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Introduction

In 2012 an estimated 14.1 million new cancer cases were confirmed worldwide,
which resulted in 8.2 million deaths[1]. In the past, cancer was a disease which
occurred predominantly in high income countries, however it is now becoming an
increasing burden for low and middle income countries. This is due to an increase
in typical health risk factors associated with western lifestyle such as smoking,
increased body weight, physical inactivity and changes in reproduction pattern.
Furthermore, more infection-related cancers occur in low and middle income
countries[2]. In 2012, Fifty-seven per cent of all new cancer patients and 65 per
cent of the cancer deaths occur in low and middle come countries[3-5]. The gap in
survival rates between high income countries and low and middle income countries
is strikingly big3. To gain more insight into these disparities, global investigations in
cancer control are needed. Prevention programs like tobacco and obesity control,
vaccination programs and early detection programs could save an estimate of 2.4
to 3.7 million lives[3]. The majority of these lives will be saved in low and middle
income countries[3].

Access to health care can be defined as having the possibility to access a service,
a provider or an institution. It can further be described as the opportunity or ease
with which consumers or communities are able to use appropriate services in
proportion to their needs[6-8]. Limited access to health care in low and middle
income countries is often caused by limited resources and an unequal distribution
of these resources. The total number of health services can be seen as an indicator
to which extent people in need receive the appropriate treatment[9].

Radiotherapy is one of the cornerstones in the treatment of cancer. In high income
countries 50 per cent of cancer patients receive radiotherapy at some stage of the
treatment. This radiotherapy utilization rate differs per cancer site. According to
evidence-based guidelines, radiotherapy is part of the treatment in 74 per cent of
all head and neck cancers and the mean number of fractions required is 22[10,11].
However, in low and middle income countries the percentage of people who actually
have access to radiotherapy facilities is as low as 25 per cent[12]. In 2014 there
were 30 countries in Africa and Asia without any radiotherapy facilities at all[13].
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Nasopharyngeal carcinoma

Nasopharyngeal Carcinoma (NPC) is a rare malignancy in most parts of the world,
with an incidence rate of less than 1 per 100 000 person-years[14]. However, in
specific sub-populations in South East Asia, the Artic and Africa, NPC is one of
the most frequently encountered malignancies[1,15,16]. Ninety-two per cent of
patients are diagnosed in developing countries[1]. This geographical and ethnic
distribution suggests that both genetic and environmental factors play a role in the
development of NPC. Additionally, especially in endemic areas, NPC is correlated
with the Epstein-Barr Virus (EBV). However, EBV alone is not a sufficient cause of
NPC, because virtually all adults worldwide are infected with the virus, yet only a
small proportion of individuals develop NPC[17-19].

The next paragraphs cover the following topics in greater detail: tumor location,
etiology, pathology, presentation, diagnosis and staging, treatment and survival of NPC.

Location

The nasopharynx is a small tubular space delineated by the nasal cavity (anteriorly)
and the skull base (superiorly). In the lateral wall the orifice of the Eustachian tubes
can be found with the fossa of Rosenmiiller. Inferiorly the nasopharynx tapers and
continues as the oropharynx. Most frequently NPC originates from the fossa of
Rosenmdiller[20] (figure 1).

Figure 1 | Anatomy of the pharynx. The pharynx consists of three parts; the nasopharynx,
oropharynx and hypopharynx®.

1 Hirschfeld
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Etiology

Well-established risk factors for NPC next to EBV are: family history of NPC, ethnicity
and gender[21-24]. Environmental and lifestyle risk factors are the consumption of
salted fish[21,25-29], usage of herbal medicine[25,30], wood dust exposure and
other occupational exposures such as fume, smoke and chemicals[31-33]. Multiple
studies reported also on the increased risk of NPC caused by smoking[34-36] and
alcohol[37,38].

Pathology

The 1991 WHO classification distinguishes two histological types of NPC. These are
the keratinizing squamous cell carcinoma and the non-keratinizing carcinoma. The
non-keratinizing carcinoma is subdivided into differentiated or undifferentiated.
However, most clinicians still use the 1974 WHO classification differentiating three
types of NPC: well-differentiated keratinizing squamous cell carcinoma (WHO 1),
non-keratinizing carcinoma (WHO 2), and undifferentiated carcinoma (WHO 3). The
latter two are strongly related to the EBV, especially in endemic areas[20,39].

Presentation

The symptoms of NPC are often non-specific and can mimic a common flue,
making NPC a challenging disease to diagnose at an early stage. The symptoms
can be subdivided into four different categories, namely: (1) tumor mass in the
nasopharynx causing blood tinged secretion, nasal obstruction and sometimes
epistaxis; (2) dysfunction of the Eustachian tube inducing fullness, hearing loss
and tinnitus; (3) skull base erosion and palsy of the 3rd, 4th, 5th and 6th nerves
provoking headache, diplopia, facial pain and numbness including eye symptoms
like strabismus and lagopthalmus; and (4) a painless mass in the neck[39].

Diagnosis and staging

Biopsy is used for the initial diagnosis of NPC, followed by imaging which is crucial
in determining local extensions and regional and/ or distant metastasis. Imaging
preferably comprises of: chest radiograph, computed tomography (CT) and/or
magnetic resonance imaging (MRI) of the nasopharynx, skull base and neck, and
positron emission tomography-CT (PET-CT) and nasopharyngoscopy. To stage NPC,
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the classification system of the Union for International Cancer Control (UICC) and
the American Joint Committee staging system on Cancer (AJCC) (table 1) can be
used.

Table 1 | The TNM-staging according to UICC and AJCC 7th edition

T1 Nasopharynx, oropharynx or nasal cavity without parapharyngeal extension
T2 Parapharyngeal extension
T3 Bony structures of skull base and/or paranasal sinuses

T4 Intracranial, cranial nerves, hypopharynx, orbit, infratemporal fossa/masticator space

NO None
N1 Unilateral cervical, unilateral or bilateral retropharyngeal lymph nodes, above supraclavicular fossa;
<6cm

N2 Bilateral cervical above supraclavicular fossa; < 6 cm
N3a N3a >6 cm
N3b  N3b Supraclavicular fossa

MO None

M1 Distant metastasis

Stage T N M
/ 1 0 0
Il 1 1 0
2 0-1 0
1 1-2 2 0
3 0-2 0
Va 4 0-2 0
Vb Any 3 0
Ve any any 1

Treatment and survival

The standard treatment for primary NPC is radiotherapy or, in more advanced
stages of the disease, radiotherapy combined with chemotherapy. Concurrent
chemo-radiotherapy is the standard treatment for locally advanced tumors and
shows an average 3-year overall survival of 70-80 per cent [39-42]. Most of the
studies with high survival rates are derived from clinics with advanced and readily
available treatment facilities. As mentioned before, approximately 90 per cent of
NPC patients are diagnosed in low and middle income countries with less advanced
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equipment and limited treatment possibilities[43,44]. Considering the fact that
only a small percentage of patients start treatment, one can expect the actual
NPC survival rates in low- and middle-income countries to differ from the results
presented in international literature.

Indonesia

Indonesia is the fifth most populated country in the world and has the world’s
largest Muslim majority (87.2 per cent of the population). The country, with over
261 million inhabitants, is one of the largest archipelagos in the world consisting of
17 508 islands. Indonesia consists of 34 provinces, divided into districts and sub-
districts. The province of Central Java, including the special region Yogyakarta has
more than 36 million inhabitants.

During the economic crisis Indonesia outperformed neighboring countries
and was one of the few countries boasting economic growth?. After the peak in
2012, economic growth in Indonesia slowed down. Indonesia is struggling with
unemployment, inadequate infrastructure, poverty, corruption and unequal
distribution of resources, including health care. Health expenditures comprise 3.2
per cent of the gross domestic product (2013) with 11.3 per cent of the population
living below the poverty line (national poverty line which is set at 22.5 USS$ per
person per month3).

Yogyakarta*

Yogyakarta was founded in 1756 as a result of a civil war within the kingdom of
Mataram. In the early 18™ century, Pakubuwono Il ruled this Islamic kingdom.
After his death the kingdom was split in two due to a conflict between his son and
his brother, encouraged by the Dutch who tried to colonize the area. After the
independence of the Republic of Indonesia, Yogyakarta became part of the republic.
Since then, the region has become known as the special region of Yogyakarta. The
current governor of the Special Region of Yogyakarta is sultan Hamengkoeboewono
X, who was crowned in 1989 after the death of his father.

2 Sources: forbes.com/places/Indonesia (accessed September 19 2016)

3 Source: cia.gov/library/publications/the-world-factbook/geos/id.html (accessed September 19
2016)

4 Source: ootprintravel.nl/indonesie/reisgids-java/Yogyakarta (accessed September 19 2016)
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Health care system

Indonesia’s health care system includes public health services, private health
services, non-profit organizations, religious organizations and foreign aid. In 2014
private health expenditure comprised 63 per cent of total health care expenditure.
Of this, there was no pricing or quality regulation, making patients vulnerable to
excessive treatment and expenses. Furthermore, 47 per cent of the total health
expenditure (25 295 million USS) was out-of-pocket payment. In 2011 there were 1
720 hospitals in Indonesia distributed over the populated islands. At primary level
there were on average 3.5 primary health care centers available per 10 000 people.
The number of primary health care centers can be seen as sufficient. Nevertheless,
there were only 0.20 doctors, 0.97 nurses and 0.51 midwives per 1000 people
available. In addition, dispersion among the different provinces varied greatly[45].
In urban areas there were 0.36 doctors per 1000 people available, whereas in rural
areas there were only 0.06 doctors for every 1000 people. We can conclude that the
minority of doctors are based in rural areas where the majority of the population
lives[46].

Health care is decentralized and the responsibility for health care provision is largely
in the hands of regional governments[47]. This decentralization has resulted in a
partial breakdown of health information systems and has led to unclear reporting
and referral responsibilities. Referral between health care facilities is often done
by doctors or paramedics and depends on patients” health care insurance[48].
In 2012, 150 million Indonesians had health care insurance, and at least 100
million Indonesians had no insurance at all. In January 2014 Indonesia introduced
universal health care (UHC), the Badan Penyelenggara Jaminan Sosial (BPJS). For
a monthly fee of 2.2 USS people have access to a third-class ward. Second-class
ward is available for 3.6 USS a month and for 5.1 USS a month citizen with a BPJS
can join the first-class ward. The insurance is also covering more expensive medical
interventions like dialysis, open-heart surgery and cancer therapies, independent
on type of health insurance[49,50]. Now that more people have health care access,
the introduction of UHC has revealed the burden on limited health care facilities.
The number of available hospital beds is insufficient and waiting time for treatment
has increased[51]°. In cancer care this problem is even more apparent. There is
a shortage of radiotherapy units in Indonesia. Gondhowiardjo et al. raised their

5 Jakarta post 01-04-2016
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concerns regarding this issue. In 2008 there were 35 radiation units available in
Indonesia[52]. At the ESTRO (European society for radiotherapy and oncology)
meeting held in Yogyakarta November 2014 Gondhowiardjo revealed this number
increased to 41 accelerators. This results in 0.16 units per million inhabitants,
compared to on average 5.9 units per million inhabitants according to European
guidelines[53,54].

Nasopharyngeal carcinoma in Indonesia

NPC is a health problem in Indonesia and is endemic in specific ethnic groups like
the Javanese and Sundanese population[55]. NPC is the most frequent cancer of
the head and neck area and ranks as the fourth most common tumor found in
males. Estimated incidence is 5.5 per 100 000 person-years in both sexes and even
8.3 in male (figure 2)[43]. These incidence rates are most likely underestimated due
to the lack of data management and cancer registries in Indonesia. The majority of
patients (75-90 per cent) in Indonesia are diagnosed with loco-regionally advanced
disease[55]. Little is known about the treatment outcome of these NPC patients
due to a lack of follow-up data.

The Global Cancer Atlas — World
C11: Nasopharynx | Incidence - Male

Indonesia: 8.3
Data quality: F
Figure 2 | NPC incidence worldwide in male

The estimated age-standardized incidence in males in Indonesia is 8.3 per 100 000. Data
quality (F) reflects there is only frequency data available and no national coverage.
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Total patient delay

This thesis focuses on Total Patient Delay and treatment outcome of patients
diagnosed with NPC in Indonesia. It is preferable for cancer to be treated within
the first month after diagnosis[56,57]. Any delay in cancer diagnosis and treatment
could have a negative effect on the treatment outcome[58-62]. This delay has been
a topic of concern for many years[63-66]. The ‘General Model of Total Patient Delay’
describes the different processes from the onset of symptoms until treatment starts.
The three main intervals are: the interval between the onset of the symptoms until
the first visit to a physician (patient delay), between the first visit until diagnosis
(doctors delay), and between diagnosis and start of treatment (system delay)
[67,68].
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Outline of this thesis

The main objective of this thesis is to reveal the drawbacks in the management
of diagnosis and treatment of NPC in Yogyakarta, Indonesia and their effect on
treatment outcomes. Following more insight in the process, small interventions
were introduced to minimize delay to diagnosis and improve treatment outcomes.

Chapter 2 of this thesis is one of the first publications focusing on the treatment
results of NPC patients in Yogyakarta, Indonesia. The treatment outcomes reveal
the urge of an improvement of the current referral, diagnosis and treatment system
of the patients diagnosed with NPC.

Patient delay: In chapter 3 we investigate patients’ behavior regarding the health
care system in relation to possible patient delay. Chapter 4 reveals the correlation
between the usage of traditional complementary and alternative medicine and a
delay to diagnosis.

Doctors delay: Chapters 5, 6 and 7 focus on the delay in diagnosis caused by the
limited knowledge of the health care workers working in the primary heath care
centers. First we explored the general knowledge of the doctors in the primary
health care centers (chapter 5), followed by different trainings programs for all
health care workers working in the primary health care centers (chapter 6). In
chapter 7 we investigate the effect of the implementation of the NPC awareness
program in multiple centers. In addition, we were able to evaluate the long term
effect of the training program.

System delay: Chapters 8 and 9 emphasize the current problems in radiotherapy for
NPC patients. Main problems are the prolonged treatment time and the diagnosis
to treatment interval.

Chapter 10: Here the results obtained in this thesis and future prospects are
discussed.

10
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Abstract

Introduction: Nasopharyngeal Carcinoma (NPC) is a major health problem in
southern and eastern Asia. In Indonesia NPC is the most frequent cancer in the head
and neck area. NPC is very sensitive to radiotherapy resulting in 3-year disease-free
and overall survival of approximately 70% and 80%, respectively. Here we present
routine treatment results in a prospective study on NPC in a top referral; university
hospital in Indonesia.

Methods: All NPC patients presenting from September 2008 till January 2011 at
the ear, nose and throat (ENT) department of the Dr. Sardjito General Hospital,
Universitas Gadjah Mada, Yogyakarta, Indonesia, were possible candidates. Patients
were included if the biopsy was a histological proven NPC without distant metastasis
and were assessed during counselling sessions prior to treatment, as being able to
complete the entire treatment.

Results: In total 78 patients were included for treatment analysis. The median
time between diagnosis and start of radiotherapy is 120 days. Forty-eight (62%)
patients eventually finished all fractions of radiotherapy. The median duration of
the radiotherapy is 62 days for 66 Gy. Median overall survival is 21 months (95% ClI
18-35) from day of diagnosis.

Conclusion: The results presented here reveal that currently the treatment of NPC
at an Indonesian hospital is not sufficient and cannot be compared to the treatment
results in literature. Main reasons for these poor treatment results are (1) a long
waiting time prior to the start of radiotherapy, (2) the extended overall duration of
radiotherapy and (3) the advanced stage of disease at presentation.
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Introduction

Cancer has become a leading cause of death and morbidity in low and middle-
income countries. While this has been recognized for at least twenty years,
healthcare systems in these countries often cannot deliver the prevention and care
needed to overcome this challenge [1-4]. Most publications that address this issue
are based on cancer incidence and barely report on treatment results and survival.
The main reason for this is the lack of appropriate data collection in developing
countries. There is a clear need for improved cancer control systems in developing
country settings [5]. Recently we have introduced a Clinical Trial Data Management
service (CTDMS) to monitor treatment results of Nasopharyngeal Carcinoma (NPC)
in a university hospital setting in Yogyakarta, Indonesia [6].

In southern and eastern Asia NPC is a major health problem. In Indonesia NPC is
the most frequent cancer in the head and neck area and ranks as the 4th most
common tumour found in males. The undifferentiated histological subtype, NPC
WHO Ill, is the most prevalent NPC type in South-East Asia and Indonesia. This
type of cancer is causally associated with the Epstein-Barr virus (EBV) [7]. The
incidence is estimated 6 per 100,000, leading to 12,000 new cases per year [8—10].
Due to the insufficient national cancer registration system, the actual number is
most probably much higher. NPC is very sensitive to radiotherapy at early stage
(stage I-1), but this type of treatment is not generally available for many patients in
developing countries and unfortunately can induce complications after treatment
if not properly administered. Since the location of the tumour has a close contact
with the base of skull, the brain stem and spinal cord, radiation is hindered by dose
limitations on these organs at risk. For advanced NPC (stage llI-IV), standard-care
is concurrent chemo radiation therapy with high-dose radiation combined with
cisplatin-based regimens. This treatment approach may result in 3-year disease-
free and overall survival of approximately 70% and 80%, respectively [11,12]. A
recent meta-analysis confirmed the clinical benefit of concurrent chemo radiation
therapy (CCRT) compared with radiation alone (RT) in the treatment of stage Ill and
IV NPC in endemic areas [13]. Nearly all treatment results on NPC presented in the
literature derive from top-end hospitals and clinical trial settings. Here we present
a prospective study on routine treatment results of NPC at a university hospital in
Indonesia.
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Patients and Methods
Patients Eligibility

All NPC patients presenting from September 2008 till January 2011 at the ear, nose
and throat (ENT) department of the Dr Sardjito General Hospital, Universitas Gadjah
Mada, Yogyakarta, Indonesia, were analysed. Patients were examined by CT-scan,
chest X-ray, ultrasound of the abdomen and bone survey. Patients were included
in the study if the biopsy was a histological proven NPC without distant metastasis
and were assessed during counselling sessions prior to treatment, as being able
to complete the entire treatment. Tissue analysis was performed at the pathology
department of the Dr Sardjito hospital; WHO- histological classification was done
according to the UICC 2002 criteria and EBV-encoded small RNA (EBER) staining was
done with commercial reagents according to the manufacturer’s instructions (Dako,
PNA-kit). Other inclusion criteria were measurable disease and a curative intent
treatment plan. Patients were not eligible if they had NPC as a second malignancy.

Treatment

Due to different health insurances of the patients, different treatment regimens
have been administered. All patients received 66—70 Gray (Gy) (2 Gy per fraction
for 5 days) external beam radiotherapy and in all cases treatment planning was 2
dimen- sional. The type of chemotherapy and the number of courses, and whether
applied concurrent or as neo-adjuvant, was adjusted for the type of insurance
and waiting time for radiotherapy at that time. Options of chemotherapy include
3-4 cycles cisplatinum- based induction chemotherapy and chemo-concurrent
radiother- apy (CCRT). In induction setting either cisplatin and 5 fluorouracil (5 FU)
(PF regimen) or combination of docetaxel, cisplatin and 5 FU (TPF regimen) are
administered. Radiotherapy is carried out 1 month after induction chemotherapy.
During the course of radiotherapy some patients also received a 6—7 cycles of weekly
carboplatin AUC 2. In the setting of CCRT, a weekly 6—7 cycles of low-dose platinum
(40 mg/m2) cooperated with radio- therapy. Due to the poor physical condition of
some patients with a advanced stage of disease, it was not possible to treat these
patients with CCRT Rafter neoadjuvant chemotherapy.
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Therapy Assessment

Eight weeks after treatment the response was monitored by CT- scan, chest
X-ray, ultrasound of the abdomen and bone survey. In case of histological proven
local persistent or recurrent disease patients were offered to be treated with
photodynamic therapy PDT). In case of persistent neck lymph nodes patient were
treated with a modified radical neck dissection.

Follow Up

All patients had a regular follow-up schedule consisting of 3 monthly visits during
the first two years after radiotherapy. In case of suspicion for tumour recurrence
radiological examinations were performed. In case of a local or regional recurrence
patients were treated with photodynamic therapy (PDT) with separate treatment
of the neck.

