produc-
tivity and HRQOL. A written informed consent will be 
obtained from all study participants who are more than 
18 years of age. In case of severely ill or critical patients, 
we would wait for the patient’s condition to improve and 
then interview the patient to collect the required infor-
mation. This is important since the evidence suggests a 
need to preferably interview the person affected to elicit 
data on HRQOL.35 Accordingly, we will obtain informed 
consent also from the severely ill patient.

However, in case of minors, the informed consent will 
be obtained from parents/guardians. Further, in case of 
minors information on OOPE and HRQOL will be gath-
ered from parents/guardians and proxy respondents 
(care providers) respectively. This has also been done in 
several previous studies.36 37

DISCUSSION
Universal Health Coverage (UHC) is a long- standing 
tenet of global health and has, in recent years become 
the overarching framework for policies and investments 
in health globally and nationally.38 FRP is a key compo-
nent of UHC, which is defined as access to all needed 

Figure 3 Data collection plan for different types of cancer patients. HRQOL, health- related quality of life.



6 Prinja S, et al. BMJ Open 2021;11:e048513. doi:10.1136/bmjopen-2020-048513

Open access 

quality health services without financial hardship.39 In 
order to realise UHC, cancer services must be included in 
benefit packages and sustainably financed through public 
resources for protecting the cancer patients against finan-
cial toxicity. Financial toxicity has been shown to affect 
access to cancer care, leading to delay or foregoing 
cancer care, bankruptcy, poor quality of life and poor 
survival.40 41 Therefore, it is important to acknowledge 
financial toxicity as an important outcome of clinical 
condition impacting patients with cancer, as well as to 
identify the most actionable and effective interventions 
to prevent financial hardship, in order to deliver UHC by 
United Nations.42

Once the governments commit to the aspirational goal 
of financing health services to provide universal coverage, 
healthcare systems face the challenge of fiscal sustain-
ability in the context of scarce resources. This becomes 
even more evident in the context of oncology due to 
high cost of care. As a result, decisions regarding priority 
setting become inevitable. It is thus no surprise that two 
out of the initial thirteen studies commissioned by HTAIn 
are focused on evaluating strategies for cancer screening 
and prevention in India.43 Moreover, a large multicentric 
study is being carried out to determine the value- based 
pricing guidelines for anticancer drugs.14 The present 
study protocol part is of this larger study.

It is also worthwhile to mention that National Cancer 
Grid in collaboration with National Health Agency, 
India have signed a memorandum of Understanding to 
strengthen delivery of cancer services under ABPM- JAY 
with common objectives to reduce cancer burden, 
ensure uniform standards of patient care towards effec-
tive and efficient patient- centric care, improve access to 
cancer services and ensure FRP.44 45 These agencies also 
support the use of HTA in informing policy decisions 
and thereby achieving the sustainable development goals 
on the pathway to attain UHC. However, the lack of cost 
data represents a major evidence barrier in the journey 
towards UHC- oriented health policy decisions in India. 
In particular, in setting reimbursement package rates, the 
limited availability of cost information is seen as a signifi-
cant concern.11 46 47

Several countries have established such databases of 
healthcare costs.47 48 India has also created a national 
database of health system costs.10 46 However, none of 
these national databases have a specific focus on cancer. 
Moreover, due to being a generic database of cost, it does 
not provide disaggregated data on cost by the type of 

disease and level of severity. Finally, the existing database 
contains only estimates of health system cost, while nearly 
68% of the total health expenditure in India is financed 
out- of- pocket by households. As a result, the proposed 
CaDCQoL study would be a significant value addition. 
Since the study aims to determine the patient care costs 
which will help in determining provider payment rates, 
conduct cost- effectiveness analyses for value based care, 
the study has chosen to include public hospitals. The 
patient care costs derived from data collected from these 
public hospitals can be aggregated with health system costs 
estimated in another national costing study conducted in 
public hospitals to compute the overall societal cost of 
cancer care in India.46 Although, the present study has no 
private hospital as such but three hospitals in our sample 
have category of patients who are provided care at prices 
similar to the prices of the most pure private hospitals in 
tier 2 and 3 cities of India. The study will provide compre-
hensive estimate of economic burden attributable to 
cancer in India. Using the distribution of cancers as per 
National Cancer Registry Programme,49 and the conse-
quent expected number of individual cancer patients 
likely to be recruited with a total sample of 11 832 patients, 
we estimate that our study sample would be sufficient to 
provide valid estimates of OOPE, CHE and HRQOL for 
top 3, 6 and 12 cancers, respectively, in India, with a 5% 
margin of error and 95% CI. However, at 10% margin of 
error and 95% CI, our study would be powered to give 
valid estimates of OOPE, CHE and HRQOL for top 11, 17 
and 20 cancers, respectively, in India as shown in table 1.

Further, several countries have published their value- 
sets for different health states using the EQ- 5D- 5L.50–52 
The HTAIn in India has also recently completed a study 
and will shortly publish its own value set.27 However, it 
is not possible to cross- walk the health state with the 
individual cancer patients and their stage and type of 
treatment. On the other hand, the HTA study precisely 
requires information on the latter. As a result the present 
study would add significantly to the existing evidence base 
by providing stage- specific, and severity- specific estimates 
of utility score for cancer patients.

Future applications of database of healthcare costs and 
HRQOL
The national database developed as part of this study will 
serve as unique Indian data repository of cost of cancer 
care as well as HRQOL. This database would be the 
sole evidence- based resource on OOPE estimates (both 

Table 1 Estimated sample size for OOPE, HRQOL and CHE at 5% and 10% margin of error

Margin of error

Sample size No of cancers with valid estimates

OOPE CHE HRQOL OOPE CHE HRQOL

5% 1690 845 398 3 6 12
10% 422 211 99 11 17 20

CHE, catastrophic healthcare expenditure; HRQOL, health- related quality of life; OOPE, out- of- pocket expenditure.
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direct and indirect costs), which along with the health 
system costs, can be used to inform the provider payment 
rates for cancer specific health benefit packages under 
various national and state- level publicly financed health 
insurance schemes. Further, the estimated OOPE and 
HRQOL by site, stage and treatment approach will aid in 
robust cost- effectiveness analysis of screening and treat-
ment strategies for cancer control in India. Currently, 
there are few published and readily accessible cost data 
in India particularly on cancer to inform HTA and insur-
ance design. The present study is going to be a first step 
in providing easily accessible reference cost and HRQOL 
data on cancer for India. The study findings will be avail-
able through the National health system cost database 
besides publishing as peer- reviewed papers.10
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