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Introduction

Malaysia has a widespread and efficient healthcare 
system that operates a two-tier system consisting of a 
government-run universal healthcare system and the 
co-existing private healthcare system. The utilisation 
of public healthcare services is highly subsidised for all 
Malaysian citizens, with only nominal charges being 
levied on certain services that the patients must pay 
using out-of-pocket (OOP) payment (World Health 
Organization, 2012). Given that the charges imposed 
at government hospitals are heavily subsidised or very 
minimum, compared with private hospitals, 50% of 
cancer patients would still face a financial catastrophe 
one year after their diagnosis (ACTION Study Group, et 
al., 2015). Besides direct costs stemming from medical 
and non-medical costs, the financial burden also includes 
indirect costs due to loss of productivity, wages and 
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savings (McNulty and Khera, 2015). The financial burden 
which covers the direct medical, direct non-medical and 
indirect costs will be a growing concern to the affected 
cancer patients and their families.

Direct medical costs involve transactions for medical 
services, such as physician services, diagnostic tests, drugs 
and other medical supplies, and hospitalisation expenses. 
Non-medical expenses, on the other hand, constitute costs 
that are not involved in the direct purchasing of medical 
services, for example, expenditures for transportation, 
child or elderly care, housekeeping assistance, wigs, and 
others. Meanwhile, indirect costs are accumulated as a 
result of sickness or absence from work, with loss of 
income and productivity. This can be incurred by both 
the patient, and households providing care in the hospital 
and at home after discharge. Productivity costs, which are 
often overlooked in most cost estimations, can represent 
more than two-thirds of total disease burden costs 
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(Jonnson and Wilking, 2007). 
Besides a deeper understanding of the cancer costs, 

identifying patients who are at higher risk of experiencing 
financial catastrophe is also important (Carrera et al., 
2018). A previous study has reported that OOP expenses 
potentially pose a heavier burden among those with 
lower-income status (Longo et al., 2006). Non-medical 
expenses in particular were demonstrated to be the 
biggest contributor to financial catastrophe in public 
hospitals, forming almost 71% of their total expenses, 
followed by medical (17%) and traditional medicine 
(13%) (ACTION Study Group, et al., 2015). Additionally, 
poor patients, especially those living in rural areas and 
having difficulties with transport are most likely not 
able to continue treatment due to financial constraints in 
paying for the transportation cost. They are particularly 
a socioeconomically disadvantaged group of people 
including the bottom 40% income group (B40), those with 
disabilities and senior citizens. 

Cancer costs may have a significant impact on health 
and finance not only for an individual but also for a 
family or household. The impact will be more glaring for 
a household in the B40 group. The B40 group has been 
categorised as the lowest household income group in 
which they are measured as a unit that earns a household 
income of RM 4849 ($1064.78) and below in the year 
2019 (Department of Statistics Malaysia, 2020). This 
group, who generally have the lowest financial reserves 
will be at higher risk of experiencing financial burden 
once diagnosed with cancer. The research focused on the 
financial burden of cancer specifically on a lower-income 
group is not fully explored. Additionally, details on 
various costs incurred by patients are still lacking, which 
makes it difficult to gauge the financial needs of affected 
people. Thus, this study seeks to evaluate the feasibility of 
obtaining detail cost information from the lower-income 
group cancer patients and in parallel, estimated the 
direct and indirect costs of cancer. Building on the future 
large-scale study, it sets to improve on the methodology 
used by reflecting all the procedures that are to be included 
in the large-scale study. These include validating the study 
questionnaires, the recruitment of study participants, 
suitability of data to be collected for required analysis 
as well as estimating the sample size (In, 2017; Benger 
et al., 2016). 

Materials and Methods

Study design and setting
This pilot cross-sectional study was conducted in 

September and October 2020 at the Radiotherapy and 
Oncology Department, Hospital Kuala Lumpur (HKL). 
HKL is a publicly funded, tertiary referral hospital under 
the Ministry of Health (MOH) Malaysia. It serves the 
main populations of Kuala Lumpur and Selangor and is 
one of the radiotherapy and oncology centres under the 
MOH. The sample size was selected in accordance with 
a general flat rule for pilot feasibility studies (Lancaster 
et al., 2004; Browne, 1995).