Photodynamic Therapy (PDT)

Drug administration of Foscan®, light administration and treatment procedures of
the PDT are completely similar to and described previously in Nyst et al 2012 [14].
Patients received the dose level and the drug light interval recommended for the
treatment of patients with squamous-cell carcinoma of the head and neck. These
parameters are drug dose, 0.15 mg/kg Foscan®; drug-light interval: 48 or 96 hours;
light dose: 20 J/cm2.

Statistical Methods

The association between treatment type (CCRT vs other) and response (CR vs non-
CR) was assessed using the univariate Fisher exact test and multivariable logistic
regression, adjusting for sex (male vs. female), type of insurance (poor vs. government
vs. self-finance) and AJCC stage (I-Il vs lll vs IV). In this analysis patients not receiving
treatment were excluded, and patients for which no tumor assessment was available
were assumed to be non- responders. A sensitivity analysis is performed excluding
patients for which no tumor assessment was available. In these analyses the level
of significance was set at 0.05. Overall (OS) and disease free survival (DFS) durations
were calculated from date of diagnosis of NPC. For OS duration was until date of
death from any cause or date, while for DFS duration was until development of
recurrence or death from any cause. In both cases in the absence of an event patients
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were censored at the date of last contact. The Kaplan- Meier technique was used to
estimate survival. All analyses were performed using the R-software version 2.15.2.

Results

In total 188 patients presented with NPC during September 2008 ftill January
2011. Seventy-eight patients were included for treatment analysis, as they were
considered able to complete treatment protocol based on intake counselling. The
median age of the patients was 49 years (range 17-78), 50 patients were male and
28 were female patients. Only 2 patients had early stage disease at entry being stage
I or lIA, and 76 patients presented with loco-regional advanced stage IIB and higher.
All 78 patients had an EBER-positive, histological proven NPC and were WHO type
IIl. Reasons for exclusion were insufficient funding to afford a curative treatment
(n = 27; 25%), no sufficient funding to afford staging procedures (n=24, 22%), no
pathology available (n = 24, 22%), decided to go for traditional treatments (n=16,
15%), eleven patients presented with distant metastasis at diagnosis (n=11, 10%),
six patients due to logistic reasons (7%) and two refused the protocol (2%). Patient
characteristics are listed in table 1. Types of chemo- therapy regimen administered
are listed in table 2.

Table 1 | Patient characteristics and type of treatment

NONE* CONCURRENT NEO ADJUVANT NEO RT TOTAL
+RT + CONCURRENT ADJUVANT
+RT +RT
N=8 N=18 N=9 N =41 N=2 N=78
Age
Median 48 49 45 51 38 49
(Range) (41-72) (17-73) (27 - 54) (23-78) (29 - 47) (17 - 78)
Gender
F 1(12%) 8 (44%) 2(22%) 16 (39%) 1(50%) 28 (36%)
M 7 (88%) 10 ( 56%) 7 (78%) 25 (61%) 1(50%) 50 (64%)
T stage
T1 2 (25%) 2(11%) 1(11%) 10 ( 24%) 1(50%) 16 (21%)
T2a 1(12%) 2(11%) 0(0%) 5(12%) 0 (0%) 8 (10%)
T2b 0(0%) 4(22%) 1(11%) 5(12%) 1(50%) 11 (14%)
T3 1(12%) 7 (39%) 7 (78%) 17 (41%) 0 (0%) 32 (41%)
T4 4 (50%) 3 (17%) 0(0%) 4 (10%) 0 (0%) 11 (14%)
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N stage
NO 0 (0%) 1(6%) 2(22%) 5(12%) 1(50%) 9 (12%)
N1 3(38%) 6 (33%) 1(11%) 4 (10%) 1(50%) 15 (19%)
N2 0 (0%) 8 (44%) 2(22%) 12 (29%) 0 (0%) 22 (28%)
N3a 2 (25%) 3(17%) 3(33%) 15 (37%) 0 (0%) 23 (29%)
N3b 3 (38%) 0 (0%) 1(11%) 5(12%) 0 (0%) 9 (12%)
AJCC stage
1 0(0%) 0 (0%) 0 (0%) 0 (0%) 1(50%) 1(1%)
1A 0 (0%) 0 (0%) 0 (0%) 1(2%) 0(0%) 1(1%)
11B 0 (0%) 3(17%) 1(11%) 1(2%) 1(50%) 6 (8%)
1] 0 (0%) 9 (50%) 4 (44%) 15 (37%) 0 (0%) 28 (36%)
IVA 3 (38%) 3(17%) 0 (0%) 3(7%) 0 (0%) 9 (12%)
IVB 5 (62%) 3(17%) 4 (44%) 21 (51%) 0(0%) 33 (42%)
Type of insurance
Government 0 (0%) 1(6%) 3(33%) 1(2%) 1(50%) 6 (8%)
insurance
Poor insurance 7 (88%) 17 (94%) 3(33%) 39 (95%) 0 (0%) 66 ( 85%)
Self-finance 1(12%) 0 (0%) 3(33%) 1(2%) 1(50%) 6 (8%)

*The 8 patients who haven’t received any treatment died before the start of treatment.

Table 2 | Type of chemotherapy administered

N=18 N=9 N =40 N=78
Neo adjuvant chemotherapy
Carboplatin, 5 fu 2 (5%) 2 (3%)
Cisplatin, 5 fu 36 ( 88%) 36 (46%)
Docetaxel, cisplatin, 5 fu 9 (100%) 1(2%) 10 (13%)
Paclitaxel, cisplatin 1(2%) 1(1%)
Concurrent chemotherapy
Carboplatin 1(6%) 7 (78%) 8 (10%)
Cisplatin 17 (94%) 1(11%) 18 (23%)
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Radiotherapy

The median time between diagnosis and start of radiotherapy is 120 days (range
13-500). Twelve (15%) patients died before the start of radiotherapy due to disease
progression or in two cases due to side effects of the neo-adjuvant chemotherapy
treatment. Four patients did not return for radiotherapy due to concern about the
side effects after the neo-adjuvant chemotherapy and two patients had, despite
counselling, insufficient funding to be treated with radiotherapy.

Forty-eight (62%) patients eventually finished all fractions of radiotherapy. The
median duration of the radiotherapy is 62 days (range 46—140 days) for 66 Gy.

Response to Treatment

Twenty three (29%) patients died of disease progression before treatment
response could be assessed. Five patients dropped out due to insufficient
funding, 5 stopped treatment early due to side effects and 6 stopped treatment
due to concern for side effects. Eventually 39 (50%) patients had a treatment
response measure- ment 8 weeks after treatment. Twenty-three (29%) achieved
a complete response. Ten patients experienced local persistent disease, in two
patients regional persistent disease was found and two patients developed
distant metastasis. Two patients had local and regional persistent disease, one of
them also developed distant metastasis. The improvement in response rate after
receiving concurrent chemo-radiotherapy was significant (p = 0.002). Ad- justing
for sex, insurance type and AJCC stage did not change this result (p = 0.001),
nor did the exclusion of patients non-evaluable for response (univariate p = 0.02;
multivariable p = 0.02).

Survival

Median overall survival is 21 months (95% Cl: 18-35) from day of diagnosis. The
median disease free survival from day of diagnosis is 20 months (95% Cl: 18-24).
In figure 1A and figure 1B Kaplan Meijer curves present the survival probability for
overall survival and disease free survival respectively.
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Figure 1A and figure 1B | Kaplan Meijer curves present the survival probability for overall
survival and disease free survival respectively.

Photodynamic Therapy

Six patients with local persistent disease, which was discovered during therapy
assessment after fulfilment of the regular treatment, and one patient with a local
recurrence, discovered during follow up, has been treated with PDT. All patients had
a complete response 12 weeks after illumination, three patients developed regional
recurrences and one patient died due to the regional recurrence.

Discussion

The results presented here reveal that currently the treatment of NPC at an
Indonesian academic hospital is not sufficient and cannot be compared to the
treatment results in literature [11,12]. Of the patients evaluable for response only
29% had a complete response directly after treatment, with the median overall
survival being 21 months after diagnosis. Main reasons for these poor treatment
results are (1) a long waiting time prior to the start of radiotherapy, (2) the
extended overall duration of radiotherapy and (3) the advanced stage of disease at

presentation.

Cancer is becoming a growing problem in low and middle- income countries. Since
itis ill-defined how many of the patients actually make it to the hospital and receive
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a biopsy that is registered, the actual NPC incidence remains unclear. NPC is the
commonest head and neck cancer in Indonesia with most patients presenting with
an advanced stage of disease which poses a heavy burden on the population. A
major problem is that patients cannot afford treatment or are afraid of treatment
toxicity, causing them to refrain from treatment or seek alternative options. This
resulted in nearly 61% of the excluded NPC patients being non-compliant with the
inclusion criteria for this study. However, the NPC treatment results presented here
reveal an additional problem, this being the limited capacity for proper treatment.
In 2008 there were 18 linear accelerators and 17 Cobalt-60 teletherapy machines
available in Indonesia with a population of 229 million, nevertheless 6 of them were
under commission. Resulting in 0.13 accelerator per million inhabitants [15]. This
in comparison to Europe were 5.5 accelerator is available per million inhabitants
in the high, 3.5 per million in the medium and 2 per million in the low resource
countries [16]. The recommended number of treatment units per population differs
widely, in Europe guidelines of 25 low to high income countries recommended on
average 5.9 per million [17].

Although Indonesia is a rising economy, meeting these criteria will not be feasible
on short term. Expanding radiotherapy facilities is a time and money-consuming
project. For building a new radiotherapy facility and have it installed for treatment
the average time is approximately 5 years. Expansion of staffing (radiation
oncologists, physicists, technologists) takes even longer, since proper education and
training is necessary [16].

When patients with poor insurance in Yogyakarta finally complete diagnosis and
imaging to stage the disease, they have to wait on average 4 months to start
radiotherapy treatment. At this time 13% have already succumbed to disease
progression. Despite optimal counselling in this study cohort, five patients who
started treatment did not finish the treatment properly because they could not
afford the costs of the entire treatment. Importantly, we noted that most patients
who eventually started treatment received insufficient radiotherapy treatment.
Optimally, a total dose of 66 to 70 Grey should be given in 33 to 35 fractions and the
best therapy response is achieved when the total dose is administered in 45 to 47
days. Every day the radiotherapy is postponed a loss of the effective dose occurs.
This will influence the treatment success to a great extent [18,19].
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The median duration of radiotherapy treatment in this study was 62 days. This
prolonged treatment time together with the 2- dimensional radiotherapy technique
based on CT imaging only (i.e. not using MRI to assess disease extent) are the main
causes of the poor response rate [20,21]. In part this prolonged treatment duration
is often caused by the radiotherapy facility being intermittently operational, due
to poor maintenance of the equipment. Other causes for this delay may be due
to poor efficiency in administration and communication at and between hospital
departments and poor patient and doctor compliance to protocols and timelines.
Further research is required to reveal these causes and can eventually contribute to
improve overall treatment time.

The late stage of NPC at presentation in the hospital is another unfavourable
prognostic factor. One possible reason for the high percentage of patients with
advanced NPC could be due to poor diagnosis by general practitioners (GP) and
thereby a delay in referral. In our previous study we assessed the knowledge on
NPC of the GPs working in the Primary Health Care Centres in the Yogyakarta region
[22]. Our results indicate that the knowledge of GPs is insufficient, with many of
them not being aware of the high incidence of NPC in their region.

In Malaysia prior studies have proved that the lack of awareness and knowledge of
primary health care workers is one of the main reasons for delayed diagnosis [23].
Given that presenting stage is the most important prognostic factor, appropriate
training of GPs is critical. The relevance of adequate referral by GPs for head and
neck carcinomas has been shown by Alho et al. [24], who found that 20% of 221
patients, subsequently to being diagnosed with head and neck carcinoma, were
initially sent home without referral. The risk of death in this group was significantly
higher when compared with the patients who were immediately referred or
received a follow up appointment.

The same group from Finland, has also shown that the time between GP referral
and final diagnosis is a significant factor in patient outcome in other head and neck
cancer [25]. Long delay in primary care resulted in a significantly worse prognosis in
patients with laryngeal carcinoma [26].

All patients analyzed in the presented study had WHO type Il positive NPC. Prior
studies have shown that EBV-related markers can be used for screening and
prognostic monitoring. These markers include EBV (IgA) serology and EBV-DNA load
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in nasopharyngeal brushings or blood. NPC patients have characteristic aberrant
IgG and IgA antibody reactivity to several EBV encoded antigens as well as increased
EBV-DNA in blood plasma, derived from shed (apoptotic) tumor fragments into
the circulation. Increased IgA antibody levels are found against early antigen (EA),
viral capsid antigen (VCA) and the latent Epstein- Barr nuclear antigen 1 (EBNA1)
as well as inhibitory antibodies to the EBV specific DNAse [27,28]. These antibody
responses against defined viral antigens are the basis of a proposed screening test
for NPC in high-risk populations [29-31]. Recent insight in the molecular basis
and diversity of anti EBV IgA and IgG responses allowed the development of more
defined serological tools [32—-36]. Importantly, such initial NPC-risk analysis can
be done in the regional hospital setting with small volumes of blood, collected by
finger prick sampling on filter paper, thus providing a cheap approach [35,37]. The
fingerpick sample might also allow EBV-DNA load measurement, since DNA is a
rather stable molecule in dried blood. Furthermore, the nasopharyngeal brushing
with EBV marker assessment, may provide a promising method for detecting tumor
presence in situ, by measuring EBV- DNA and RNA in parallel. Such brushings can be
taken with simple tools under nasal-endoscope guidance [38-42].

Future education programs should include referencing to the available improved
EBV-based diagnostic procedures for NPC- risk screening and early detection.
Improved education combined with a screening method could be a cheap and
sensitive screening method for NPCin Indonesia and other high incidence countries.
Application of these methods in patients with chronic complaints in the head and
neck, not responding to traditional antibiotic and anti-allergic medication has
already yielded successful detection of early stage NPC cases in the Sardjito hospital
patient population [43].

Currently we enrolled NPC awareness program in Jakarta, Yogyakarta and Surabaya.
Short time efficacy of the training programs has been published recently [44].
Hopefully in the future this program can be expanded to include more regions of
Indonesia.

The patients treated with PDT participate in an ongoing phase Il trial, the results on
PDT treatment for persistent and recurrent disease will be presented in more detail
when the study has been completed. Still worth mentioning is that out of the seven
patients who were treated with PDT, six of them are still alive. This is 17 per cent of
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all included NPC patients who are still alive. Based on our experiences and taking
into account the poor treatment results currently for primary NPC in Indonesia,
we assume that PDT can successfully be used in the future as part of the primary
treatment. We hypothesize that PDT can be applied for NPC during the waiting time
for radiotherapy, without compromising the options for all other possible treatment
modalities. Perhaps the physical condition of the patients remains in such a good
condition that at time the treatment can start patient can receive CCRT, which
showed to have the best improved response rate.

The easiest ways of addressing current problems would be establishing sufficient
radiotherapy facilities in Indonesia, however this will take decades. In the mean
while our goal has to be to assure that patients who will be treated have an
effective treatment and the right candidates are selected. Early detection of NPC,
new treatment regimens to overcome the waiting time, a counselling system that
supports only those patients who have a real opportunity to complete the treatment
and improved maintenance for the radiotherapy facility are feasible short-term
solutions to improve treatment outcome in the near future.
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Abstract

Background: With an estimate of 13000 newly diagnosed patients, nasopharyngeal
carcinoma (NPC) is one of the most common types of cancer in male in Indonesia.
Most patients are diagnosed with an advanced stage of disease. This study aimed
to explore health behavior of patients diagnosed with NPC and the possible causes
of patients’ delay in diagnosis of NPC.

Methods: A qualitative research method was used to gain better insight in patient
behavior. Twelve patients were interviewed using semi-constructed interview
guideline. All interviews were recorded, transcribed verbatim and analyzed
according a standard content analysis framework.

Results: Most patients had limited knowledge regarding NPC and its causes.
Fifty percent of the patients had a delay of six months from onset of symptoms
to diagnosis. Main reasons for this delay were the unawareness of the patients
influenced by their environment, economic status, family, culture and religion.
Perceived barriers seeking medical help were direct non-medical costs not covered
by the health insurance, complex and time-consuming insurance and referral
system, and negative experience in the past. Health insurance did motivate people
to seek medical help.

Conclusion: This study provides more insight in patients’ motivations to delay
seeking medical help and can help in the design of education programs. In order
to improve awareness of the above-mentioned causes for delay community-based
education programs are highly warranted and should focus on the recognition of
NPC symptoms and possible solutions to overcome the main barriers at an earlier
stage.
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Background

Cancer mortality is rising in middle and low income countries, whereas increased
number of cancer survivors can be found in middle and high income countries[1]. A
delayed diagnosis of cancer is more often found in developing countries due limited
availability and approachability of health care. The patients’ ability and willingness
to undertake action, depending on social-economic status, attitude, financial
situation, cultural aspects, and religion, plays a roll [2-5]. In addition, patients
are often embarrassed to discuss abnormalities [4,6] or lacking trust in medical
consultation[7].

With over 13000 new diagnosed patients yearly, nasopharyngeal carcinoma (NPC)
is one of the most frequently encountered types of cancer in Indonesia, especially
in male, with a high mortality[8]. Early symptoms of NPC are nonspecific and mimic
a normal upper airway infection making it a difficult disease to be recognized by the
general practitioners working in the primary healthcare centers. A previous study
conducted in Yogyakarta, Indonesia, showed that most patients are diagnosed with
an advanced stage of NPC disease and had a median overall survival of less than 2
years [9].

Since January 2014 the Indonesian government implemented a new insurance
scheme: The National Health Insurance or Jaminan Kesehatan Nasional. The social
security provider can be divided in two groups: Penerima Bantuan Luran (PBI) for
beneficiaries of insurance premium subsidies, and non-PBI for non-beneficiaries of
insurance premium subsidies. PBI targets the (borderline) poor people and their
family members; non-PBI targets those with a monthly wage and their family
members. The BPJS is compulsory for every Indonesian and dissolves all other health
insurances. Participation to contribute to this health care scheme by all Indonesians
is expected and the government is committed to reach universal health coverage by
2019 [10]. The BPIJS puts a huge pressure on the current health care system due to
the increase in individuals seeking medical care without the necessary increase in
health care capacity [11].
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In Javanese culture health is seen as a requirement to complete daily activities, and
as long Javanese are not hindered in their daily activities they consider themselves as
healthy.[5] Javanese men are breadwinners of the family and decision makers after
consulting family members and considering their partner’s opinion. Women on the
other hand are caretakers for health.[5] The ability of patients in Indonesia to seek
medical help is often depending on the role of the family [12,13]. The importance
of the family is reflected in the proverb: ‘mangan ora mangan waton kumpul’ (even
if there is no food to eat, being together is the most important thing)[14].

The aim of this qualitative study was to explore the health behavior and the possible
causes of patients’ delay in diagnosis of NPC. Identified factors responsible for
patients’-delay may be used for the development of community-based interventions
focusing on minimizing patients’ delay in NPC diagnosis and better outcome.

Methods

Participants and procedure

Between March 2014 and June 2014 newly diagnosed patients with NPC at the
Ear, Nose and Throat department of the dr. Sardjito hospital were approached to
participate. Inclusion criteria were: age above 18 years, histopathological confirmed
NPC diagnosis, in waiting time for radiotherapy, and understands and speaks Bahasa
Indonesia or Javanese. Patients who had a psychiatric treatment history or were too
ill to complete the interview were excluded (one interviewed patient was excluded
in retrospect). The Medical and Health Research Ethic Committee of the Gadjah
Mada University, Yogyakarta, Indonesia approved the study.

All eligible patients received a short oral explanation regarding the study while
visiting the outpatient clinic. Anonymity of the respondents was guaranteed and
all patients signed for informed consent. Each interview lasted approximately 60
minutes and was conducted in Bahasa Indonesia or Javanese. To ensure patients
were at ease, a trained interviewer conducted the interviews at their home.
Participants were asked about their demographic characteristics, including age,
religion, insurance status, level of education, and employment status. This was
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followed by an in-depth semi-structured interview on topics regarding NPC using
the health belief model categories: perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, and cues to action [15].

Each interview was recorded, transcribed verbatim, and translated into English;
and subsequently reviewed by a bilingual team member (AB), and coded according
to content analysis using MaxQDA11. Following emergent design, each interview
was coded and categorized (by FD and SS) to decide on new probing questions
and the saturation of answers according to theoretical saturation. Saturation was
reached after 12 interviews. Participant inclusion ended when no new concepts
arose from the last two interviews. Key themes were pre-determined (i.e. perceived
susceptibility and severity, perceived benefits and barriers, cues to action, and
the influence of culture and religion). All codes derived from the interviews were
compiled into categories and merged into the main themes using MAXQDA11. This
wasdoneintwo steps: after sixinterviews and atthe end of data collection. Intercoder
agreement was obtained and final coding and categorization was performed by two
researchers (RF and AB); differences were discussed until consensus was reached.
Trustworthiness was achieved through different background of the authors and
location of the interviews.

Results

Characteristics of the participants

This study is based on the data from 12 interviewed NPC patients. For two patients, a
relative of the patient participated during the interview since the patient insisted on
it. Two-third of the patients were male; mean age was 44 years; and all participants
were Muslim with Javanese origin (Table 1). Six participants had a lower educational
level. Most patients had BPJS-PBI, the insurance for (borderline) poor people. All
patients had an advanced stage of disease of which two of them already had distant
metastasis at diagnosis. For ten patients the delay in diagnosis after first symptoms
was more than three months. Patients visited on average 3.6 different health care
institutes or health care workers before their appointment at the Ear Nose Throat
department of the dr. Sardjito hospital (range 0-11).
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Table 1 | characteristics of the participants

Patient characteristic

Gender

Age

Ethnicity

Religion

Level of Education

Occupation

Marital Status

Types of Insurance

Stage Disease

Time from first Symptoms till
Diagnosis in Months

38

Category
Male
Female
<35
35-45
45-55
>55
Javanese
Other
Islam
Other

No school

Not completed primary school

Graduated primary school
Graduated junior high
Graduated high school
Graduated from university
Housewife

Entrepreneur

Civil servant/Police/Army
Farmer/Fisherman/Labor
Student

Not married

Divorced

Widow

Married

BPJS-PBI

BPJS-non-PBI

1

IVA

IVB

IVC

[3-6>
[6-9>
>9

© B O N B b P W W L N W U O = O

=
N N NN PN O

I

(%)
66,7
33,3
25,0
25,0
33,3
16,7

100,0

0,0

100,0

0,0

8,3

0,0
41,7
25,0
16,7

8,3
25,0
25,0

8,3
33,3

8,3
16,7

0,0

8,3
75,0
83,3
16,7

8,3
16,7
58,3
16,7
16,7

33,4
41,7
8,3
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Perceived susceptibility and severity (Quotes 1-7; table 2)

Most patients (n= 10) had never heard of NPC before or say they had limited basic
knowledge regarding NPC and its causes (n= 8). They stated that they only received
oral information from the doctor directly after diagnosis and no written information
was available. Some patients gathered information regarding the symptoms and the
risk factors via their doctor, family, friends, or internet. However, not all patients
were interested in gaining knowledge regarding the disease. All they wanted was to
get treatment and cure. Several patients changed their life-style (i.e. quit smoking),
family life-style, and/or food consumption (not using flavor enhancers like MSGs
and minimizing the consumption of salty fish).

Most respondents waited for several months before seeking medical help and some
did not realize that delaying the diagnosis could worsen the disease. The median
delay of seeking medical help was 5.5 months (range 1-12), while the respondents
observed that symptoms got more severe. Patients did not recognize the first
symptoms of NPC. The symptoms were often considered to be harmless, since
they did not hinder the patients in their daily activities. Symptoms described by
the patients as mild were ringing sound in the ear, headache, running nose, nose
bleeding, double vision, and symptoms like a common flu. Some patients described
the pain or a mass in their neck as mild and non-severe, although neck mass is one
of the symptoms of more advanced stage of disease. When symptoms like headache
and enlarged neck lymph nodes did not disappear over time this was a trigger to
seek medical help. One patient, who described severe pain in the bones, was later
diagnosed with distant metastasis.

Perceived benefits and barriers (Quotes 8-13; table 2)

Most patients were unaware of the severity of their disease and mainly expecting to
get rid of their symptoms like headache. The biggest motivation for patients to seek
medical help was to get healthy again.

Although many patients mentioned positive experiences with the health care
system, all patients shared negative experiences with the health care services
resulting in a barrier to seek medical help. Patients often encountered physicians
who were unaware of the disease, resulting in misdiagnosis and time-consuming
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referrals, followed by long queues due to limited treatment capacity. In addition,
while waiting, patients were often confronted with more severe cancer patients,
which frightened the patients even more. All these experiences ultimately formed
barriers for the patients to continue visiting the health care services and they often
looked for alternatives.

Medical costs often resulted in patients postponing medical treatment. Although
BPJS is covering most of the costs, patients only started applying for this insurance
once the need for medical help was inevitable. Applying for the BPJS is time
consuming and this insurance does not cover costs like transportation. Frequently,
patients had to travel long distances and had to rent a car. In addition, not all
patients wanted to use the insurance since they felt that the treatment and service
is different when they pay the treatment themselves.

Unawareness and fear for side effects of the treatment, made patients reluctant to
be diagnosed or even start treatment. Experiences in their surroundings (e.g. family
or friends) regarding chemotherapy and radiotherapy scared the patients.

Cues to action (Quotes 14-17; table 2)

If patients had been more aware of the severity of the disease and the need for
treatment from the onset of the first symptoms, they would have sought medical
help at an earlier stage. Some patients suggested creating more community-based
awareness by using printed media such as folders and flyers about the symptoms
and risk factors of NPC and how to changes in life-style may minimize the risk of
getting NPC. In addition, improving the referral system and queuing system for
registration would help patients to overcome these barriers and seek medical help
at an earlier time point.

Although the transportation costs are still not covered by the health insurance
and can be seen as a barrier to seek for medical help, the introduction of the
health insurance did motivate patients to take action. In the past, treatment was
unaffordable for some patients, and the introduction of the BPJS insurance has
changed this situation.
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Culture and religion (Quotes 18-23; table 2)

According to our findings the participants were strongly bound to the Javanese
culture and religion, for that reason these two aspects were added to the health
belief model (figure 1). Religion and the support of family members to get diagnosed
or undergo treatment play a large role in the Indonesian culture. Family support
is needed to cover possible extra costs. Supported by family and friends, most
patients start with traditional, complementary, and alternative medicine (TCAM)
before medical treatment. The main motivation to use TCAM is to minimize the
symptoms, and patients were unaware of the underlying disease. Patients often
stated that TCAM is easier to get and more affordable, however, they also stated
that a limited reduction of the symptoms was experienced.

The one-way style of communication of health care providers instead of a more
partnership communication style, which is embedded in the Indonesian culture,
often forms a barrier for the patient. The dominant role of the doctor hinders the
patients to ask questions. Patients are too modest to ask more information or to
question the treatment options.

All patients were Muslim. Their strong beliefs in God makes that they accept the
consequences of the disease and they surrender to god, resulting in a more passive
health behavior to seek medical help.

Individual perceptions Modifying factors Likelihood of action

Demographic variables
(age, sex)

Sociopsychology variables Perceived benefits
(personality, socio-economics) Minus
Structural variables Perceived barriers
(knowledge)

Culture and religion

Perceived susceptibility of

disease
. . _bl Perceived threat of disease Likelihood of behavioral change
Seriousness/ severity of
disease

Cues to action:
Peer support
Advice from others
Education
Illness family member

Figure 1: Health Believe Model according to Hochbaum, Rosenstock and Kegels[15] with of
culture and religion added as modifying factors by the authors.
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Table 2 | quotes of the participants

NR PATIENT QUOTE

1 7 “I never heard of NPC before [...] even my doctor was surprised [...] | was just shocked”.

2 4 “Well, yeah, | have the illness, but | didn’t ask what caused it [...] | just want to be cured”.

3 8 “| totally changed my lifestyle. | totally quit smoking and | also eat vegetable, it feels good”.

4 4 “if | would not have waited, but went straight to the dr. Sardjito hospital, | ouwld still be like
this”

5 6 “At first, | had a headache, | was dizzy and all the bones in my left side from the bottom are
painful; then my son told me to go check it in the hospital”.

6 5 “l had a small mass in my neck, more than one year ago, then | had a biopsy. But the mass
came back five months ago. During the time | regularly had blood in my sputum and a
headache, but | did not think that was serious.”

7 9 “I had a ringing sound in one of my ears. After a while | went to the doctor, but he said that
| was fine, so | thought it was just flu. But then | had a terrible headache and | had a mass in
my neck. The mass really felt abnormal, so | went to the doctor again.”

8 9 “According to the theory | would get cured [...] the chemo would make the iliness less and the
radiotherapy would eliminate it”.

9 8 “l was diagnosed with a bronchitis [...] after several months the lumps in my neck appeared”.

10 1 “| got a tonsil operation, | thought | would be cured, but | still had a headache [...] | went to
eleven different doctors before | got to the Ear Nose Throat doctor [...] now we only have to
wait for the chemotherapy”.

11 4 “I do not have any money [...] so | postpone to go to dr. Sardjito hospital, because chemotherapy
is expensive”.

12 9 “l would like to pay no matter what, my son told me not to use BPJS they would treat us like
less important”.

13 3 “There was a patient from Banyumas; she had a blackened face, I'm only afraid | will get that
too when | start radiotherapy”.

14 8 “My suggestion is there should be posters in the street so they know about the danger of
smoking [...] | often see young kids on the street smoking, only thing | can do is tell them
about the risk of getting cancer, because | already have the experience”.

15 7 “l went for 8 times to dr. Sardjito hospital [...] until all papers were complete. | was there until
| fainted [...] we had to go there and there”.

16 8 “The queue for the registration is very long [...] this is an obstacle; this should be easier”.

17 3 “About the costs, it is hard [...] but the cost to go there by bus is too much [...] For the
treatment we now use BPJS, the insurance before only gave us a discount, but now we do not
have to pay for the treatment”.

18 10 “My health was decreasing, so my family and kids quickly decided to get medical treatment
[...] We would do everything to be able to pay for it [...] it was money from the family”.

19 2* “We didn’t tell my father about his disease... we are afraid that he will get stressed [..] He
knows that he is sick”.

20 2 “I don’t know the names of all the herbs; knowledge is inherited from previous generations,
my grandparents [...] I'm using alternative treatment because | just want to be cured. Besides
that, it is more affordable”.

21 10 I do want to know more clearly, well, because | am only a patient so | keep quiet [...] maybe if
| asked something, the doctor would be offended.

22 7 “If God allows | will be cured”

23 10 “l am not afraid, the most important thing is that | totally surrender to have this illness, hope
God will take it away”.

*daughter of the patient
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Discussion

This study addressed the health behavior of newly diagnosed Indonesian patients
with NPC before medical treatment. Environment, economic status, complex and
time-consuming insurance and referral system, unawareness, negative experience in
the past, family, culture and religion of the patient influenced this behavior. Culture-
embedded barriers are often difficult to distinguish within one’s own culture. It
was of great asset that the research team was multicultural and the phenomena
could be looked at from different angles. In this way cultural-based barriers where
discovered. By adding cultural and religious aspects to the health belief model, the
model became more representative of the different factors associated with delay to
diagnosis of people suffering from the first symptoms of NPC.

Delay of seeking medical help, treatment delay, and treatment non-adherence in
Indonesian women with breast cancer were distinguished in three main clusters
namely: patients related, treatmentrelated, and patient-health provider relationship
related, by Iskandarsyah et al.[16]. Similar clusters were found in our study although
we only looked at the delay of seeking medical help.

In the Malaysian study of Prasad et al., patients with NPC presented themselves
within a reasonable time to a doctor, however, for one third of the patients it took
more than six months until diagnosis [17]. In our study we specific looked at the
time between the onset of the symptoms until the diagnosis instead of time until
the first visit to a doctor. This since all patients except one, visited multiple health
authorities before diagnosed at the ENT department at the dr. Sardjito hospital.
We found that for fifty per cent of the patients it took more than six months until
diagnosis.

Although NPC has a high incidence in Indonesia, participants were not aware of the
causes and severity of the disease. This lack of knowledge regarding NPC seemed
to influence the stage at diagnosis, and patients’ perception of the susceptibly and
severity of the disease. These findings confirm that knowledge is a key predictor in
patients’ delay. This is in concordance with other studies regarding patients’ delay
for breast cancer diagnosis in developing countries [16,18-20]. Most participants
reported the first symptoms of NPC as harmless and compared it with a common
flu. As a result, all patients were diagnosed with an advanced stage of disease
accompanied by enlarged lymph nodes in the neck. The misinterpretation of cancer
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symptoms is a problem that has been reported elsewhere [21,22]. Additionally,
patients were not aware of the consequences of the delay to diagnosis.

The costs of the treatment, if not covered by the insurance, and the cost of the
transportation to the hospital caused a major treatment related delay. This is in line
with other studies looking at treatment outcomes for childhood cancer in Indonesia
[23,24]. Although the insurance stimulates patients to seek medical help, patients
still struggle with direct non-medical costs.

Indonesian culture often shows hierarchical respect towards people with a higher
social status and elderly, and maintaining the harmony between one and another
is seen as important [25]. This respect towards medical staff often leads to unmet
information needs and low satisfaction with the provided information. This may
lead to unfavorable outcomes, lower illness perception, and lower health-related
quality of life [26-29].

We should note that in the interviews there might have been some recall bias.
All patients were diagnosed with an advanced stage of disease. Although their
condition was good enough to participate, one can imagine it was hard to memorize
the onset of the symptoms and the exact referral path. Often the recollection of the
patients was based on public holiday or other events. However, the level of details
in which patients could recall suggests valid interviews.

Conclusion

Half of the patients with NPC were diagnosed more than six months after the onset
of the symptoms with an advanced stage of disease. Main reasons for this delay
were the unawareness of the patients influenced by their environment, economic
status, family, culture and religion. With the complex and time-consuming insurance
and referral system, negative experience in the past and direct non-medical cost not
covered by health insurance as biggest barriers. Better and different information
services in combination with better referral are the key for NPC suspects to minimize
this delay to diagnosis. Community-based education is needed and should focus on
recognition of NPC symptoms and possible solutions to overcome the main barriers
at an earlier stage.

44



Chapter 3

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jemal A, Center MM, DeSantis C, Ward EM. Global Patterns of Cancer Incidence and
Mortality Rates and Trends. Cancer Epidemiology Biomarkers & Prevention. 2010;19:1.

Freitas AGQ, Weller M. Patient delays and system delays in breast cancer treatment in
developed and developing countries. Cien Saude Colet. ABRASCO - Associagdo Brasileira
de Saude Coletiva; 2015;20:3.

Levesque J-F, Harris MF, Russell G. Patient-centred access to health care: conceptualising
access at the interface of health systems and populations. International Journal for
Equity in Health. International Journal for Equity in Health; 2013;12:1.

Siminoff L, Thomson M, Dumenci L. Factors associated with delayed patient appraisal of
colorectal cancer symptoms. Psycho-Oncology. 2014;23.

Dewi FST, Weinehall L, Ohman A. “Maintaining balance and harmony”: Javanese
perceptions of health and cardiovascular disease. Glob Health Action. 2010;3.

Oztiirk C, Fleer J, Hoekstra HJ, Hoekstra-Weebers JEHM. Delay in Diagnosis of Testicular
Cancer; A Need for Awareness Programs. PLoS ONE; 2015;10.

De Nooijer J, Lechner L, De Vries H. Help-seeking behaviour for cancer symptoms:
perceptions of patients and general practitioners. Psycho-Oncology. 2001;10.

Ferlay J, soerjomataram |, Ervik M, Dikshit R, Eser S. GLOBOCAN 2012 v1. O, Cancer
Incidence and Mortality Worldwide: IARC CancerBase No. 11 [Internet]. 2013,
International Agency for Research on cancer: http://globocan.iarc.fr; accessed 12 Jul
2016.

Wildeman MA, Fles R, Herdini C, Indrasari RS, Vincent AD, Tjokronagoro M, et al. Primary
treatment results of Nasopharyngeal Carcinoma (NPC) in Yogyakarta, Indonesia. PLoS
ONE. 2013;8.

BPJS Kesehatan: A new medicare system ? [Internet]. 2014 [cited 2014 Apr 28]. pp. 1-2.
Available from: http://www.kpmg.com/ID/en/IssuesAndInsights/ArticlesPublications/
Documents/IES-Bulletin-February-2014.pdf. Accessed 12 Jun 2016

Satriana S, Schmitt V. Towards a nationally defined social protection floor in Indonesia.
International Labour Organization 2012. pp. 1-94.

Effendy C, Vissers K, Tejawinata S, Vernooij-Dassen M, Engels Y. Dealing with Symptoms
and Issues of Hospitalized Patients with Cancer in Indonesia: The Role of Families,
Nurses, and Physicians. Pain Pract. 2014;15

Anggraeni MD, Ekowati W. Family role in the achievement of post radical mastectomy
self-integrity patients. Int J Public Health Res. 2011.

Subandi MA. Family Expressed Emotion in a Javanese Cultural Context. Cult Med
Psychiatry. Springer US; 2011;35.

Glanz K, Rimer BK, Viswanath K. Health behavior and health education. 4 ed. Jossey-
Bass Publisher; 2008. pp. 1-590.

Iskandarsyah A, de Klerk C, Suardi DR, Soemitro MP, Sadarjoen SS, Passchier J.
Psychosocial and cultural reasons for delay in seeking help and nonadherence to
treatment in Indonesian women with breast cancer: A qualitative study. Health Psychol
2014;33

Prasad U, Pua KC. Nasopharyngeal Carcinoma: A delay in Diagnosis. Medical Journal
Malaysia. 2000;2.

Agarwal G, Ramakant P, Forgach ERS, Rendon JC, Chaparro JM, Basurto CS, et al. Breast
cancer care in developing countries. World J Surg. Springer-Verlag; 2009;33.

Memon ZA, Shaikh AN, Rizwan S, Sardar MB. Reasons for Patient’s Delay in Diagnosis of
Breast Carcinoma in Pakistan. Asian Pac. J. Cancer Prev. 2013;14.

45




Chapter 3

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

46

Taib NA, Yip CH, Low WY. Recognising symptoms of breast cancer as a reason for delayed
presentation in Asian women--the psycho-socio-cultural model for breast symptom
appraisal: opportunities for intervention. Asian Pac. J. Cancer Prev. 2011;12.

Brouha XDR, Tromp DM, de Leeuw JRJ, Hordijk G-J, Winnubst JAM. Laryngeal cancer
patients: Analysis of patient delay at different tumor stages. Head Neck. 2005;27.

Hall N, Birt L, Banks J, Emery J, Mills K, Johnson M, et al. Symptom appraisal and
healthcare-seeking for symptoms suggestive of colorectal cancer: a qualitative study.
BMJ Open; 2015:5.

Mostert S, Gunawan S, Wolters E, van de Ven P, Sitaresmi M, Dongen JV, et al. Socio-
economic Status Plays Important Roles in Childhood Cancer Treatment Outcome in
Indonesia. Asian Pac. J. Cancer Prev. 2012;13.

Sitaresmi MN, Mostert S, Schook RM, Sutaryo, Veerman AJP. Treatment refusal and
abandonment in childhood acute lymphoblastic leukemia in Indonesia: an analysis of
causes and consequences. Psycho-Oncology. 2010;19.

Claramita M, Nugraheni MDF, Van Dalen J, Van der Vleuten C. Doctor—patient
communication in Southeast Asia: a different culture? Adv in Health Sci Educ. 2012;18.

Davies NJ, Kinman G, Thomas RJ, Bailey T. Information satisfaction in breast and prostate
cancer patients: implications for quality of life. Psycho-Oncology. 2008;17.

Husson O, Thong MSY, Mols F, Oerlemans S, Kaptein AA, van de Poll-Franse LV. lliness
perceptions in cancer survivors: what is the role of information provision? Psycho-
Oncology. 2013;22.

Llewellyn CD, Horne R, McGurk M, Weinman J. Development and preliminary validation
of a new measure to assess satisfaction with information among head and neck cancer
patients: The satisfaction with cancer information profile (SCIP). Head Neck. 2006;28.