Study participants
Those included in the study were cancer patients from 

low-income households attending the study site, diagnosed 
with any type of cancer, undergoing cancer treatment 
and declared to be on active cancer treatment. The low-
income patient refers to the patient in the B40 group of 
the Malaysian household (B40) group with a median 
household income of below MYR 4849 (Department 
of Statistics Malaysia, 2020). Eligible patients who are 
on treatment, aged 40 years and above, and capable to 
respond to the interview were enrolled from the day-care 
chemotherapy unit, oncology ward, and oncology clinic. 
Aged 40 years and above was set as one of the criteria, 
which was based on the increasing trend of incidence rates 
for all cancers combined, being the older people, especially 
after the age of 40 years (Azizah et al., 2019). On the 
other hand, the critically ill patients who were unable to 
provide the required information and those on follow-up 
only were excluded from this study. Written informed 
consent was obtained from all eligible participants prior to 
the interview. Information was collected by trained team 
members via face-to-face interviews. 

Data collection
The collection of data was undertaken with the aid 

of a data collection tool, a study questionnaire. The 
questionnaire consisted of 4 sections: (1) sociodemographic 
and clinical profiles; (2) direct costs; (3) indirect costs 
and (4) financial coping mechanisms, which were first 
pretested to friends and colleagues for cross-checking 
and improving the overall style and structure of the 
study instrument prior to interview. Questions on 
sociodemographic and direct costs were self-developed 
and questions on indirect costs were adapted from the 
iMTA Productivity Cost Questionnaire (Bouwmans et al., 
2015). Questions on financial coping mechanisms were 
adapted from the National and Health Morbidity Survey 
2019 (Institute for Health Systems Research, 2020). This 
study tool was used to collect all cost data required for 
the analysis. Researchers involved received training on 
interview-based methodologies and data collection prior to 
the interview. The primary resource report by the patients 
will be by the recollection of the previous three months for 
direct costs and four weeks for indirect costs. As the study 
participants were undergoing cancer treatment at the time 
of the study, we could only estimate the past and present 
expenses. This study was not designed to follow up with 
the study participants, thus, it missed the information on 
expenditure beyond the interview date. 

Costing Components and Measurements
The cost data collected for this study included cancer-

related expenses by patients using their OOP payments. 
All data obtained were annualised to estimate the annual 
total cost per patient.  

1. Direct Costs. Direct medical costs were defined as 
self-reported costs incurred for medical care. Hospital 
charges consisted of three components: inpatient cost, 
outpatient cost and purchased medical supplies. Direct 
non-medical costs included the costs of transportation and 
costs associated with lodging, meal expenditure, childcare, 
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with approval number: KKM/NIHSEC/P20-1349 (6). Site 
approval was also obtained from the Clinical Research 
Centre Hospital Kuala Lumpur (CRC HKL) prior to the 
data collection with reference number: HCRC.IIR-2020-
08-156.

Results 

Sociodemographic and clinical profiles 
Of the 43 relevant participants approached, 40 

participants aged 40 years and above were interviewed 
face-to-face resulting 93% response rate. Their 
sociodemographic and clinical profiles are presented in 
Table 1. Most of the participants belong to the age group 
65-74 years (40.0%). The mean age of the patients was 
63.1(8.6) years. There were 26 (65.0%) male and 14 
(35.0%) female participants. Both Malay and Chinese 
ethnicity constituted the majority group in the study 
sample with approximately 42.5% each. A majority had 
at least secondary level education, were married and 
unemployed. About 44.8% reported unemployment due to 
cancer. Regarding cancer diagnosis, 35.0% of participants 
were diagnosed with gastrointestinal cancers, 27.5% 
had breast cancer, and 12.5% had urogenital cancers. 
The majority of the study participants (76.9%) had been 
diagnosed with cancer for more than 6 months. Regarding 
present treatment, the majority of the study participants 
(51.3%) were receiving chemotherapy, and 10 (25.6%) 
were receiving radiotherapy at the time of the interview 
conducted. On average, these cancer patients made a total 
of 3 inpatient visits, and 16 outpatient visits and were 
hospitalised for 15 days, annually.    