Llewellyn CD, McGurk M, Weinman J. How satisfied are head and neck cancer (HNC)
patients with the information they receive pre-treatment? Results from the satisfaction
with cancer information profile (SCIP). Oral Oncol. 2006;42.



Chapter 4

Use of traditional, complementary and alternative medicine
delays diagnosis of nasopharyngeal carcinoma in Indonesia

R. Fles

JO. Schutter
FST. Dewi
Supriyati

F. Amelia

D. Hartati

L. Lazuardi
C. Herdini

J. Fachiroh
SR. Indrasari
SM. Haryana
MK. Schmidt
IB. Tan

Submitted BMC Traditional Medicine October 2016



Abstract

Background: Although nasopharyngeal carcinoma (NPC) is rare throughout the
world, it is highly prevalent and one of the leading causes of cancer death in
Indonesia. NPC has a good prognosis when treated at an early stage. Nevertheless,
most patients with NPC are diagnosed with an advanced stage of disease. First NPC
specific symptoms are difficult to distinguish since they mimic a normal upper-
airway infection. Delay in diagnosis complicates treatment and reduces survival
probability.

Traditional, Complementary and Alternative Medicine (TCAM) are ingrained in
Indonesian culture. Understanding this use is of great importance since reliance on
TCAM may affect help-seeking behaviour. As little is known about TCAM use among
patients with NPC before diagnosis, we aimed to establish its frequency and its
effect on the delay in diagnosis of this specific patient group.

Methods: A questionnaire based on a desk-study was submitted to 141 consecutive
newly diagnosed NPC patients at the dr. Sardjito hospital in Yogyakarta. Participants
completed the questionnaire with a surveyor. All participants signed informed
consent.

Results: The majority of the patients were diagnosed with an advanced stage
of disease (93.6%). In total, 83 per cent of participants had used TCAM before
diagnosis. Bivariate analysis shows that TCAM users were younger (47 versus 54
years) (p=0.007) and slightly higher educated (40.5 versus 56 who did not finish
primary school) (p=0.04). A significant relationship was found concerning use of
TCAM products and the interval between first visit to their physician and diagnosis
(period 2-3); this interval was longer for those using TCAM products (p=0.006).
Those who never used any form of TCAM were diagnosed earlier than those who
did use TCAM at any given time between in the referral process (mean delay 24
weeks versus 41 weeks p=0.03). Patients did not report their TCAM use to their
general practitioner (n=74).

Conclusion: Most NPC patients used TCAM before diagnosis. Our findings show that
those we never used TCAM product or underwent any kind of TCAM procedures are
referred at an earlier time point.
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Introduction

Nasopharyngeal carcinoma (NPC) is rare throughout the world, however in Indonesia
it is highly prevalent with an estimate of 15,000 new cases per year, making NPC
one of the leading causes of cancer death in Indonesia, especially in males [1,2].
This might be an underestimation due to poor cancer registries [3]. NPC has a good
prognosis when treated in early stage. However, in Indonesia most patients arrive
at the hospital with advanced stage. At the dr. Sardjito Hospital in Yogyakarta more
than 87 per cent the NPC patients are diagnosed with advanced stage of the disease
[4,5]. Therefore, identifying factors causing a delay in diagnosis is highly warranted.

Various forms of Traditional, Complementary and Alternative Medicine (TCAM)
have been used globally [6-8]. In general, TCAM refers to health care practices
not offered within hospital facilities or by clinical practitioners [9]. In developing
countries, it is estimated that 80 per cent of the population uses TCAM as part of
their basic health care [10-13]. This use is strongly embedded in daily life and stems
from historical and cultural factors [6,8,10,14,15]. Also, TCAM has been widely used
among cancer patients in developed and developing countries. The exact number
of cancer patients using TCAM worldwide varies between 10-80 per cent [16-20]

In Indonesia TCAM is classified as: (1) traditional medicine based on physical skills,
e.g. massage, bone-setting, acupressure, acupuncture, chiropractic, and cupping,
and (2) traditional medicine based on the use of herbal, animal and/or trace mineral
formulas e.g. aromatherapy and homeopathy [21]. Among these Indonesian herbal
medicines the so-called jamu are the most popular and widely used [22].

Characteristics of TCAM users in Indonesia are different from TCAM users in western
countries. In western countries TCAM is mostly used by women and people with
higher educational level and higher income [7,19]. TCAM users in Indonesia are
typically elderly patients with no difference between men and women. In addition,
married people with a lower educational level, lower income and living in more
rural areas are more likely to use TCAM. The most common motivations for using
TCAM are trust, past negative experience with conventional therapy, TCAM as being
better accessible and affordable than conventional medicine, or, in the perception
of the patient, the disease is not severe enough for conventional treatment [23].
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Understanding the reliance on TCAM is of great importance since it may affect
help-seeking behaviour. The use of TCAM by cancer patients can lead to treatment
delay and low compliance to conventional treatment [24-26]. Little is known about
TCAM use among patients with NPC before diagnosis. With this quantitative study
we wished to establish its frequency and its effect on the delay in diagnosis of this
specific patient group. The results of this study can be used for future community-
based interventions to improve early diagnosis of NPC patients in Indonesia.

Methods

Procedure and participants

Based on desk research potential types of TCAM were identified and used to
develop the questionnaire. All relevant data were gathered from following sources:
international publications, national publications or reports of the Universitas
Gadjah Mada. All information was online available and written in English or Bahasa
Indonesia. In a pilot study, the first versions of the questionnaire were checked for
its content, the clarity of the questions, and the completeness of the questions.
Only minor adjustments based on this pilot study were made. Questionnaires were
completed at the outpatient clinic in the presence of a trained surveyor. Information
regarding tumor stage was gathered from the NPC registry database.

NPC patients, diagnosed at the Ear, Nose and Throat department of the dr. Sardjito
hospital between November 2013 and January 2015, were asked to participate.
Inclusion criteria were: (1) age above 18, (2) histopathological confirmed for NPC;
(3) not started radiotherapy yet. Patients who had a psychiatric treatment history or
were tooill to complete the interview were excluded. The medical ethical committee
of the dr. Sardjito hospital, Yogyakarta, Indonesia approved this quantitative study.
All participants signed informed consent.

Questionnaire design

The design of the questionnaire can be found in annex 1. The first part of the
questionnaire consisted of questions regarding patient characteristics such as
gender, marital status, educational level, religion, and ethnic background. Here also
a numerical rating scale for pain assessment was added in which 0 indicated no pain
and 10 indicated severe pain.
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The second part of the questionnaire enabled us to ask about TCAM usage at
different time points and focused on the length of time between the onset of the
symptoms and the diagnosis and the different kind of TCAM used by the patients.
Here a distinction was made between TCAM procedures and TCAM products.
Since the referral system until diagnosis consists of multiple steps, this part of the
questionnaire was divided in three different periods. The first period is from the
onset of the symptoms until the patients visit a physician at a primary health care
center. The second period represents the time between the primary health care
center until the first appointment at the district hospital. The last period, represents
the time between the referral from the district hospital until the date of diagnosis
(figure 1). The last part of the questionnaire contained general questions regarding
TCAM, how patients gathered their information and if they shared TCAM usage with
their clinicians.

First : | Primary health : District : Dr. Sardjito
symptoms Period 1 > care centre? Period 2 > hospital® Period 3 > hospital®

Figure 1 | Three periods of assessment of NPC patients’ way to diagnosis: *Primary health
care center functioning at community level, there is a lot of variance in capacity between
the different primary health care centers, most of the time there following (para-)medics
are present: physician, midwife, nurse, dentist and a pharmacist. *Patients are referred to
a district hospital closets to their primary health care centre. The district hospital provides
secondary health care. °Dr. Sardjito hospital provides tertiary care and is the referral hospital
of the province Central Java and special region Yogyakarta.

Statistical analysis

Data management was performed using FileMaker Pro 13 Advanced and FileMaker
Go and analyses were performed using IBM® SPSS statistics version 22. TCAM usage
in relation to the length of the time intervals was analyzed using a Kaplan-Meijer
model. To evaluate the statistical significance of associations between TCAM use
and categorical variables, e.g. gender, ethnicity, religion, chi-square tests were used
and t-test was used for continuous variables, e.g. age.
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Results

Between November 2013 and January 2015 141 newly diagnosed NPC patients
completed the questionnaire. Two-third of the patients were men (n=95) and age
ranged from 18 till 73 years with an average age of 48. The majority of the patients
was Javanese (97.9%), married (92.9%) and Muslim (93.6%). Only 6.4 per cent of the
patients were diagnosed with stage I/Il while the vast majority had advanced stage
(11, IVa, or IVb) at diagnosis. Eighteen per cent of the patients already developed
distant metastasis (stage IVc). Ninety-two per cent of the patients were not aware
of their disease before diagnosis in the dr. Sardjito hospital. On average patient
experienced a mild pain (mean 3.57 on a scale of 10) (Table 1).

Time between different periods in referral system

When asked about length of the first period between onset of symptoms and
the first visit to the primary health care center most patients were incapable to
make a good estimation. For this reason, this time interval (period 1, figure 1) was
excluded. In addition, 28 questionnaires were excluded since the length of both
intervals of period 2 and period 3 were unknown. Median interval of period 2 was
11 weeks (range 0-88) and period 3 was 4 weeks (range 0-96). The interval of period
2 combined with period 3 varied between 0 weeks and 144 weeks.

TCAM usage

Sixty-two per cent answered yes when asked if they ever used TCAM before. For
each period patients were asked again if, during the interval, they used TCAM. This
usage, assessed with a yes/no question, increased from 1.4 per cent in period 1, to
17.7 per cent in period 2 to 50.4 per cent in period 3 eventually. However, the actual
TCAM usage — assessed by specific questions related to TCAM procedures and TCAM
products— appeared to be higher than the perceived TCAM usage and also increased
over time between the different periods: 25.5 to 45.4 to 55.0 percent. Overall, 82.3
per cent of the patients used TCAM at some point between first symptoms and
diagnosis (figure 2). Patients who did not use TCAM after the onset of the symptoms
and before diagnosis of NPC were older than those who did use TCAM respectively
54.5 years and 47.3 years of age (p=0.007), and slightly higher educated (40.5 versus
56 who did not finish primary school) (p=0.04) (table 1).
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Table 1 | Characteristics of newly diagnosed patients with NPC

Characteristics
Age (years)
Mean and + SD

Gender
Male
Female
Ethnicity
Java
Other
Education
No school and primary school
Junior high and high school
Bachelor/ Master
Marital status
Not married
Widow/widower
Married
Religion
Islam
other
Distance
<50 km
50 — 100 km
>100 km
Health status (Likert scale 1-10)
Mean and *SD
Stage
I-1l
1
IVa
IVb
Ve

missing

TCAM user

47.3 £12
N

78
38

114

47

54
15

105

110

64
BS
19

3.57

22

25

37

20

%

67.2
32.8

98.3
1.7

40.5
46.6
12.9

5.2
3.5
91.3

94.8
5.1

55.2
28.4
16.4

+1.186

6.9
19
21.6
BilkY
17.2

34

Non user

54.5+12.1

N

17

23

14

25

22

18

3.56

%

68
32

95.8
4.2

56
20
24

100

88
12

72
20

+1.609

16
24
32

20

p-value

0.007

0.94

0.47

0.04

0.13

0.45

0.28

0.99

0.97
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TCAM usage
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Actual TCAM use 82.3 25.5 45.4 55

Percentage

Figure 2 | TCAM usage over time in the different periods. Period 1: from the onset of
the symptoms until visiting a physician at a primary health care center. Period 2: the time
between visit at the primary health care center until the first appointment at the district
hospital. Period 3: represents the time between the referral from the district hospital until
the date of diagnosis

TCAM procedures and products

The main reported TCAM procedures were visiting a TCAM physician (n=91),
herbalist (n=15), local traditional healer (n=2), masseur (n=5), and other healers
(n=5). None of the patients underwent or went to acupuncture, chiropractor,
hypnotist, meditation healer, naturalist, pranic healer, spiritual healer, or yoga
practitioner, although they are common Indonesian TCAM procedures.

A wide variety of TCAM products where used such as daun sirsak (leaves from
Soursop fruit), manggis (or mangosteen is a tropical fruit originated in Indonesia),
jamu jawa (traditional Javanese herbal medicine), kunir putih (turmeric) and benalu
(family of the mistletoe). Daun sirsak was the most commonly used, followed by
manggis and jamu jawa. The perceived usefulness of visits to TCAM procedures and
usage of TCAM products was assessed on a Likert scale ranging from 1 till 5 where
1 reflects ‘not at all’ and 5 ‘very helpful’. An average of 2.15 was found among the
different TCAM procedures and an average of 2.57 among different TCAM products.
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TCAM usage and length interval

Firstly, we looked at period 2 and 3 separately. When patients visited their physician
at the primary health care center but before referral to a district hospital (period 2) a
significant delay can be found for those who underwent TCAM procedures compared
to those who did not underwent any TCAM procedures (p=0.031). Usage of TCAM
products was non-significantly associated with a delay compared to non-users of
TCAM products (p= 0.094). Combining TCAM procedures and TCAM products the
mean delay was 22.9 weeks for users versus 14.8 weeks for non-users (p= 0.032) in
period 2 (figure 3A, 3B, 3C). However, no significant difference for TCAM procedures,
TCAM products, or a combination of the two, could be found when looking only at
the period between the appointment at a district hospital and the diagnosis (period
3) (figure 3D, 3E, 3F).

Secondly, to gain more insight in usage from the first visit at the primary health care
center until diagnosis, period 2 and 3 were combined. Depending on the type of
TCAM (product, procedures or both) groups were defined as following: a) patients
who did not use TCAM; b) TCAM in the period 2 but not in period 3; c) TCAM in
period 3 but not in period 2; d) TCAM in both periods). Those who never used TCAM
products were significantly earlier diagnosed than those who did use TCAM products
(p=0.006). There was no difference in delay between those who underwent TCAM
procedures, or a combination of procedures and products, compared to those who
did not use TCAM (figure 3G, 3H, 3l).

There was no significant difference between those who never used any kind of TCAM
products compared to those who used TCAM products in both periods (period 2 and
3), or between those who never underwent any form of TCAM procedures compared
to those we who did during both time periods. However, when combining the TCAM
products and procedures, patients who not did use any TCAM were diagnosed at a
significant earlier time point compared to those who always used TCAM (mean delay
24 weeks versus 41 weeks; p=0.03) (figure 3J, 3K, 3L).
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Figure 3 | Delay to diagnosis. A: Period 2 TCAM procedures; B: Period 2 TCAM product; C:
Period 2 TCAM product and procedures; D: Period 3 TCAM procedures; E: Period 3 TCAM
product; F: Period 3 TCAM product and procedures; G: Period 2-3 TCAM procedures four
groups namely(no-TCAM; TCAM in the period 2 but not in period 3; TCAM in period 3 but
not in period 2; TCAM in both periods) ; H: Period 2-3 TCAM product four groups (no-TCAM;
TCAM in the period 2 but not in period 3; TCAM in period 3 but not in period 2; TCAM in
both periods); I: Period 2-3 TCAM product and procedures four groups (no-TCAM; TCAM
in the period 2 but not in period 3; TCAM in period 3 but not in period 2; TCAM in both
periods); J: Period 2-3 TCAM procedures never versus always; K: Period 2-3 TCAM product
never versus always; L: Period 2-3 TCAM product & procedures never versus always.
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TCAM information

Those who used TCAM mainly gathered their information via friends or neighbors
(n=65) or relatives (n=29). In 89 per cent of the cases the goal to use TCAM was to
cure the disease. Seventy-four patients did not tell their physician they were using
TCAM, those patients who did tell were advised to continue using TCAM in 79 per
cent of the cases. The main motivations to use TCAM were the positive experiences
of others in the past, followed by advice from family members and the fact that
TCAM is relatively cheap. The median number of visits to a physician (in a primary
health care center or district hospital) was 4; 19 patients were referred after more
than 10 visits with one outlier who visited the physician 40 times before referral.

Discussion

TCAM is widely used among cancer patients in a Asian context [25,27-29]. The
world health organization traditional medicine strategies for 2014-2023 includes
harnessing the potential contribution of traditional medicine to health care and
promoting safe and effective use of traditional medicine, whenever usage is
appropriate [30]. In Javanees culture there is a strong belief that the healing
process is also based on a fitness concept (cocok-cocokan), meaning not always
only conventional medicine can help, and TCAM might even be more effective, but
this depends on the disease and person. However, safe usage of TCAM entails that
one should be aware of the consequences of the usage, especially in the treatment
of cancer [31].

In this study we looked at the usage of TCAM of newly diagnosed patients with NPC
before the diagnosis, and the effect of the possible delay until diagnosis. To our
knowledge this is the first study looking at newly diagnosed patients with NPC and
their TCAM usage and the delay until diagnosis specified in different time slots.

This study shows that TCAM is used widely amongst NPC patients. Interestingly,
most patients started to use TCAM further in the referral process. Initially not many
people were using TCAM, however, usage increased further on in the referral.
Future research is needed to explore in more detail if this usage is due to increased
complaints associated with NPC.
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Inthis study we see that patients who never underwent any kind of TCAM procedures
or used TCAM products were diagnosed at an earlier stage compared to those who
did use TCAM products. No difference was found in those who only used TCAM in
a specific period, but not over the whole period. Suggesting a correlation between
strong belief in TCAM and patience behavior influencing treatment decisions
[24,25,32-36].

The delay to diagnosis due to TCAM usage does not only affect patients with
NPC, also in Indonesian breast cancer patients it is found the usage of TCAM was
correlated with a delay to diagnosis [24,25]. With NPC as one of the most common
type cancer in male and breast cancer as the most common type of cancer in
female, possible improvement of treatment outcomes of these types of cancer by
minimizing delay to diagnosis and enhance adherence to treatment, will have an
impact on Indonesian society.

Most TCAM users did not disclose their physicians that they were using TCAM.
A possible explanation could be that participants were not really aware they
were using TCAM, since TCAM usage is so ingrained in the Indonesian culture or,
alternatively, they were afraid it would affect their referral and treatment. For
patients it is important to maintain the harmony with their medical doctor and
keep the hierarchical respect towards people with a higher social status [37]. Also
in childhood cancer TCAM is often used. Lim et al. described that two third of
the patients are using TCAM mainly as a supportive adjunct to their conventional
treatment. Here 55.1 per cent of the patients (or the parents of the patients) did not
disclose this with their doctor, assuming the doctor already knew about the usage
or fear that the doctor would be unsupportive or even stop ongoing treatment [27].
In contrary, Indonesian health care providers consider their knowledge concerning
TCAM limited with regards to the safety and efficacy [29].

A main motivation to start with TCAM is to cure the disease. Participants believed
in the ability of the TCAM to heal whilst they are not aware they were suffering
from cancer. The perceived positive outcome of using TCAM is in line with other
studies [36,38]. The information regarding TCAM is mostly gathered via family,
friends, and neighbors. This highlights the idea of the strong interpersonal network
in Indonesian culture, and is in accordance with Malaysian studies showing that
patients diagnosed with cancer rely on family and friends [36,39].
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Limitations of the study

The set-up of the questionnaire was in such a way that first patients were asked
about their TCAM usage directly after the first onset of symptoms. The interval
between the onset of the first symptoms and the date of diagnosis ranged between
1 and 144 weeks. Especially for those with long delay to diagnosis, it was difficult to
recall if they actually used TCAM or not. This could possibly have been prevented
when the periods would have been in reversed order starting with the questions for
period 3, followed by period 2 and latest period 1.

Since TCAM usage is so embedded in the Indonesian culture that we only had a
small group of patients we never used any kind of TCAM. Although we belief this
is a fair representation of the real dispersion of TCAM usage, this might explain
why some results are not significant. Also since TCAM usage is so common patients
might not recognize the usage as such. To minimize this bias, questions regarding
motivation to use TCAM were asked, and all patients answered their motivation to
use TCAM was to minimize the symptoms of NPC or to cure the disease. We can
only assume that given answers regarding TCAM usage in this questionnaire indeed
only refer to the TCAM used to deal with the symptoms of NPC.