Total Costs incurred by cancer patients
Table 2 shows the total cost of cancer comprising 

direct medical, direct non-medical, and indirect costs. 
The median (IQR) and mean (SD) direct medical costs of 
cancer were MYR 458.00 (1382.00) and MYR 1423.54 
(2398.32), respectively. Medical supplies contributed 
to 47.9% of the total medical costs while 33.0% and 
19.1% contributed to inpatient and outpatient services. 
The median (IQR) and mean (SD) of the direct non-
medical costs were MYR 1920.00 (2787.52) and MYR 
3667.37 (6287.46), respectively. The highest direct non-
medical cost was supplemental food (64.9%) followed 
by transportation (23.2%), and meals (9.7%), while other 
costs reported 2.2%.  Employed individuals experienced 
missed workdays of around 51 days while unemployed 
participants experienced reduced home productivity of 
around 114 days annually. Collectively, the average loss 
of productivity was estimated at MYR 2864.49 (3319.31). 

Direct non-medical cost plays the largest role in 
driving cancer patients’ costs with 46.1%, while indirect 
and direct medical costs contributed around 36.0% and 
17.9% of the total costs, respectively. Overall, average 
annual expenses incurred associated with cancer were 
estimated at MYR 7955.39 (8902.24). 

Transportation cost 
The average round-trip travel distances and costs 

by location from the treatment site are shown in 

supplemental foods and other alternative treatments. For 
patients using their transportation, the cost was calculated 
based on fuel consumption over the travel distance from 
their residence to the treatment site (MYR 0.50/km). 
For other means of transport, the value was based on 
the transport fee reported by patients multiplied by the 
number of trips. 

2. Indirect Costs. Indirect cost is defined as the 
productivity loss of cancer patients due to short-term 
and long-term inability to work. Productivity losses are 
calculated due to absenteeism (employed) and inability to 
do care work (unemployed including housewives, retirees, 
and elderly) were included. Details on employment, 
earnings, and time off from work or inability to do 
household work due to pain during the last four weeks 
from the interview day were collected. For employed 
patients, productivity loss was calculated by multiplying 
daily wage with days of work missed. The daily wage was 
calculated by dividing the self-reported monthly income 
by 26, as it was assumed that wage-earners worked a six-
day week. The productivity loss for unemployed patients 
was calculated by using the national minimum monthly 
wage in 2016 (National Wages Consultative Council, 
2016) for Peninsular Malaysia, which corresponds to 
MYR 1000.00. Productivity loss for the elderly aged 60 
years was calculated based on the term care work which 
includes direct (reading to a child, giving medicine to the 
sick) and indirect (cooking, laundry, cleaning, gardening) 
forms of care (Choong et al., 2019). Based on the term care 
work, the elderly spend around 6 hours per day doing their 
productive activities (Universiti Putra Malaysia, 2018).

3. Financial coping mechanisms. These include any 
means of income obtained from household members, 
non-household members, relatives or friends, savings, and 
other financial sources which are non-refundable. Income 
derived from selling household assets such as jewellery, 
property, land and any household items; individuals or 
institutions’ borrowings could also be sources of finance 
to support cancer-related expenses.

End points and statistical analysis
The main end point of this study was costs-associated 

with cancer, which was analysed using SPSS statistical 
software package version 26.0 (SPSS Inc., Chicago, 
Illinois, USA). Descriptive statistics were reported 
either in mean (± standard deviation, SD) or median 
(interquartile range, IQR) for continuous variables. 
Categorical variables were reported in frequencies 
(percentage, %) while cost data were reported in both 
mean and median. Of the 40 reported participants, one 
extreme outlier was observed from the total costs, thus 
it was removed from further analyses. All cost data are 
presented in Malaysian Ringgit (MYR). In parallel, the 
other end point was feasibility, measured as the number 
of patients who were able to provide detailed cost 
information of their cancer-related treatments that are 
required for study analysis. 

Ethical Approval
This study was approved by the Medical Research 

Ethics Committee (MREC) Ministry of Health Malaysia 
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Table 3. Average round-trip travel distances and annual 
transportation costs among those living within the 
Klang Valley area (refers to the central region which 
includes Selangor, federal territories of Kuala Lumpur 
and Putrajaya) were estimated at 16.6 km and MYR 372, 
respectively. While those living outside the Klang Valley 
area travelled longer at an average round-trip of 231.55 
km to reach the treatment site and spent MYR 1632.28 
per year on transportation. 