Conclusions

Our results show that TCAM is generally used among newly diagnosed NPC patients.
This is often advised by family, friend, or neighbors. Those who never used TCAM
products or underwent any form of TCAM procedures have significantly less delay to
diagnosis compared to those who did. Delay in diagnosis is not solely depending on
this TCAM use, but it is one of the influencing factors. Understanding of TCAM usage
can help the integration with conventional treatment. By creating more awareness
about the usage of TCAM and the importance of early diagnosis among community,
patients might seek medical help at an earlier time point. Our findings can help to
set up a community-based education program as well as an education program for
health care providers in the primary health care centres to raise attention to the
influence of TCAM on delay in diagnosis related to NPC.
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Annex 1 | Questionnare

[BAGIAN L. KARAKTERISTIK PASIEN No. Kuesioner
11 Nama 19 Tingkat pendidikan
0 Tidak sekolah
1| |Tidak tamat sekolah dasar
1.2 Jenis kelamin I:lL I:[P 3| [ramatanso
3[[Tamatan smp
1.3 Tanggal lahir (HH/BB/TTTT) 4 [ Tamatan SMA
T e I 5| |Tamatan D3/51
6 251
1.4 Alamat rumah
1.10 Pekerjaan
0 Tidak bekerja 3 PNS/Polisi/TNI
1| |tbu rumah tangga 4 Petani/Nelayan/Buruh
15 Kabupaten/Kota 3| |Wiraswasta 5 Lainnya

111 Status perkawinan

16 Normor telepon of  [Tidakspelum kawin o[ [randa/buda
HP O 1 Cerai 3 Kawin
S

112 Agama

17 Puskesmas [ [islam Budha
[ [ 2 Kristen Protestan Kong Hu Cu
Alamat [ [Katolik Lainnya

4| [Hindu

1.13 Jenis asuransi

[T
(1] [I1] [1] [LT]

18 nis 1 Jamkesmas 5 Askes
1 Jawa 6 Bugis o[ |rmkesda 6 Asuransi swasta
2 Sunda 7 Papua 3| |tamkesos 7 Tidak punya asuransi
3 Madura 8 Melayu 4 Jramsostek
4 Bali 9 Tionghoa
5 Batak 10| Lainnya
BAGIAN 1L PKAT TAN KOMPLEMENTER/ALTERNATIF/TRADISIONAL) No. Kuesioner

2.1 Secara umum, bagaimana kondisi kesehatan Anda?

L 6 7 8 L 10

0 ; ! z 3 4

— o — N
folo) B6 GBY (06 &
EE®®E

Baik tidskada  Keluhan ringan Keluhan  Keluhan sangat Buruk Buruk sekali
keluhan mengganggu  menyulitkan

2.2 Apakah Anda tahu bahwa Anda menderita kanker sebelum sampai di RS Sardjito?
Ya I:llidak
Kapan Anda tahu tentang hal ini2

23 Apakah Anda menggunakan PKAT?

Va [:lmdak

@ "ya" isi tabel 1 dan 2 a

Waktu antara gejala awal dan
kunjungan ke Puskesmas:

Tanda dan gejala awal

(mohon sebutkan dalam minggu) 1ohon se

RSUD KABUPATEN/KOTA

Kapan Anda mengunjungi Puskesmas? apan Anda
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Tabel 1. Kunjungan kepada provider kesehatan Tabel 2. Penggunaan produk PKAT
Seberapa sering? Seberapa membantu? Seberapa sering? Seberapa membantu?
s ) 5 2
z £ |'e £ £ B €
Apakah Anda mengunjungi = EE 2 5 £ 2 =
providerkesehatan di bawah 2l 5|5 = £ Jenis produk PKAT S| 5| 2| = 5
ini? < | €| 3|2 B E T e e E
5 2| | 3 = Rl = - bt
5|5/ %82 5 o e 3
= B 5|5|=|=2 5 | B 5|5|=|2 g
= 8|% 2|3 3 £ o | B|lm 2% |38 2
I T N - i T O SIE[E| & &| 3| S|la]|m|w|in
Dokter Obat herbal tradisional
Akupunkturis (sebutkan)
Chiropraktor
Herbalis
Ahli hipnotis
Dukun Obat herbal modem
Tukang pijat (sebutkan)
Ahli meditasi
Ahli Naturopati
Ahli prana
Ahli pijak refleksi Aromaterapi
Ahli spiritual Terapi magnet
Sinshe/shli obat Cina Lainnya:
Ahli yoga
Lainnya:
Apakah Anda menggunakan PKAT?
[ [ Jra )
Jika "ya" isi tabel 3 dan 4 5
2
e z 4
Z 7
Waktu antara kunjungan ke s
Puskesmas dan RSUD Kab/Kota: ‘é
P B
(mohon sebutkan dalam minggu) 2
o«
Kapan Anda mengunjungi RSUD KabyKota?
Tabel 3. Kunjungan kepada provider kesehatan Tabel 4. Penggunaan produk PKAT
Seberapa sering? Seberapa membantu? Seberapa sering? Seberapa membantu?
Apakah Anda mengunjungi gz z 5|3 =
providerkesehatan di bawah 2 = = Jenis produk PKAT 2 = e 2
ni? 8l s|5| e E 8 5| 3| = g
e S|sS|A|E £ =38 E E
5| E| @|=| B8 = 8| Bl &|e| & =
ol Il (- o g ) & ¥ 3| -3
* & 5|85 2 g | & 5|5|5|2 g
|2 2|32 = 3 sl%| 2|2 = 2
|2 El8 3|83 olmleln g2 8 33|35 almlelin
Dokter Obat herbal tradisional
Akupunkturis (sebutkan)
Chiropraktor
Herbalis
Ahli hipnotis
Dukun Obat herbal modern
Tukang pijat {sebutkan)
Ahli meditasi
Ahli Naturopati
Ahli prana
Ahli pijak refleksi Aromaterapi
Ahli spiritual Terapi magnet
Sinshe/ahli obat Cina Lainnya:
Ahli yoga
Lainnya:
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ABU

Apakah Anda menggunakan PKAT

Yes

[ e

Jika "ya" isi tabel 5 dan 6

Waktu antara
Kab/Kota dan

kunjungan ke RSUD
RS Sardjito:

RS SARDJITO

(mohon sebutkan dalam minggu)

Kapan Anda mengunjungi RS Sardjita?

Tabel 5. Kunjungan kepada provider kesehatan

Tabel 6. Penggunaan produk PKAT

Seberapa sering?

Seberapa membantu?

Seberapa sering?

Seberapa membantu?

%5 35
Apakah Anda mengunjungi E| s E 5|l H
providerkesehatan di bawah = 3|8 = Jenis produk PKAT & 2 = ]
i g2 E 2| ey | o2 £
ini? &ie | | B 4] B = = B g
5Bl & & E = 5| Bl & =g 8 £
| & 8|3 B - 5
« 82|22 3 g S| 8222 2 g
5 2|8 |3|5|28 ki3 s| 2| 8| 8|5|Z2 3
o b 4 & o @ ] i e o 2 @ E a &l 24 g
S A& 85| A n 2lE| & Bl 8| || m|e|n
Dokter Obat herbal tradisional
Akupunkturis (sebutkan)
Chiropraktor
Herbalis
Ahli hiprotis
Dukun Obat herbal modemn
Tukang pijat
Ahli meditasi
Ahli Naturopati
ARl prana
Anli pijak refleksi Aromaterapi
Ahli spiritual Terapi magnet
Sinshe/ahli obat Cina Lainnya:
Anli yoga
Lainnya:
Dari mana Anda tahu tentang PKAT?  (pilih semua yang sesuai) 2.7 Apakah Anda memberitahu dokter Anda bila Anda memakai PKAT?
Provider kesehatan (dokter, perawat, paramedis lainnya) l:'\fa l:lndak
Keluarga/kerabat
Teman/tetangga 2.8 Apakah dokter Anda menyarankan untuk terus menggunakan PKAT?

Anli obat tradisional/Dukun
Media (Intemet, TV, koran, radio, majalah)

Komunitas/kelompok tertentu

Pasien lain

Mencari send:

Mengapa Anda menggunakan PKAT?

Untuk mengurangi gejala

Untuk menyembuhkan penyakit

Lainnya:

Setelah kunjungan pertama Anda ke dokter, apa yang dilakukannya?
Memberikan obat-obatan

Tidak D L

Merujuk ke RSUD Kab/Kota

L]

Ya l:lﬂdak

2.9 Berapa kali Anda mengunjungi dokter Anda sebelum dirujuk ke RSUD?

(Sebutkan jumlah kunjungannya)

2.10 Apa motivasi Anda dalam menggunakan PKAT?

(pilih semua yang sesuai)
Percaya pada PKAT
Kredibilitas ahli PKAT

Rekomendasi dari keluarga dan teman-teman

Biaya relatif murah

Pengalaman pribadi dari penggunaan sebelumnya
Pengalaman orang lain

Penyakit yang diderita belum parah

Kesulitan daiam mengakses dokter/rumah sakit
Takut menggunakan obat-obatan kimia

Lainnya
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Abstract

Background

Nasopharyngeal carcinoma (NPC) is one of the leading causes of cancer death in
Indonesia. At initial diagnosis, 80% of the patients present with advanced stage
disease. In Indonesia, primary medical care is generally provided by the health care
centres; named Puskesmas. The lack of knowledge of various aspects of NPC of
the General practitioners (GPs) working in these centers might contribute to the
diagnostic delay. The aim of this study was to assess the knowledge of these GPs on
different aspects of NPC including symptoms, risk factors and incidence.

Methods

One hundred six GPs in the Puskesmas in the Yogyakarta province were subjected to
a questionnaire on different aspects of NPC based on literature and interviews with
Head and Neck Surgeons.

Results

All GPs approached participated and in total 106 questionnaires were filled in. All
participants were aware of NPC as a disease and 89% confirmed that it is a serious
problem in Indonesia. However, 50% of the participants believed NPC has a low
incidence in their region. The question on early symptoms gave a mean 4.2 answers
of which 50% were incorrect.

The GPs provided a total of 318 answers when asked for the risk factors of NPC,
75% of which were incorrect. Fifty seven GPs (54%) stated that they did not receive
sufficient education on NPC at the university and insufficient knowledge was gained
during daily practice. Ninety-two percent of the GPs were interested in additional
education, preferably in form of lectures, meetings or folders.

Conclusion

This study revealed that GPs in the Puskesmas in Yogyakarta lack knowledge on all
aspects of NPC. This is an important finding as NPC is endemic in Indonesia and the
Puskesmas are the institutions which provide primary medical health care in the
country. Further education of the GPs in these endemic areas could be a first step to
increase the rate of early detection. Therefore, we suggest 1) to conduct a medical
awareness campaign for GPs on the most important subjects concerning NPC, and
2) as soon as NPC awareness among GPs has risen, provide further education on the
risk factors, the early symptoms and the incidence, education to the community.
We propose to extend this study to other areas in Indonesia (i.e. Jakarta,

Surabaya, Central Java), using models that have been developed in Yogyakarta.
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Background

NPC is a rare malignancy in most parts of the world. In year 2000 there were
approximately 65,000 new cases and 38,000 deaths worldwide [1]. However, NPC
is endemic in a few of well-defined populations, for example in China, Southeast
Asia, Arctic, Middle East/North Africa and North America [2]. The highest incidence
has been observed in Hong Kong where approximately 1 out of 40 men developed
a NPC before the age of 75 [3].

NPC in Indonesia has a relatively high incidence of at least 5.7 among men and 1.9
among women per 100.000 (www.iarc.fr) compared to the worldwide incidence 1.9
among men and 0.8 among women. It should be noted that the actual incidence of
NPC in Indonesia is unknown due to poor cancer registries. For examples, the Ear,
Nose and Throat (ENT) department of the Dr. Sardjito Hospital in Yogyakarta already
has 200 new cases of NPC a year and is 1 of the 4 big hospitals in Yogyakarta (data
of unpublished study).

One of the most important factors playing a role in the tumour development of
NPC is the presence of the Epstein-Barr virus (EBV). The undifferentiated carcinoma
(WHO type lll) is always associated with EBV [4]. In addition, high levels of volatile
nitrosamines in preserved food can be found in the high incidence regions, and
has shown to be a putative carcinogen for the development of NPC [5]. Also, the
consumption of salty-preserved fish has been strongly associated with an increased
risk of developing NPC [6-12]. The non-environmental risk factors include: gender,
ethnicity and the family history.

The non-specific nature of the early symptoms makes NPC a disease challenging to
diagnose at early stage. The most common presenting symptom is a painless mass in
the neck. Early symptoms like nasal dysfunction, aural dysfunction and headache are
non-specific for NPC but should be a warning sign in endemic areas. Given these non-
specific of NPC, 80% of the patients present themselves with a stage 3 or 4 disease.

The choice of treatment for primary NPC is radiotherapy, with chemotherapy
for advanced stage disease. Despite the radio responsiveness of nasopharyngeal
tumours, good long-term survival is only achieved for patients with early disease
and with minimal neck involvement [13-15].
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Given that prognosis is better when treatment is started at an earlier stage of the
disease, it is of major importance to determine the various factors that may possibly
contribute to the diagnostic delay of NPC in Indonesia.

We hypothesized that one of the possible mechanisms leading to late NPC
presentation observed in Indonesia is a lack of knowledge and awareness among
primary health care workers; the GPs working in the primary health care centres;
Puskesmas.

In this study we aimed to assess the current knowledge amongst GPs in the
Puskesmas in Yogyakarta about NPC regarding risk factors, incidence and symptoms.
The findings from this study will be useful to complement knowledge and awareness
on this important public health issue in Indonesia.

Methods

Interview and questionnaire development

A questionnaire based on literature was designed appointing the most important
aspects of NPC; including the risk factors, early symptoms, as well as the education
possibilities and the interest in education. This first draft was discussed during a
semi constructed interview with four Head and Neck surgeons from Universitas
Indonesia, Jakarta, Universitas Gadjah Mada, Yogyakarta and The Netherlands
Cancer Institute, Amsterdam. The questionnaire was adapted according to
consensus opinions.

The second draft was filled in by 10 Indonesian ENT-specialist who gave oral and
written comment. These ENT specialists listed the key aspects about NPC a GP
should be familiar with, which include the awareness of early NPC symptoms and
how to pursue if a patient shows these symptoms. GPs are often unaware to whom
and when they should refer a patient. If they refer, patients are often referred to a
general surgeon rather than to an ENT specialist.

Questionnaire

The questionnaire consists of four sections, assessing (1) general information
about the GPs such as number of years of experience and the number of patients
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seenin one year; (2) knowledge on NPC such as early symptoms and risk factors (3)
incidence, experience in daily practice regarding the extent to which the GPs had
been confronted with NPC in their Puskesmas and how they dealt with patients
suspected of NPC; and (4) ambition and wishes regarding future education on
NPC.

The questionnaire contained open and closed questions. Possible responses were
grouped together for the ease of presentation and understanding as described
in the results. The open-ended questions featured the questions where multiple
answers were possible, for instance when asked about risk factors or presenting

symptomes.

Study population

The study population consisted of GPs from three different districts in the Yogyakarta
province. In total there are 68 Puskesmas in these regions. With two or three GPs
working in one Puskesmas, approximately 170 GPs are practicing in a Puskesmas
in this area. One hundred and six GPs were approached in their Puskesmas to
participate. They were asked to fill in the questionnaire directly in the presence of
the researcher (RF).

Results

All 106 GPs approached participated in this study and completed their
questionnaires (100%). All participants know NPC as a disease and 89% confirmed
it is a serious problem. Fifty-nine questionnaires were completed immediately
during the visit of the interviewer. The other forty-seven were completed at a later
time point. Patients waiting for medical attention, was the reason for completion
guestionnaire without the presence of the researcher. Thirty questionnaires
were collected in the centre of Yogyakarta (Kota), the other 76 questionnaires
were collected in the rural areas, Sleman and Bantul. The number years of work
experience of the GPs varied from less than one year to 29 years (median= 5
years). There was no correlation between working experience and knowledge on
NPC. Participant details are outlined in Table 1.
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Table 1 | Descriptive divided by the three district of the province Yogyakarta

Questions Kota (n=30) Selman n=42) Bantul (n=34)
How long you worked as a doctor? (in year) 8.2 8.1 6.7
Have you always worked in this area? yes 26 42 32
no 3 0 2
missing 1 0 0
From which university did you get you UGM 18 26 21
medical degree?
other 12 16 12
How many patients do you treat a year? 10364 7944 6236
How many GP’s are practicing in your 2.9 2.8 2.9

Puskesmas?

Overview of the descriptive variable over the three districts.

Knowledge about the early symptoms and risk factors

When asked to list early symptoms on NPC, the participating GPs gave a mean of
4.2 answers. However, 49% of these answers were incorrect (Table 2). The most
frequent given answer provided was swelling in the neck (n=78; 35%). Nasal
obstructions and epitaxis, caused by presence of tumour mass in the nasopharynx,
were mentioned 70 times (32%). Tinnitus and hearing loss due to dysfunction of the
Eustachian tube, associated with the lateroposterior extension of the tumour to the
paranasopharyngeal space was stated 33 times (15%). Headache, diplopia, facial
pain and numbness was pointed out 25 (11%) times, these symptoms are caused by
skull-base erosion and palsy of the fifth and sixth cranial nerves, associated with the
superior extension of the tumour.

Of the 106 participants only 20 participants provided four or more correct symptoms
of NPC. The majority of the GPs (66%) could give two correct answers. The most
frequent incorrect NPC symptoms stated answers were hoarseness and dysphagia.

The risk factor questions yielded a total of 328 answers, of which only 36% were
indeed risk factors for NPC (Table 2). Surprisingly, EBV was only mentioned 12 times,
while smoking, which is not a risk factor for NPC in Indonesia, was answered 80
times. Seven out of the eight participants who provided only one answer gave an
incorrect answer.
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Table 2 | Number of correct and incorrect answers

Correct incorrect total
symptoms 227 (51%) 215 (49%) 442
risk factors 113 (36%) 203 (64%) 316

Overview of the total numbers of correct and incorrect answers when asked about the
symptoms and the risk factors of NPC.

Knowledge on incidence and referral

Fifty percent of the participating GPs falsely believed that NPC has a low incidence
in their region. Furthermore, only 45% was aware of the fact NPC can affect both
children and adolescents (table 3). Seventy four percent of the GPs stated that
they had never seen a patient with NPC in their Puskesmas. Enlarged lymph nodes
is the most common presenting symptom for NPC. The differential diagnosis for
these lymph node enlargements is limited and in most cases related to tumours in
the ENT region. Strikingly, 80% of the GPs have seen patients with enlarged lymph
nodes in the daily practice. In an open question on referral of a suspected NPC case,
only 18% percent would refer the patient to an ENT specialist. Further details are

shown in table 4.

Table 3 | General knowledge of the General Practitioners about NPC Indonesia

Have you ever heard of nasopharyngeal yes no missing
carcinoma?
106 (100%) 0 0
NPC is a serious problem in Indonesia/ strongly agree neutral  disagree Strongly  missing
Java agree disagree
19 (18%) 73 (69%) 9 (8%) 2 (2%) 0 3 (3%)
The number of new people suffering 10-99 100-249  250-499 500-999 > 1000 missing

NPC on Indonesia per year.

6(6%)  17(16%) 21(20%) 9 (8%) 25 (24%) 28 (26%)

From what age people can develop 0-19 20-29 30-39 40-49 >50 missing
NPC?

8(8%)  39(37%) 37(35%) 15 (14%) 0 7 (7%)
Which age category has the highest 0-19 20-29 30-39 40-49 >50 missing
incidence?

1(1%) 3(3%) 35(33%) 49(46%) 10 (9%) 8 (8%)
Do you know what the difference in 1:1 1:2 2:1 1:3 3:1 missing

incidence is between men and women?
3 (3%) 7(7%) 51(48%) 4(4%) 30(28%) 11(10%)
General questions about NPC concerning the incidence, severity, age and relation to gender.
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Table 4 | Question related to the situation in the puskesmas

Did you ever treat a patient with
NPC?

Have you ever seen a patient with
NPC in your clinic?

The number of new people
suffering NPC in your region per
year?

Have you seen a shift in the
number of people suffering NPC in
year clinic the last year?

How often do you, in average a
year, treat patients with enlarged
neck lymph nodes?