Financial coping strategies
Various coping strategies were used by the study 

participants to pay for their cancer-related expenses. The 
majority of participants had used their household savings 
(76.9%) for cancer-related payments. A considerable 
percentage (64.1%) of participants have received financial 
sources and support from their relatives and friends 
to cover the financial burden imposed due to having 
cancer. The remaining expenses were covered by selling 
assets (10.3%) and received financial support from non-
governmental organizations and social welfare centres 
(25.6%). However, none of the study participants had 
either used health insurance or taken loans to pay for 
their cancer-related expenses, as illustrated in Figure 1.

Discussion

This pilot and feasibility study estimated the 
cancer costs from the perspective of patients and 
reflect a significant financial burden among the study 
participants. Indeed, the annual total costs was estimated 
at MYR 7955.39 per individual with cancer. The 
largest contributor to cancer-related costs was direct 
non-medical cost (average MYR 3667.37; 46.1% of the 
total costs of cancer), over half of which were attributed 
to supplemental food and transportation. Not surprisingly, 
the direct medical cost was the least contributor to the 
financial burden of cancer being the treatment sought at 
public hospitals is primarily subsidised by the Malaysian 
healthcare system. However, patients were reported 
to be financially impacted by buying medical supplies 
such as breast prostheses, stoma bags, diapers, needles, 
syringes, and others as these items are not subsidized by 
the government. Medical supplies alone contribute to 
47.9% of the total direct medical cost, equivalent to MYR 
682.55 per individual with cancer. 

Given a large fraction of the total costs (46.1%), this 
study reported that direct non-medical cost plays the 
largest role in driving patients’ costs. Of these, the cost of 
supplemental food was the highest. This is in agreement 
with a study conducted by Yen et al., (2015), in which 
supplements including fortified milk, multivitamins, etc 
contribute most (45%) to the direct non-medical cost. 
Besides supplemental food, transportation costs represent 
one of the main cost components in the non-medical cost 
category (Bona et al., 2021; Kong et al., 2020; Barwal et 
al., 2019; Zucca et al., 2011), which can be a barrier to 
accessing healthcare services. This is especially true for 
those in lower-income groups who live far away from the 
treatment sites. This is the likely reason for the substantial 
transportation cost reported in this study, whereby patients 

Sociodemographic/ 
Clinical characteristics

Mean (SD) Frequency 
(n)

Percentage 
(%)

Age (years), Mean (SD) 63.1 (8.6)

     40-54 6 15

     55-64 15 37.5

     65-74 16 40

     ³75 3 7.5

Gender

     Male 26 65

     Female 14 35

Ethnicity

     Malay 17 42.5

     Chinese 17 42.5

     Indian 5 12.5

     Others 1 2.5

Education level

     No formal education 2 5

     Primary level 15 37.5

     Secondary level 23 57.5

Marital status

     Married 27 67.5

     Not married 13 32.5

Employment status

     Public sector 0 0

     Private sector 1 2.5

     Self-employed 3 7.5

     Unemployed 29 72.5

     Retiree 7 17.5

Unemployment due to cancer (n=29)

     Yes 13 44.8

     No 16 55.2

Monthly income (MYR)

     <MYR 1000 28 70

     MYR 1001-2000 8 20

     >MYR 2000 4 10

Diagnosis (by cancer site)

     Gastrointestinal 14 35

     Breast 11 27.5

     Urogenital 5 12.5

     Respiratory 2 5

     Female reproductive 2 5

     Others 6 15

Duration of diagnosis

     < 6 months 9 23.1

     6 months and above 31 76.9

Present treatment

     Chemotherapy 21 51.3

     Radiotherapy 10 25.6

     Surgery 1 2.6

     Others* 8 20.5

Annual inpatient visits 2.93 (2.65)

Annual admission days 14.85 (14.88)

Annual outpatient visits 15.80 (15.82)

Table 1. Sociodemographic and Clinical Characteristics of 
Study Participants

*Includes treatment other than chemotherapy, radiotherapy and surgery
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from outside Klang Valley areas spent almost four times 
that of patients who reside in the Klang Valley areas. 
Kong et al., (2020) also reported that transportation costs 
to the hospital for treatment and follow-up visits were 
frequently reported as a burden by participants from lower 
socioeconomic status. 

Estimation of indirect costs reflects the real changes in 
productivity due to disease, including short-term absence 
from work, limitation in household chores, time spent 
in bed and income lost (Altice et al., 2016; Dowling et 
al., 2013). Studies focusing only on direct costs do not 
fully account for the financial burden due to cancer, as 
indirect costs are related to productivity loss. Although the 
majority of the study participants were unemployed and 
had no consequences on their income, their productivity 
loss was measured through the time loss from being 
physically active. Indeed, the magnitude of the indirect 
cost of unemployment suggests a burden on the household 
members, however, this study did not capture the time 
loss of the family members. In this analysis, the indirect 
cost amounts to about one-third of the total cost (36%), 

a substantial burden estimated at MYR 2864.49 per 
individual. Other studies also reported that the indirect 
cost is half of the total costs, which is essential to address 
the cost incurred by cancer patients and not covered by 
insurance (Singleterry, 2017). In Sweden, indirect costs 
(missed work hours) made up to 50% of the total costs 
for patients aged below 65 years (Lindgren et al., 2007), 
while in a study conducted among Australian breast cancer 
patients, the indirect cost was responsible for more than 
60% of the total costs (Gordon et al., 2007). 

When asked about the financial coping strategies after 
being diagnosed with cancer, the study findings showed 
that most cancer patients used more than one coping 
strategy. Similar to a study conducted by Chakbarty et 
al., (2017), multiple coping strategies were used by the 
patients and their families, with the most prevalent being 
spending savings, selling assets, borrowing and other 
financial support. Among those, saving was the primary 
financial coping strategy used in this study, which was also 
reported by several studies (Tolla et al., 2017; Azzani et 
al., 2016; Engelgau et al., 2012; Bogale et al., 2005). A 

Costs (MYR) Median (IQR) Mean (SD) % of total costs
Direct medical costs 458.00 (1382.00) 1423.54 (2398.32) 17.9
     Inpatient care 125.00 (370.00) 469.71 (1021.72) 33
     Outpatient care 20.00 (284.00) 271.28 (526.48) 19.1
     Medical suppliesa 0.00 (48.00) 682.55 (1770.78) 47.9
Direct non-medical costs 1920.00 (2787.52) 3667.37 (6287.46) 46.1
     Place to stay 0 30.77 (192.15) 0.8
     Transportationb 448.00 (1286.4) 849.44 (936.61) 23.2
     Meal 120.00 (480.00) 354.05 (539.02) 9.7
     Childcare 0 33.33 (165.96) 0.9
     Supplemental food 0.00 (2040.00) 2380.24 (6073.78) 64.9
     Alternative treatment 0 5.13 (32.03) 0.1
     Others 0 14.41 (48.44) 0.4
Indirect costs 1385.28 (5999.76) 2864.49 (3319.31) 36.0
     Missed productive days at workc 51.00 (59.09)
     Reduced productive days at homed 114.51 (133.73)
     Missed productive days 48.00 (240.00) 108.00 (129.07)
Total Costs 5858.84 (6555.24) 7955.39 (8902.24) 100

Table 2. Total Costs and Their Components

a Medical supplies constituted of equipment and/or disposable items (e.g., breast prosthesis, stoma bag, diapers, needles, syringe, etc.); b Transportation 
includes fuel (mileage/km), toll, parking fees and public transport fees; c Absent from work (employed); d Absent from work (employed); All values 
are reported in MYR.