How did you treat most of the
patients?

What do you do when you
diagnose a patient with NPC?

no

89 (84%)

< 2times
per year

22 (20%)
100-250

0 (0%)

yes, less
patients

2 (2%)
< 2 times

per year

32 (30%)

medication

15 (14%)

refer to

academic

hospital
3 (3%)

2-5 times
per year

4 (4%)
250-500

2 (2%)

no

91 (86%)

2-5 times
per year

30 (28%)

local
surgery

1 (1%)

refer
to ENT
specialist

13 (12%)

missing

1(1%)

missing

1(1%)

missing

23 (22%)

missing

6 (6%)

missing

4 (4%)

missing

10 (9%)

missing

30 (28%)

Questions related to the frequency of patients with NPC recognized by the GP, treatment and

the referring system of the GP

When GPs were asked if they would be interested in additional education on

NPC; 92% of the participants responded positive, 7% were neutral and only one

participant strongly disagreed. Although the differences between the preferences

for the way to educate were small, 96% stated a lecture from an ENT-specialist is

the best form of further education on NPC. A good alternative or addition could be

a folder (88%). Eighty two percent believes that receiving credits and a certification

for participation is important. Finally, 40% of the participants recommended a

refreshing course on NPC in the open comment box.
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Discussion

Our study revealed that knowledge on essential aspects of NPC among GPs in
the Puskesmas in Yogyakarta, Indonesia is poor. This finding is of importance as
NPC is endemic in Indonesia and the Puskesmas are institutions, which provided
primary medical care in the country. This lack of basic knowledge of NPC might be a
fundamental cause for late stage discovery of the disease by GPs.

The majority of the doctors believed that the incidence of NPC in their region is
at least a tenfold lower than the estimated incidence. Together with the lack of
knowledge on early NPC symptoms and risk factors we can conclude that the
knowledge about NPC of these doctors is not sufficient.

Enlarged lymph nodes in the neck is the most common symptom of NPC at
presentation. The participants of this study regularly see patients with enlarged
neck lymph nodes, but stated they see very few cases of NPC. Combining the overall
answers given regarding early symptoms and incidence, we think GPs often do not
consider NPC when they see a patient with enlarged neck lymph nodes or other
symptoms suspicious for NPC.

A possible solution could be education combined with a screening method. Fachiroh
et al has established a cheap and sensitive screening method for NPC which could
be easily adopted in the Puskasmas [16]. This method is based on the detection of
the Epstein-Barr virus which is present in all NPCs in Indonesia. The combination of
more knowledge and an easy way to screen might lead to early detection of NPC.

Following the answers provided by the participants, the number of NPC patients
seen by the GPs is much lower compared to the incidence in this region. The results
of our study imply that this may be due to the fact that GPs are unable to identify
patients with NPC. It should be noted that the majority of the patients, who were
treated at the ENT-departments either went directly to a hospital without referral
by a GP, or were administered to a hospital as a medical emergency caused by the
tumour, for example dyspnoea to massive neck metastasis. In an ongoing study we
look into more detail at the referral system.
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Study Limitations

Not all questionnaires were completed in the presence of the researcher. This
was mostly due to lack of time on the GPs side as patients were waiting for their
appointments. Despite the statement in the questionnaire not to seek help from
third parties, GPs may have searched or asked colleagues for answers in our
absence. The results of these 47 participants, who filled in the questionnaires in
the absence of the interviewer, were notable better but overall remained poor. For
example, 9 of the 12 GPs who knew that EBV was related to NPC completed the
guestionnaire without supervision. This could imply that even if GPs would have
searched for information elsewhere the correct information was not available.

In addition, some of the questions despite our testing may not have been understood
completely by the participating GPs. For instance, there was a big variance between
the answers provided for the number of patients seen a year, even if these doctors
worked in the same Puskesmas. For example, in one Puskesmas two GPs stated that
they see 18.000 patients a year, whilst the other GP only sees 4000 patients a year.

Conclusion

Based on the results of this survey it is clear that the knowledge of the GPs about
NPCinthe Puskesmas in Indonesia is not sufficient to deal with this important health
issue. The problem concerning the identification of patients suffering from NPC is
most likely bigger than expected. The number of patients with NPC registered in
Sardjito Hospital in the period of 2004 and 2008 might only represent the tip of the
iceberg since these are the patients who actually made it to the hospital.

A medical education program should be started to educate the GPs working in
the Puskesmas in Indonesia about NPC. The next step could be a campaign to
increase public awareness on NPC. Similar campaigns have been enrolled for cervix
carcinoma and breast carcinomas [17]. The public needs to be informed to visit the
Puskesmas when they have complaints or early NPC symptoms.

76



Chapter 5

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Ferlay J,Bray FPisani P,Parkin DM: Globocan 2000: cancer incidence, mortality and
prevalence worldwide. 2009

Chang ET, Adami HO. The enigmatic epidemiology of nasopharyngeal carcinoma. Cancer
Epidemiol.Biomarkers Prev. 2006;15:1765-1777.

Parkin DM, Whelan SL Ferlay J Teppo L Thomas DB: Cancer. Cancer incidence in five
continents, vol. VIII. IARC scientific publications No. 155. 2002.

Raab-Traub N. Epstein-Barr virus in the pathogenesis of NPC. Semin.Cancer Biol.
2002;12:431-441.

Poirier S, Ohshima H, de The G et al. Volatile nitrosamine levels in common foods from
Tunisia, south China and Greenland, high-risk areas for nasopharyngeal carcinoma
(NPC). Int J.Cancer 1987;39:293-296.

Guo X, Johnson RC, Deng H et al. Evaluation of nonviral risk factors for nasopharyngeal
carcinoma in a high-risk population of Southern China. Int.J.Cancer 2009;124:2942-
2947.

Zou J, Sun Q, Akiba S et al. A case-control study of nasopharyngeal carcinoma in the
high background radiation areas of Yangjiang, China. J.Radiat.Res.(Tokyo) 2000;41
Suppl:53-62.

Henderson BE, Louie E. Discussion of risk factors for nasopharyngeal carcinoma. IARC
Sci.Publ. 1978 251-260.

Yu MC, Ho JH, Lai SH, Henderson BE. Cantonese-style salted fish as a cause of
nasopharyngeal carcinoma: report of a case-control study in Hong Kong. Cancer Res.
1986;46:956-961.

Yu MC, Huang TB, Henderson BE. Diet and nasopharyngeal carcinoma: a case-control
study in Guangzhou, China. Int.J.Cancer 1989;43:1077-1082.

Armstrong RW, Imrey PB, Lye MS et al. Nasopharyngeal carcinoma in Malaysian Chinese:
salted fish and other dietary exposures. Int J.Cancer 1998;77:228-235.

Yuan JM, Wang XL, Xiang YB et al. Preserved foods in relation to risk of nasopharyngeal
carcinoma in Shanghai, China. Int.J.Cancer 2000;85:358-363.

Chen CL, Hsu MM. Second primary epithelial malignancy of nasopharynx and nasal
cavity after successful curative radiation therapy of nasopharyngeal carcinoma. Hum.
Pathol. 2000;31:227-2

Wei WI, Sham JS. Nasopharyngeal carcinoma. Lancet 2005;365:2041-2054.

Al Sarraf M, Reddy MS. Nasopharyngeal carcinoma. CurrTreat.Options Oncol. 2002;3:21-
32.

Fachiroh J, Prasetyanti PR, Paramita DK et al. Dried-blood sampling for epstein-barr
virus immunoglobulin G (IgG) and IgA serology in nasopharyngeal carcinoma screening.
J.Clin.Microbiol. 2008;46:1374-1380.

Ali TS, Baig S. Evaluation of a cancer awareness campaign: experience with a selected
population in Karachi. Asian Pac.J.Cancer Prev. 2006,;7:391-395

77






Chapter 6

Short-term effect of different teaching methods on
nasopharyngeal carcinoma for
general practitioners in Jakarta Indonesia

MA. Wildeman
R. Fles

M. Adham

ID. Mayangsari
[. Luirink

M. Sandberg
AD. Vincent

F. Fardizza

Z. Musa
Armiyanto

JM. Middeldorp
G. Gerritsen

R. Soewento
IB. Tan

PLoS One. 2012;7(3):e32756.



Abstract

In Indonesia, Nasopharyngeal Carcinoma (NPC) is the most frequent cancer of the
head and neck region. At first presentation in the hospital most patients already
have advanced NPC. Our previous study showed that general practitioners (GPs)
working in Yogyakarta, Indonesia lack the knowledge necessary for early detection
of NPC. By providing training on early symptoms of NPC we hope that the
diagnosis and referral will occur at an earlier stage. Here we assess the current NPC
knowledge levels of GPs in Jakarta, evaluate improvement after training, compare
the effectiveness of two training formats, and estimate the loss of recall over a two
week period.

Methods

Two Indonesian GPs visited 31 Primary Health Care Centres (PHCCs) and provided a
lecture on NPC. The alternative format consisted of a symposium at the Universitas
Indonesia, Jakarta, presented by local head and neck surgeons, with all GPs in the
region being invited. To evaluate the effect of both formats a questionnaire was
conducted before and after.

Results

The lecture in the PHCCs was attended by 130 GPs. Sixty-six GPs attended the
training in the university hospital and 40 GPs attended both. Pre training the
NPC knowledge level was poor with an average of 1.6 symptoms being correctly
identified out of a potential maximum of 12, this was increased to 4.9 post training
(p < 0.0001). GPs attending the PHCC course recorded a greater increase in correct
symptoms than those attending the symposium (3.8 vs. 2.8; p=0.01). After a two
week period the knowledge levels had declined slightly from 5.5 correctly identified
symptoms to 4.2 (p=0.25).

Conclusion

These results confirm our findings regarding GPs insufficient knowledge of NPC.
Lectures in the PHCC and a symposium have both been proven to be effective
training tools in the education of GPs.
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Introduction

The Indonesian health care sector represents a mix of public and private providers.
The government provides primary health care centres (PHCCs). There are more than
7600 of these centres in Indonesia. At the primary health care level, Indonesia has
relatively adequate levels of provision, for every 30 000 people one public health
centre on average. [1] ,[2]. The PHCCs are the first recourse for Indonesians seeking
medical attention, with referral to a hospital occurring when deemed necessary.

Cancer is increasingly recognized as leading cause of death in Indonesia, and
nasopharyngeal carcinoma (NPC) is the most frequent cancer in the head and neck
area and is the fourth most common tumour occurring in males. The incidence is
estimated 6 per 100000, leading to at least 14000 new cases per year [3]. However
this may be an underestimation due to poor cancer registration. In most countries
NPC is an orphan disease with a worldwide incidence of 80000 new cases per year.
However, in Southern China and most of South-East Asia NPC is endemic with a
yearly incidence reaching as high as 20-50 cases per 100000 annually [4],[5].

NPC arises in the epithelial lining of the nasopharynx. This neoplasm is frequently
seen at the pharyngeal recess (Rosenmiiller’s fossa) posteromedial to the medial
crura of the eustachian tube opening in the nasopharynx [6].

NPC patients present themselves with symptoms from the following categories: (1)
presence of tumour mass in the nasopharynx (epistaxis, nasal obstruction, nasal
discharge); (2) dysfunction of the Eustachian tube (tinnitus, hearingloss); (3) skull
base erosion and palsy of the 5th and 6th nerve (headache, diplopia, facial pain and
numbness); and (4) neck mass (painless enlargement of the upper cervical lymph
node). The early symptoms such as epistaxis and tinnitus are not specific for NPC,
which makes it difficult to diagnose at an early stage [6].

The Epstein-Barr virus is known as the first tumour virus and was associated with
NPC in 1970 [7]. Other risk factors of NPC are environmental co-carcinogens, i.e.
high levels of volatile nitrosamines and butyrate derivatives in preserved food,
especially in salty-preserved fish and dried meat, alcohol and smoking [8-11]. Non-
environmental risk factors are gender, ethnicity and family history [12,13].
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A majority of patients present with a loco-regional disease most often with an
advanced lymph node metastasis in the neck [14,15]. Accordingly, the most common
symptom at presentation is a painless mass in the neck [15]. Presently, at intake in
the hospital Cipto Mangunkusumo hospital/ University of Indonesia, Jakarta 88% of
new patients already have advanced NPC. (Adham et al; Chin J Cancer, submitted).
The standard treatment for primary NPC is radiotherapy to which NPC is sensitive,
however in advanced cases additional chemotherapy is needed. A recent meta-
analysis proved the clinical benefit of concurrent chemoradiation therapy compared
with radiotherapy alone in the treatment of advanced NPC in endemic areas [16].
The most important prognostic factor is presenting stage([6,17]. Patients with early
stage disease (T1, T2 and NO-1 without distant metastasis) can achieve a five years
overall survival of 85% compared to 66 % in patients with late stage disease (T3, T4
and N2, N3 without distant metastasis) [17]. The 10-year disease free survival for
early stage NPC is 67-71% while for late stage disease this is 29-54%. [18].

One possible reason for the high percentage of patients with advanced NPC could
be a delay in referral due to poor diagnosis. In our previous study we assessed the
knowledge on NPC of the GPs working in the PHCC in the Yogyakarta region [19].
Our results indicated that the knowledge of GPs is insufficient with many not being
aware of the high incidence of NPC in their region.

In this study we (1) assess the current knowledge concerning NPC of GPs working
in the Jakarta region, (2) evaluate the improvement provided by additional training,
(3) compare the effectiveness of two different training formats, and (4) estimate the
loss of recall over a two-week period. By providing additional training about NPC
and its early symptoms we hope to increase the diagnosis and referral of patients
with early stage NPC. An early detection program for breast cancer, cervical cancer
and NPC was proven to be effective for down staging breast cancer and cervical
cancer, however the training was not sufficient to result in a down staging of NPC
[20]. We anticipate our early detection training program to be more effective since
we only focus on NPC.
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Methods

Study population

For this study we invited GPs from two of the five districts of the province Jakarta.
The study population consists of three groups: (1) GPs who only attended the
lecture at their own PHCC; (2) those who only attended the symposium at the
hospital Cipto Mangunkusumo (Universitas Indonesia, Jakarta); and (3) those who
attended the lecture at the PHCC followed by the symposium at the hospital Cipto
Mangunkusumo.

Approval for both the visit at the PHCCs as well as for the symposium was given
by the head of public health department for the province Jakarta, and a letter of
approval was presented at each PHCC visited. For study design see figure 1.

Questionnaire

Data were collected utilizing a revised questionnaire, based on the one described
in a previous study[19], which consisted of four sections: (1) general information
guestions concerning the GP, such as the number of years experience, and the
number of patients seen per year; (2) questions concerning NPC, such as early
symptoms and risk factors; (3) questions concerning the experience in daily practice
regarding the extent to which a GP was confronted with NPC and his/her response
for suspected NPC; and (4) questions regarding the ambition and wishes regarding
future education on NPC.

The questions regarding early symptoms and risk factors allowed for the GP to list as
many as he/she thought appropriate, while the questions concerning prevalence of
NPC were multiple choice questions. The questionnaire was completed both prior
to and after the NPC training session. All questionnaires were finished within 20
minutes, and were made in anonymity.

Primary health care centres (PHCCs)

PHCCs in the Jakarta region were visited by two physicians. The GPs working at these
centres were invited to participate in the study. GPs were not informed forehand as
to the purpose of the visit. The training session consisted of a lecture designed by a
team of Head and Neck surgeons from Rumah Sakit CiptoMangunkusumo/ University
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of Indonesia, Jakarta, Indonesia and the Netherlands Cancer Institute/ Antoni van
Leeuwenhoek hospital. This lecture focused on all aspects of NPC, especially on
early symptoms and best referral strategy. Two Indonesian physicians who have
been trained and examined by the same Head and Neck surgeons presented the
lecture. The lecture was given in the Indonesian language. The lecture lasted for 35
minutes and afterwards there was time for discussion.

PHCC n=130

PHCC Assessment i i
5 [ Symposium + PHCC ] [ Symposium ]

n=128 n= 40 n=66

l i

Symposium Assessment
n= 22 n=>54

Figure 1 | Study design

Symposium

All GPs visited by the two physicians in the PHCCs were invited to a subsequent
symposium on NPC (one to four weeks thereafter) at the Cipto Mangunkusumo
University Hospital in Jakarta, Indonesia. The symposium consisted of a lecture on
the risk factors, symptoms, incidence, referral system concerning NPC patient, in
addition a physical examination training of the head and neck was provided. The
symposium was accredited by the Indonesian Medical Association. The training and
lectures lasted for four hours.
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Statistical Methods

Analyzed were the questions concerning NPC symptoms, risk factors and age at
presentation. The listed NPC symptoms and risk factors were designated as being
correct or incorrect, and in the case of the former being one of 12 possible correct
symptoms. As a result the number of correctly listed symptoms was binomial (listed
or not listed) for the 12 cases. Similarly for the questions concerning youngest and
peak age at presentation the outcome was taken as correct or incorrect. While
for the number of incorrectly listed symptoms, the number of correctly listed risk
factors and the number of incorrectly listed risk factors, we assume the outcome
to be Poisson distributed. These outcomes were modelled using generalized linear
mixed effects models (GLMMs), either logistic or Poisson mixed effects models.
In all models doctor ID is the random intercept with an unstructured covariance
matrix. Fixed effect covariates included teaching format (PHCC vs. symposium), time
(pre- or post-training), work experience (0-10, 11-20, 20+ years) and the pair-wise
interactions of these. The 12 correct symptoms were divided into four categories
(for details see figure 2); this covariate and its interaction with other covariates
were also included as fixed effects in the model for correct symptoms. The only
covariate missing data was the number of work experience years, which was
imputed using the median. In these analyses only data from the doctors attending
a training session for the first time was employed.

The symposium data from the doctors who had previously attending the PHCC
trainings was used to assess the loss in recall over the 2 week period between PHCC
and symposium training sessions. In these analyzes the GLMMs included a four level
factor representing the four assessments for these individuals (PHCC pre-training,
PHCC post-training, symposium pre-training, symposium post-training) as a fixed
effect. The interest being in the change in knowledge between PHCC post-training
session and the symposium pre-training session.

In all models, fixed effects were removed if their significance level was greater
than 0.10 in a stepwise backwards procedure using log-likelihood ratio tests. No
adjustments for multiple testing were performed. A Wilcox-Mann-Whitney test was
performed to assess difference in work-experience years between the two groups.
For all tests the level of significance set at 0.05.
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Results

In total, training sessions were provided at 31 PHCCs involving 130 GPs. All GPs
have voluntary participated. Two GPs could not participate in the assessment
process as they were attending patients; the remaining present 128 GPs completed
the questionnaire both pre and post training. The average number of GPs who
participated at a PHCC was 4.3 (median: 3; range 1-12). In total 106 GPs attended the
symposium, of which 76 completed both the pre- and post- training questionnaire.
Fifty-four of these had not attended the trainings in the PHCCs, while 22 attended
both. The overall study population is presented in figure 1.

The clinicians attending the PHCC session had more years work-experience than
those attending the symposium (p=0.007). The median amount of years of work
experience of clinicians attending the PHCC session was 9 years, with a minimum of
one year and a maximum of thirty-three years. Participants at the symposium ranged
in work experience from 0 to 27 years (median 9 years). Of the 182 participating
clinicians 35 (19%) had more than 20 years experience. Of these, 29 attended the
PHCC sessions, while only 6 attended the symposium session.

Symptoms

The overall gain over both trainings was an increase from an average of 1.6 to 4.9
symptoms correctly identified (p < 0.0001). However, in comparison with the PHCC
group, the symposium group had a smaller overall improvement (p=0.01). Prior to
the training sessions an average of 1.4 symptoms were correctly listed at the PHCCs
versus 1.7 at the symposium (p=0.30). After training the average number of correct
symptoms listed was 5.3 in the PHCC versus 4.5 at the symposium (Table 1).

Table 1 | The mean number of accurately listed symptoms both pre and post training, by
GPs attending the PHCC and the symposium sessions.

PRE-TRAINING POST-TRAINING

Symptoms correct 95% Cl Symptoms correct 95% Cl
PHCC 1.5 (1.3-1.7) 5.3 (5.0-5.6)
SYMPOSIUM 1.7 (1.4-2.0) 4.5 (4.1-5.0)

There was no difference between GPs with less work experience (0-10 years) and
those with moderate work experience (11-20 years) (p=0.46). However, compared
with these GPs, GPs with longer work experience (20+years) on average listed more
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symptoms correctly prior to training (1.9 vs. 1.5; p = 0.04), but gained less from the
training sessions (4.3 vs. 5.0; p < 0.0001). In the PHCC pre-training questionnaire
71% (129/182) of the GPs correctly identified neck mass as one of the correct
symptoms of NPC, however only a few GPs could describe symptoms from one of
the other 3 categories in the pre-training assessment (figure 2). Post training there
was an increase of correct symptoms for the non-neck mass categories.
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Figure 2 | Percentage of correct answers about the symptoms given by the GPs. a)
Percentage of correct symptoms from the four different catagories given by GPs with
less than 20 years of work experience. b) Percentage of correct symptoms from the four
different catagories given by GPs with more than 20 years of work experience. (1) presence
of tumour mass in the nasopharynx; (2) dysfunction of the eustachian tube, associated with
the lateroposterior extension of the tumour to the paranasopharyngeal space; (3) skull-
base erosion and palsy of the fifth and sixth cranial nerves, associated with the superior
extension of the tumour; (4) neck masses.
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Training decreased the number of incorrect symptoms listed by GPs from 2.0 pre-
training to 0.9 post-training (p < 0.0001). As with the correctly identified symptoms,
this improvement was higher for GPs attending the PHCC training than those
attending the symposium (see Table 2; p<0.0001). However GPs attending the
symposium recorded fewer incorrect symptoms pre-training than those attending
the PHCC sessions (see Table 2; p=0.002). There was no association between the
number of incorrect symptoms and number of years of work experience (p=0.85).

Table 2 | The mean number of incorrect symptoms listed in the pre- and post-training
assessments by GPs attending the PHCC and symposium training sessions.

PHCC 2.4 (2.1-2.8) 0.5 (0.4-0.6)
SYMPOSIUM 1.6 (1.2-2.0) 1.2 (0.9-1.6)

The number of correctly listed risk factors increased after the training sessions from
1.5 pre-training to 4.1 post-training (p < 0.0001). This improvement was not affected
by training format: PHCC vs. symposium (p=0.76), nor was the number of years
worked related to the number of correct risk factors listed by GPs (p=0.37). GPs
attending the symposium knew more risk factors prior to training (and therefore
after training) than those attending the PHCC only (p=0.001) (Table 3).

Table 3 | The mean number of correctly identified risk factors listed in the pre- and post-
training by GPs attending the PHCC and symposium sessions.

PHCC 13 (1.1-1.5) 3.8 (3.5-4.1)
SYMPOSIUM 1.6 (1.4-1.9) 47 (4.2-5.3)

Likewise, the number of incorrect risk factors decreased after training (see Table
4; p = 0.004); this improvement was not different between those GPs attending
the PHCC or symposium sessions (p=0.16); there was no association between the
number of incorrect risk factors and number of years worked (p=0.13); and GPs
attending the symposium listed fewer incorrect risk factors pre-training than those
attending the PHCC training (p=0.02).
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Table 4 | The mean number of incorrect risk factors listed in the pre- and post-training
assessments by GPs attending the PHCC and the symposium sessions.

PHCC 0.8 (0.6-1.0) 0.6 (0.4-0.7)
SYMPOSIUM 0.5 (0.4-0.7) 0.4 (0.3-0.5)

Age of NPC presentation and peak incidence of age group

The questionnaire also contained questions about the youngest age of presentation
and the peak age of incidence. GPs more often answered incorrectly the youngest
age at presentation when compared with the peak age at presentation question
(p=0.03; see Table 5). The training sessions resulted in an improvement in knowledge
(p <0.0001), with the PHCC training resulting in a slightly higher improvement than
the symposium training (p = 0.04). There was no difference between GPs who had
worked 0-10 years and those who had worked 11-20 years (p=0.88), while GPs with
the longest working experience (20+ years) more often got the youngest age of
presentation question wrong (p=0.03).

Table 5 | The probability (%) of correctly answering questions concerning youngest age of
presentation and peak age of incidence.

Work Exp. % Correct 95% ClI % Correct 95% ClI

YOUNGEST AGE PHCC 0-20yrs 22 (16-30) 71 (63-78)
20+ yrs 13 (8-22) 57 (43-71)

Symposium 0-20 yrs 25 (17-37) 59 (46-70)

20+ yrs 15 (8-29) 43 (27-61)

PEAK AGE PHCC 0-20yrs 32 (25-40) 81 (74-86)
20+ yrs 41 (28-55) 86 (77-92)

Symposium 0-20 yrs 20 (13-31) 52 (40-63)

20+ yrs 27 (15-45) 61 (43-76)

Assessment of loss of recall: GPs attended who attended both training sessions
GPs who attended both the PHCC and the symposium training sessions had a small

reduction in the number of symptoms correctly identified between the end of the
PHCC session and the start of the symposium session (5.5 vs. 4.2; p=0.25), however
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this was still a gain when compared to their pre-training knowledge (4.2 vs. 1.3; p
< 0.0001). Strikingly, GPs who came back for a second training session recorded
twice the number of incorrect symptoms prior to the symposium training (1.1 vs.
0.5; p=0.05), however this was still a large reduction on the number of errors made
prior to the PHCC training (1.1 vs. 2.8; p < 0.0001). GPs who came back for a second
training session recorded slightly fewer correct risk factors pre-symposium training
as compared to PHCC post-training (4.1 vs. 3.2; p=0.11), but a significant increase
when compared to their knowledge prior to their first training session (1.6 vs. 3.2;
p=0.0008). Similarly there was a decrease in the probability of correctly identifying
the youngest and peak ages at presentation (Youngest: 84% vs. 59%; Peak: 90% vs.
72%; p=0.39), however GPs still knew more than what they knew prior to the PHCC
session (Youngest: 13% vs. 59%; Peak: 22% vs. 72%; p < 0.0001).

Discussion

NPC has a high incidence and mortality in Indonesia with late diagnosis being one
of the reasons for numerous advanced disease and high mortality. GPs working
in @ PHCC are the first line of care for patients in need of medical attention. For
a correct and early diagnosis of NPC the knowledge of these GPs, especially
concerning early-stage symptoms is crucial. In a prior study in Yogyakarta, Central-
Java, we have shown that the knowledge on NPC and related symptoms among
GP’s working in PHCCs is insufficient for the recognition of NPC and to initiate
appropriate referral. Our ongoing studies in the Yogyakarta province and the study
from the Jakarta region presented here confirm these results; the GPs working in
the Jakarta region have, similar to the Yogyakarta region, insufficient knowledge to
refer NPC suspects to the hospital. Besides confirmation of the lack of knowledge,
we investigated if improvement of knowledge is possible by introducing a focussed
education program. This is the first study that examines the effect of different
teaching methods to educate Indonesian GPs on NPC. Early diagnosis will influence
the type of treatment patient require; only in advanced stage of disease additional
chemotherapy is required, while in early stages radiotherapy alone is sufficient. The
addition of chemotherapy to the treatment leads to more serious side effects and
a general weakening of the patient. Furthermore, early diagnosis of NPC should
lead to fewer patients presenting with distant metastasis who currently cannot be
treated with curative intent.
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In Malaysia prior studies have proved that the lack of awareness and knowledge
of primary health care workers is one of the main reasons for delayed diagnosis.
Given that presenting stage is the most important prognostic factor, the
appropriate training of GPs is critical [21]. The relevance of adequate referral
by GPs for head and neck carcinomas has been shown by Alho et al.[22], who
found that in 20% of the 221 patients, subsequently to be diagnosed with head
and neck carcinoma, were initially send home without referral. The risk of death
in this group was significantly higher when compared with the patients who
were immediately referred or received a follow up appointment. Although not
statistically significant, patients who were initially sent home had higher cancer
stage at diagnosis.

The same research team has also shown that time between GP referral and final
diagnosis is a significant factor in patient outcome in other head and neck cancers
[23]. Long delay in primary care resulted in a significant worsened prognosis
especially by patients with laryngeal carcinoma [24].

Educational sessions at PHCCs by a team of two GPs and a symposium by local
head and neck surgeons have both shown to be effective. In general, the pre-test
knowledge at the symposium was higher than in the PHCC. The reason for this
could be that visit in the PHCC was unannounced, while for the symposium the GPs
received an invitation so they had some time to prepare for the meeting, or were
being pre-informed about the NPC topic by colleagues who had previously attended
the PHCC training sessions.

Comparing the two different training formats we see a greater gain in knowledge
at the PHCCs. One explanation for this could be that the PHCC sessions provided a
more focused approach and direct contact/confrontation with participants. Another
reason could be that the lecture at the symposium was more extensive and perhaps
did not delve too deeply into the most important aspects, but rather covered all
aspects of NPC to broadly.

On the other hand, during the symposium GPs also received practical education
for performing physical examination of the head and neck region and a testimonial
of a NPC patient. We expect this additional training aspect to be important for the
recognition of NPC patients. Another remarkable result is that the more experienced
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GPs knew more prior to the training but learned less in both interventions. Perhaps
in future the education of longer serving doctors should be adjusted.

For the four different categories of symptoms, as described by Wei et al, we see at
the pre-test the most often and only given correct answer is neck mass, which only
occurs in advanced NPC. At the post test the GPs are also aware of symptoms in the
other categories (see figure 2), most importantly, including symptoms of early stage
NPC.

The doctors who attended both trainings showed a small decline in knowledge prior
to the symposium when compared with their results directly after the session in the
PHCC. However, they still knew far more than what they knew prior to the PHCC
session. Unfortunately, we are only able to assess recall over an average of 8 days. It
would be of great interest to assess changes in NPC awareness over a much longer
duration.

Visitingthe PHCCwasatime consumingexercise asthe PHCCare scattered throughout
Jakarta. The symposium was more time-effective with all the general practitioners
present at the same venue and date. Accreditation points are only accrued after
the symposium and not the PHCC sessions, thus making the symposium session
more attractive for the GPs. However, every GP visited in the PHCC was willing to
participate, perhaps stimulated or convinced by the approval letter from the head
of public health department of the Jakarta province.

Although this study demonstrates the effectiveness of education GPs about NPC, the
time between the pre- and post-training assessments is short. The goal of achieving
a down-staging of NPC at presentation is still to be proven. We believe the recent
introduction of an online data management service will aid in the confirmation of

earlier stage presentation of patients with NPC[25].

The NPC WHO Il histological subtype is the most prevalent type in SE-Asia and
Indonesia. This type is causally associated with the Epstein-Barr virus (EBV). Prior
studies have shown that EBV-related markers can be used for early detection
(screening) and prognostic monitoring. These markers include EBV (IgA) serology
and EBV-DNA load since NPC patients have characteristic elevated IgG and IgA
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antibody titres to several EBV encoded antigens as well as increased EBV-DNA
derived from shed (apoptotic) fragments from the tumour into the circulation.
Increased IgA antibody levels are found against early antigen (EA), viral capsid
antigen (VCA) and the latent Epstein-Barr nuclear antigen 1 (EBNA1) as well as
inhibitory antibodies to the EBV specific DNase [26,27]. These antibody responses
against defined viral antigens are the basis of a proposed screening test for NPC in
high-risk populations. [28-30] Recent insight in the molecular basis and diversity
of anti EBV IgA and IgG responses allowed the development of more defined
serological tools[31-35]. A possible assay in the future could be EBV DNA load in
the circulation and in nasopharyngeal brushings since both have been detected
in a higher proportion of NPC patients than controls[36-40]. Especially EBV IgA
serology testing appears to fulfil criteria as a screening tool in the future, since
the price is relative low and easy to use when combined with finger-prick blood
sampling [34,41]. Future education programs should include referencing to the
availability of improved diagnostic procedures for screening and early detection.
Improved education combined with a screening method could be a cheap and
sensitive screening method for NPC in Indonesia and other high incidence
countries. Importantly, the decision for serological or EBV-DNA based analysis has
to be based on complaints and duration of complaints registered and interpreted
by the GP. Our ongoing research is focussed on finding the best decision tree to
accomplish effective early stage diagnosis in NPC high-risk groups (Hutajulu et al;
manuscript submitted).

Currently the NPC awareness programme takes place in Jakarta, Yogyakarta and
Surabaya. Hopefully in the future this program can be expanded to include all of
Indonesia. We also hope to raise public awareness on importance of early-stage
cancerand how and whento consulta GPin all layers of Indonesian society. However,
as a first step we aim to raise the level of relevant knowledge in primary health
care workers. Similar campaigns to educate society on breast and cervical cancer
have proven to be highly effective [42,43]. Education of the GPs and society, and
combined with improved diagnostic testing will ideally result in earlier detection of
NPC, better treatment outcomes, and increased overall prognosis.
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Conclusion

The current level of knowledge regarding NPC diagnosis is poor, potentially
contributing to an increased rate of late stage diagnosis. Additional training sessions
increased the knowledge of key symptomes, in particular early-stage symptoms. This
increase was observed after conducting both types of training format: a centralized
symposium and lectures in local PHCC. With improved knowledge of NPC patients
should be referred to hospital at an earlier stage of NPC and as such should have an
improved chance of survival.
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Abstract

Objective: To evaluate the effectiveness of a nasopharyngeal carcinoma (NPC)
awareness programme on the short-term and long-term improvement of knowledge
and referral of patients with NPC by primary healthcare centres (PHCCs) staff in
Indonesia.

Design: The NPC awareness programme consisted of 12 symposia including a
Train-The-Trainer component, containing lectures about early symptoms and risk
factors of NPC, practical examination and the referral system for NPC suspects.
Before and after training participants completed a questionnaire. The Indonesian
Doctors Association accredited all activities. Participants: 1 representative general
practitioner (GP) from each PHCC attended an NPC awareness symposium. On
the basis of the Train-The-Trainer principle, GPs received training material and
were obligated to train their colleagues in the PHCC. Results: 703 GPs attended
the symposia and trained 1349 staff members: 314 other GPs, 685 nurses and 350
midwives. After the training, respondents’ average score regarding the knowledge
of NPC symptoms increased from 47 points (of the 100) to 74 points (p <0.001);
this increase was similar between symposium and Train-The-Trainer component
(p=0.88). At 11/2 years after the training, this knowledge remained significantly
increased at 59 points (p<0.001).

Conclusion: The initial results of this NPC awareness programme indicate that the
programme effectively increases NPC knowledge in the short and long term and
therefore should be continued. Effects of the improved knowledge on the stage at
diagnoses of the patients with NPC will still need to be scrutinised. This awareness
programme can serve as a blueprint for other cancer types in Indonesia and for
other developing countries.
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Background

Nasopharyngeal carcinoma (NPC) is uncommon in most parts of the world; however,
it is a major burden in Indonesia with 15 000 new cases a year. [1] This number
might even be an underestimation due to inadequate cancer registries. NPC is very
sensitive to (chemo-) radiotherapy, resulting in a 2 and 3 year survival of 84% and
78%, respectively, [2] provided that patients present themselves with early stage
cancer. However, early symptoms of NPC are often minor and non-specific, making
it difficult to recognise NPC suspects for timely referral. For example, 88—97% of
patients with NPC in two major Indonesian hospitals (Dr. Cipto Mangunkusumo
Hospital, Jakarta; and Dr. Sardjito Hospital, Yogyakarta) developed advanced
NPC before presenting at the hospital. [3, 4] In line with this finding, an earlier
observational study in Indonesia, including patients treated with curative intent,
showed a complete response of 29% directly after treatment. [4]

The symptoms of NPC can be subdivided into four different categories, namely: (1)
tumour mass in the nasopharynx causing blood-tinged secretion, nasal obstruction
and sometimes epistaxis; (2) dysfunction of the Eustachian tube inducing fullness,
hearing loss and tinnitus; (3) skull base erosion and palsy of the third to sixth
cranial nerves provoking headache, diplopia, facial pain and numbness including
eye symptoms such as strabismus and lagophthalmos [3] and (4) neck mass. [5]
Well-established risk factors for NPC are the Epstein-Barr virus, [6] family history of
NPC (4-10-fold increase), ethnicity and gender. [7-10] Environmental and lifestyle
risk factors are the consumption of salted fish, [7 10-12] usage of herbal medicine,
[10 13] wood dust exposure and other occupational exposures such as fume, smoke
and chemicals. [7,14,15] Multiple studies reported also on the increased risk of NPC
caused by smoking. [8 16—-18 ]

Midwives and nurses play an important supportive role in the work of the general
practitioners (GPs) in the primary healthcare centres (PHCCs). In Indonesia, there
are on average only 13 GPs available per 100 000 inhabitants. Hence, the PHCCs are
often without an attending GP, and the nurses and the midwives then take over their
role as medical doctors without having the right educational degree or knowledge
to do so. [19-21] We showed before that the knowledge on NPC of the GPs working
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in a PHCC is limited and that creating more awareness is of great importance to
minimise doctors’ delay. [22—-26] Therefore, the NPC awareness programme started
in 2009 in Jakarta, Yogyakarta and Surabaya. The first results showed an increase in
the short-term knowledge of the GPs working in the PHCC using different teaching
methods and evoked continuation and expansion of the NPC awareness programme
to other cities. [27]

This study investigated the effects of the awareness symposia conducted at
different locations in Indonesia, and of a Train-The-Trainer programme for all
medical healthcare workers in the PHCC. The aim of this study was to evaluate the
effectiveness of this combined NPC awareness programme on the short-term and
long-term improvement of knowledge and referral of patients with NPC by PHCC
staff.

Methods

Study population The study population comprised healthcare workers working in
the PHCCs in the provinces of Yogyakarta, Jakarta and East Java.

NPC awareness programme

The NPC awareness programme consisted of two activities: GPs attended an
NPC awareness symposium in their own region, and then organised a Train-The-
Trainer programme. Participants of the symposium received course materials on
a CD, which contained presentations about the symptoms, practical examination,
referral, diagnostics and treatment of NPC. They also received posters, flyers and a
booklet with information on NPC. Participants were obliged to train their colleagues
in their own PHCC. The direct effects and, after a minimum interval of 11/2 years,
the long-term effect of these two training methods were measured using structured
questionnaires. The awareness programme was held between January 2010 and
December 2011 in different cities in the provinces Jakarta, Yogyakarta and East Java;
the long-term effect was measured between November 2012 and February 2013 in
the province of Yogyakarta (figure 1).

102



Chapter 7

( N 4 K ( Long Term effect
Medical health care

Symposium Train-The-Trainer workers at PHCC

G | Practiti Medical health care independent of
eneral Practitioners workersat PHCE participation in NPC
Questionnaire: education

Questionnaire: programme
pre and post
pre and post Questionnaire:

. J \. J . Long term J
t=0 t= <4 weeks t=>1-5 years

v

Figure 1 | Overview of the nasopharyngeal carcinoma (NPC) awareness programme.
The Train-The-Trainer programme followed the symposium. One and a half year after this
programme was finished, primary healthcare centres (PHCCs) were visited again to measure
the long-term effect.

NPC awareness symposium

The NPC awareness symposium was a 1-day training session, which consisted of
lectures focusing on the risk factors, symptoms and incidence of NPC; the referral
system concerning NPCsuspects; testimonials of patients; and demonstration videos.
In addition, participants took part in a practical examination training of the head and
neck areas in small groups. The Indonesia Doctors Association (IDI) accredited the
event. The symposia were organised by the departments of otorhino- laryngology
of the participating centres, in collaboration with the Netherlands Cancer Institute,
Amsterdam. Additionally, in Yogyakarta and east Java, the departments of public
health of, respectively, the Gadjah Mada University, Yogyakarta and the Airlangga
University, Surabaya, were involved.

NPC Train-The-Trainer programme

In the provinces Yogyakarta and East Java, one GP per PHCC joined the NPC awareness
symposium. After this training, the GP had the obligation to train his colleagues in the
PHCC using the materials handed out during the symposium. This training in the PHCC
took place within Imonth after the symposium and was supervised by one of the NPC
awareness team members or a staff member from the local health department. In
addition to GPs, this Train-The-Trainer programme was attended by nurses, midwives,
dentists and other public healthcare workers. We removed 57 questionnaires from the
data analyses, which were filled in by non-clinical staff. IDl also accredited this Train-The-
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Trainer programme. Credits and the certificate were awarded once the questionnaires
of the participants were returned to a member of the NPC awareness team.