Transportation n (%) Median (IQR) Mean (SD)
Round-trip travel 
Distance (km)
     Within Klang Valley 29 (74.4) 27.30 (21.48) 16.60 (28.25)
     Outside Klang Valley 10 (25.6) 250.50 (106.25) 231.55 (157.95)
Annual Cost
     Within Klang Valley 29 (74.4) 565.78 (674.85) 372.00 (579.20)
     Outside Klang Valley 10 (25.6) 1672.07 (1129.56) 1632.28 (1759.38)

Table 3. Transportation Distance (km/ journey) and Annual Transportation Cost of Patients

All values are reported in MYR. Klang Valley refers to central region which includes Selangor and the Federal Territories of Kuala Lumpur and 
Putrajaya.
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study conducted in Pakistan by Zaidi et al., (2012) also 
reported that 34.3% of cancer patients used their savings 
until they fell into debt. Notably, some other studies 
reported that selling assets and borrowings were the 
major coping strategies (Bogale et al., 2005; Pourreza et 
al., 2017; Kruk et al., 2009; Leive et al., 2008). Azzani et 
al., (2016) also reported an increase in the percentage of 
households of colorectal cancer patients selling household 
items or borrowing money from relatives and friends to 
cope with their new financial situation. 

The financial burden arising from cancer-related costs 
among patients from lower-income households highlights 
the need for these patients to be navigated to appropriate 
social welfare schemes and financial aid. Inadequate 
funds for cancer care may disrupt patient continuation 
in seeking treatment at hospitals. An initiative by the 
government through a programme such as the Skim Peduli 
Kesihatan for the B40 group (PeKa B40) will be able to 
pave the way and help the vulnerable B40 group living 
with cancer accelerate their access to definitive therapy. 
The cancer patients could benefit from the MYR 1000 of 
the Completing Cancer Treatment Incentive (CCTI) and 
up to MYR 500 of the transport incentive (ProtectHealth 
Corporation, 2021). 

Nonetheless, this pilot study is subject to a number 
of limitations. Cancer-related costs were calculated from 
the patient’s perspective, by which costs incurred by the 
cancer patients were considered. Moreover, all information 
collected in this study was self-reported, which may 
lead to recall bias such as exaggeration and selective 
memory. A more general limitation of this study is that 
it focuses on patients seeking treatment at government 
hospitals, excluding those who seek treatment at private 
facilities. It is worth mentioning that zero value was 

recorded in some of the cost components which creates 
large variability in the cost analysis conducted. Zero 
value was recorded for medical supplies, especially in 
patients who received assistance from non-governmental 
organizations (NGOs) such as the National Cancer Council 
(MAKNA). Similarly, zero value under non-medical costs 
was observed for accommodation and childcare as some 
patients arranged lodging with relatives and had family 
members or neighbours to look after their children. Some 
of the interviewed patients also had no expenditure on 
supplemental food and alternative treatments, either due 
to unavailable funds or claimed not needed. Finally, being 
a pilot study, the small sample size was utilised and only 
those in the lower-income group were accounted for, thus, 
the analysis may not be generalisable to greater Malaysian 
populations. 

From the feasibility outcome’s point of view, this 
study evaluated the overall study procedure in terms 
of the patient’s ability to understand the questions and 
recall information, the patient’s ability to complete the 
interview, and the duration to complete each interview. 
Costs data gathered required for data analysis was also 
achieved. Despite positive participation from the cancer 
patients, the main issue was observed while conducting the 
interview which relates to identifying the targeted cancer 
patients, those in the lower income group. This has brought 
us a challenge due to insufficient patient information. 
To address this issue, the involvement of the person in 
charge of each study site eventually eased the search and 
recruitment of the study participants by identifying those 
eligible patients. These findings are encouraging and 
suggest proceeding with a large-scale study covering a 
more representative sample across regions.

In conclusion, this pilot study provides insights into 
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the detail cost information collected from the perspective 
of cancer patients who are engaged in the active treatment 
process, thus, evaluation of the cancer-related costs is 
feasible. The direct and indirect costs associated with 
cancer treatment had substantial financial implications 
on patients and possibly their household members. 
Considering the potentially significant impact that these 
costs can have on the affected patients, this study is 
valuable in providing informative data to stakeholders and 
policymakers for future financial planning. The financial 
impact resulting from cancer-related expenditures may 
cause financial difficulties for cancer patients especially 
those in the lower-income groups even in a country where 
healthcare is heavily subsidised by the government. We 
believe that financial incentives such as the PeKa B40 
serve as one of the government’s efforts to address the 
growing burden of cancer, equipping patients with means 
and assistance as part of cancer treatment processes. 
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