Questionnaires

Data were collected using a written, structured questionnaire before and after the
symposia or Train-The-Trainer programme as described previously. [22] In short,
the questionnaire consisted of questions assessing general information about the
participants and their work environment, for example, years of work experience;
general knowledge on NPC such as early symptoms and risk factors; and experience
of dealing in daily practice with NPC suspects in their PHCC. In the questionnaire,
participants were asked to list all NPC symptoms and risk factors, up to a maximum
of seven. One and a half year after the NPC awareness programme, all PHCCs in the
province Yogyakarta were revisited, and all present medical workers were asked to
complete the same questionnaire. Questions about their attendance of previous
NPC symposia or Train-The-Trainer programme, and if this training had resulted in
diagnosing more NPC suspects in their PHCC, had been added. All questionnaires
were completed anonymously.

Participation and response

The Public Health Offices (Dinas Kesehatan) of the provinces and districts approved
the NPC awareness programme. Moreover, the Indonesian doctors associated
approved and accredited the activities. By involving the public health offices at
province and district levels, all participants received an official invitation to attend
the awareness symposium, and participation was obligatory. In addition, they
were obligated to train their colleagues in their own PHCC. A member from the
NPC awareness team or a representative from the public health office supervised
this training. For the follow-up questionnaires to measure the long-term effect, an
NPC awareness team member visited all PHCCs in the province Yogyakarta that had
joined the awareness programme; questionnaires were completed by the health
staff present at the time of the visit(s).

Statistical analysis

Respondents’ performance on symptoms and risk factors was assessed by analysis
of the fraction of correct answers, weighted by the total number of answers, with a
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generalised linear model with binomial error distribution and identity link function.
This model has the advantage that the estimates may be interpreted directly in
terms of probabilities, whereas with a logistic model they would yield ORs. For
convenience of representation and discussion, the probabilities were rescaled
to percentage points (i.e., multiplied by 100). Answers to single questions were
analyzed with logistic regression.

Training was grouped into pretraining, postsymposium and post-Train-The-
Trainer programme. Profession (GP, midwife, nurse or other) and years of work
experience (<3, 3—-6, 6-9 or >9 years) were entered as covariates. Since many
respondents (n=1493) did not fill in the question about their work experience, a
separate category was created for missing values. If any of the other variables were
missing, the observation was removed from the analysis. A separate model with an
interaction term was used to evaluate the Train-The-Trainer programme for different
professions. Analyses were done using the R-package V.3.1.1; all presented p values
are two sided.

Results

Participants of the symposia and Train-The-Trainer programme In total, 5309
guestionnaires were completed: at the symposia, 709 pretraining and 715
postsymposium, at the Train-The-Trainer programme 1577 pretraining and 1563
post-Train-The-Trainer programme, and 735 participants filled out the questionnaire
11/2 years later (table 1). At the symposia, a representative GP from every PHCC
was invited. The Train-The-Trainer programme was open to all medical healthcare
workers in the PHCC of the representative; 21% of the participants were GPs. More
than 50% of the participants, independent of profession or type of training, had
<6 years’ work experience. There were three or less GPs working in the PHCC of
72% of the participants. In order to obtain the long-term effect of the awareness
programme, all PHCCs in Yogyakarta were revisited and all medical healthcare
workers were asked to complete the same questionnaire again. Participants stated
if they had participated in one of the NPC trainings previously; this was indicated by
180 (24%) participants (table 1).
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Table 1 | Overview of the different trainings within the NPC awareness programme

Total 709 715 1577 1563 180 555
City
Jakarta 437 62 439 61

Surabaya 154 22 151 21 1031 65 1015 65

Yogyakarta 118 17 125 17 546 35 548 35 180 100 555 100
Profession

Doctor 703 99 630 99 314 21 305 21 103 57 122 22
Midwife 0 0 0 350 24 361 25 20 11 164 30
Nurse 3 2 0 685 47 672 46 39 22 170 31
other 1 3 0 115 8 111 8 18 10 90 16
NA 2 80 113 114 0 9

Number of years of work experience

<3 213 34 193 35 360 35 333 38 33 19 132 25
3-6 164 26 150 27 199 19 161 18 61 34 119 22
6-9 122 19 105 19 135 13 120 14 42 24 92 17
>9 127 20 102 19 344 33 272 31 42 24 195 36
NA 83 165 539 677 2 17

Number of patients per day

<20 193 47 % w0 147 38 - o0 49 41 135 39
20-50 148 36 = - 157 41 - - 47 39 138 40
>50 72 17 %0 w 83 21w w0 23 19 75 22
NA 296 o0 - 1190 % - 61 207

Number of GPs per PHCC

1 136 22 0 w 87 8 w0 w0 37 22 75 15
2 165 27 . - 240 22 e 00 58 34 135 27
3 125 20 e w0 244 22 = o 45 26 151 30
4 75 12 0 0 232 21 - - 21 12 89 18
5 52 8 170 15 8 5 26 5
6 22 4 87 8 1 1 10 2
7 15 2 18 2 1 1 7 1
8 16 3 22 2 1 1 6 1
9 2 0 1 0 0 0 3 1
10 14 2 4 0 0 0 3 1
NA 87 472 8 50
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Always worked in this area

Yes 602 91 e w0 961 84 - w0 142 83 400 81
No 60 9 o0 w0 180 6 - o0 28 16 91 18
Invalid 1 0 e w0 2 0 w0 @ 1 1 4 1
NA 46 .- 434 . . 9 60

NA=not available

General NPC questions

Before any kind of training, participants were asked if they thought NPC was a
serious problem; 94% of the participants agreed or strongly agreed with this
statement; and 97% of the participants stated that patients had a better chance to
survive when treated at an earlier stage. After the symposium and Train-The-Trainer
programme, almost everybody agreed with those statements, respectively, 98%
and 99% (p values <0.001); at the 11/2 years assessment, 96% of the participants
stated that NPC was a serious problem (p=0.02), and 96% agreed that patients had
a better chance to survive when treated at an earlier stage (not significant). Most
participants of the symposia or Train-The-Trainer meetings already knew that NPC
was more common in men than in women (72%); after the trainings, this proportion
was 88% (p<0001); at the 11/2 years assessment, this was 73% (not significant).
Similar results were found for the questions from which age NPC may develop and
which age group has the highest incidence (see table 2 and online supplementary
table S1).

Table 2 | General questions regarding NPC

Risk for men versus women?

Pre-test 1 (reference)

Post symposium 381 [2:93-4-95] <0-001
Post Train-The-Trainer 295 [2-47-3-52] <0-001
Long term no education 1-08 [0-85-1-37] 0:53
Long term with education 1-39 [0-95-2:03] 0-:092

What age has the highest incidence?

Pre-test 1 (reference)
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OR 95% ClI p-value
Post Symposium 1-30 [1-14-1-48] 0-001
Post Train-The-Trainer 1-89 [1-59-2-25] 0-0001
Long term no education 1-04 [0-84-1-28] 073
Long term with education 0-75 [0-54-1-05] 0:096
From what age can people develop NPC?
Pre-test 1 (reference)
Post Symposium 1-67 [1-44-1-93] <0-001
Post Train-The-Trainer 5.55 [4-62-6-65] <0-001
Long term no education 1-83 [1-47-2-28] <0-001
Long term with education 2:03 [1-46-2-82] <0-001

NPC symptoms

The GP invited to the symposium was often the most senior GP working in the
healthcare facility. However, no significant differences in knowledge were found
between GPs prior to a symposium and prior to a Train-The-Trainer programme (data
not shown); these were combined in further analyses. In table 3, model estimates
for knowledge increase of symptoms of NPC are presented; the reference is a GP
prior to any kind of training with <3 years of work experience. The estimates can
be interpreted as absolute percentages. For example, nurses with 3—6 years’ work
experience scored 30 (47-18+0.8) points of the 100 prior to training. After attending
the Train-The-Trainer programme, the score increased to 57 (47-18+0.8+27) and was
11/2 years later still significantly increased at 42 (47-18+0.8+12) points (p<0.001).
GPs scored better compared with nurses (-18 points, p=0.008) and midwives (-20
points, p=0.009). The number of years of work experience was negatively associated
with knowledge of NPC, but the effect was very small: 3 points on a scale from 0 to
100 for those with 9years of work experience. Nurses increased their knowledge of
symptoms on average with 12 points more than GPs (p<0.001).

NPC risk factors

We estimated that before any kind of training the fraction of correct answers
regarding the risk factors of NPC for a GP with <3 years’ work experience was 36%
(table 3). Again, baseline results of GPs were combined, though GPs completing
the questionnaire before the Train-The- Trainer programme scored 1% better
than their colleagues before the symposium. After the symposium and Train-The-
Trainer programme, this fraction increased to 65% and 62%, respectively. Nurses
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and midwives had lower scores at baseline compared with GPs, but significantly
improved their knowledge from 23 points to 50 points (p<0.001) direct after the
Train-The-Trainer programme; the score remained at 40 points after 11/2 years
(p<0.001 vs baseline). Nurses increased their knowledge five points more than did
GPs (p=0.01). An increase in the number of years of work experience was associated
with less knowledge of NPC risk factors.

Table 3 | Symptoms and risk factors: fraction of correct answers given during the different
activities adjusted for profession and years of work experience

Reference (pre-test; GP; 3 years’ work experience) 0-47 0-006 [0-458-0-483] <0:001
Activity

Post symposium 0-269 0-009 [0-253-0-286] <0-001
Post Train-The-Trainer 0-268 0007  [0-255-0-281] <0-001
Long- term without training 0-002 0-009 [-0-017-0-021] 0-856
Long- term with training 0-118 0-015 [0-089-0-148] <0-001
Profession

Midwife -0-2 0-009 [-0-217-0-183] <0-001
Nurse -0-182 0-008 [-0-197-0-168] <0-001
Other -0-155 0-012 [-0-178-0-131] <0-001

Years of work experience

3-6 0-008 0-008 [-0-008-0-024] 0-312
6-9 -0-008 0-009 [-0-026-0-010] 0-388
>9 -0-03 0-008 [-0-046-0-013] <0-001
Reference (pre-test; GP; 3 years’ work experience) 0-36 0-006 [0-347-0-372] <0:001
Activity

Post symposium 0-285 0-009 [0-267-0-302] <0-001
Post Train-The-Trainer 0-259 0:006 [0-246-0-271] <0-001
Long- term without education 0:042 0-009 [0-024-0-060] <0-001
Long- term with education 0-157 0-015 [0-127-0-187] <0-001
Profession

Midwife -0-127 0-009 [-0-144-0-110] <0-001
Nurse -0-134 0-007 [-0-149-0-120] <0-001
Other -0-138 0-011 [-0-159-0-116] <0-001
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Years of work experience

3-6 -0-013 0-008 [-0-:029-0-004] 0-132
6-9 -0-03 0-009 [-0-048-0-012] 0-001
>9 -0-051 0-008 [-0-067-0-035] <0-001

Calculation of the estimated fraction of correct answers depending profession, years of work
experience and type of education: A GP without any training with less than 3 years’ work
experience wastaken as reference. Forthe symptoms this means the fraction of correct answers
given by a nurse with 3-6 years’ work experience was 0-470-0-182+0-008=0-30. This fraction
increased programme to 0-470-0-182+0-008+0-268=0-57 directly after the Train-The-Trainer
programme. At the long-term assessment this fraction was 0-470-0-182+0-008+0-118=0-414.
A similar calculation can be made for the risk factors regarding NPC. A nurse with 6-9 years’
work experience scored 0-360-0-134-0-030=0-20 prior to training. After attending the Train-
The-Trainer programme this fraction was 0-360-0-134-0-030+0-259=0-455. At the long-term
assessment this fraction was 0-353 (0-360-0-134-0-030+0-157).

Long-term effects

Forty-one per cent (n=73) of all participants who filled in the questionnaire at
11/2 years after the training indicated having counselled NPC suspects. Almost
all (72 of 73) were referred, 25 (34%) specifically to an ear, nose and throat (ENT)
specialist. As discussed above, knowledge of symptoms and risk factors had overall
remained higher compared with before the NPC awareness programme. However,
this higher knowledge did not differ between those participants who completed
the questionnaire for the long-term effect and claimed never to have followed any
kind of training before (76%) and those who did participate in the NPC aware-ness
programme (24%).

Need for additional education

GPs attending the first symposium held in Yogyakarta were also asked what kind
of education methods would be sufficient, whether the accreditation is important,
and how much time they would like to spend on additional education. In total,
97% of the participants (n=41) agreed that a lecture of an ENT specialist would
be an appropriate education; and 47% indicated that personal education by an
ENT specialist would be appropriate. Accreditation was important for 90% of the
participants and 36% wished to spend >1 day on additional education (see online
supplementary table S2).
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Discussion

This is the first multicentre study conducted in Indonesia demonstrating that the
effect of additional training for NPC symptoms and diagnosis can be successful.
Moreover, knowledge of the healthcare workers working in the PHCC was still
increased after 11/2 years. The long-term effect was only tested in Yogyakarta since
the area is more transparent and easy to visit. However, there were no differences
in short-term knowledge increase between participants in the different cities.
Therefore, we assume that the results obtained in Yogyakarta are representative of
those for the other cities where the NPC awareness was conducted.

Considering the training for nurses and midwives, it was not surprising to find
lower scores compared with GPs. Nevertheless, in the long term, their knowledge
remained improved, suggesting that the programme is effective for different
health professions working in the PHCC. It should be noted that in our analyses
all observations were treated as independent measurements, and not individually
paired scores, because all questionnaires were completed anonymously. This was
important to improve the likeliness of honest answers in the questionnaires. Since
only GPs were invited to the symposium, we could only test the association between
profession and improvement in knowledge for the Train-The-Trainer programme.
Indeed, nurses and midwives had less knowledge than GPs, but after the Train-
The-Trainer programme it was increased more than the knowledge of the GPs,
suggesting that different professions have different learning curves. Taking the role
of the nurses in the PHCC into account, it only emphasises the importance of their
participation in the programme.

In Malaysia, where the incidence of NPC is also high, Balachandran et al likewise
discovered that the knowledge of first-line medical healthcare workers in the
PHCC on NPC is limited. They also found that when medical doctors in Malaysia
were asked if they thought they had enough knowledge to diagnose NPC, 88.7%
of the participants answered no. [25] Prasad and Pua noticed a ‘doctors-delay’
of 127 days before diagnosis, acknowledging that there is a need to create more
awareness among first-line doctors. However, it is not just the GP in the PHCC who
plays an important role in the late presentation at diagnosis. The behaviour of the
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patient also causes a delay. [26] This will need to be investigated in more detail to
understand the reasons why patients wait before they seek medical help.

A previous study of Devi et al [28] showed that a 2-day training programme was
effective for downstaging breast cancer and earlier referral of patients with cervical
cancer. Even though this study did not show downstaging for patients with NPC, the
number of patients with NPC increased, suggesting a better referral programme.
In 2009, an NPC data management system was introduced in Yogyakarta. All new
patients with NPC at the Dr. Sardjito Hospital in Yogyakarta are being registered.
Future studies can investigate the effect of awareness training on stage at NPC
diagnosis.

Seventy-six per cent of those who completed the long- term questionnaire indicated
that they had not attended an extra NPC awareness training. This percentage was
expected to be smaller, based on the number of years the participant has been
working in their PHCC and the interval between the activities. However, we suspect,
based on a personal communication with Indonesian colleagues, that one reason
for this is that participants do not want to admit that they attended any kind of
additional training to prevent losing face when not all questions were answered
correctly. In addition, there can be a spillover effect, which proves the importance
of the awareness programme. This is not unlikely since all participants of the
symposium received training materials, such as folders and flyers, to share with
their colleagues. When we visited the PHCCs at the 11/2 years’ assessment, some
of them still had an NPC poster on the wall.

Besides strengths, our study also had some limitations. For each training, all
healthcare workers working in the PHCC were invited and the training was obligatory.
However, since it was not feasible to register non- attendees, there may have been
a bias towards more motivated health staff attending the trainings. Importantly,
every attendant filled in the questionnaires because this was part of the training and
it was obligatory to receive the certificate. Therefore, we expect response bias to be
very limited. Another limitation is that we were only able to evaluate the long-term
effect of the programme in Yogyakarta. On the other hand, we have no indications to
believe that the long-term effect would be different in the other provinces; at least,
the short-term effects of the symposia were similar among centres (data not shown).
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Unfortunately, we were unable to evaluate whether the training has an effect on the
timely referral of patients leading to a diagnosis of NPC at an earlier stage. Indonesia
does not have a nationwide cancer registry. The referral system is complex and not
all suspects of NPC will have been referred directly to one of the hospitals involved.
Moreover, in January 2014, the Indonesian government introduced a universal
healthcare insurance (Badan Penyelenggara Jaminan Sosial). The referral system is
now more regulated: patients first visit primary care and may be referred by the
physician to a specialist in a secondary care unit, who can refer the patient to a
tertiary care hospital. Therefore, we choose to evaluate the effect of the training
programme using an effectiveness measure early in the chain of effects, that is,
increased knowledge.

Future

Cancer is increasingly becoming the world’s leading cause of death, with an
estimated 12.7 million new cancer cases and 76 million deaths in 2008.1 The number
of people dying because of cancer is significantly higher in developing countries
than in developed countries, owing to the lack of early detection, prevention and
limited access to and capacity of sufficient healthcare. [29 30] Early referral and
optimal usage of the limited capacity of avail- able equipment is therefore of major
importance.

Access to healthcare facilities may improve for many people by the introduction of
the new healthcare insurance and is likely to increase the workload of the GPs in the
PHCC. Therefore, it will assume greater importance if GPs are able to recognize the
early symptoms and refer the patients to the correct specialist.

Our research shows that the NPC awareness programme is an effective tool to
increase the knowledge of the primary healthcare workers. In this way, we wish to
achieve diagnosis of NPC suspects at an earlier stage through referral at the onset
of the disease. Once the medical specialists are trained, public awareness should
be the next step. Patients’ attitudes towards the health care system, resulting in a
delay in diagnosis, needs to be investigated in more detail before initiating more
community awareness.
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Abstract

Nasopharyngeal carcinoma (NPC) has a high incidence in Indonesia. Previous study
in Yogyakarta revealed a complete response of 29% and a median overall survival
of less than 2 years. These poor treatment outcomes are influenced by the long
diagnose-to-treatment interval to radiotherapy (DTI) and the extended overall
treatment time of radiotherapy (OTT). This study reveals insight why the OTT and
DTI are prolonged.

Method

All patients treated with curative intent radiotherapy for NPC between July 2011
until October 2012 were included. During radiotherapy a daily diary was kept,
containing information on DTI, missed radiotherapy days, the reason for missing
and length of OTT.

Results

Sixty-eight patients were included. The median DTl was 106 days (95% Cl: 98- 170).
Fifty-nine patients (87%) finished the treatment. The median OTT for radiotherapy
was 57 days (95% Cl: 57-65). The main reason for missing days was an inoperative
radiotherapy machine (36%). Other reasons were patient’s poor condition (21%),
public holidays (14%), adjustment of the radiation field (7%), power blackout (3%),
inoperative treatment planning system (2%) and patient related reasons (9%).
Patient’s insurance type was correlated to DTl in disadvantage for poor people.

Conclusion

Yogyakarta has a lack of sufficient radiotherapy units which causes a delay of 3-4
months, besides the OTT is extended by 10-12 days. This influences treatment
outcome to a great extent. The best solution would be creating sufficient
radiotherapy units and better management in health care for poor patients. The
growing economy in Indonesia will expectantly in time enable these solutions, but in
the meantime solutions are needed. Solutions can consist of radiation outside office
hours, better maintenance of the facilities and more effort from patient, doctor and
nurse to finish treatment in time. These results are valuable when improving cancer
care in low and middle income countries.
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Introduction

Cancer is the leading cause of death worldwide. About 70% of all cancer deaths
occur in middle and low-income countries [1]. Although this burden increases every
year, health-care systems in these countries are even at present not prepared for
the high number of patients. In high-income countries survival rates are increasing
due to improving treatment facilities and protocols, while low-income countries
lack facilities and medication. Besides, funding for research on how to cope with
these limitations is missing. The gap in treatment results between high-income and
low-income countries is therefore widening [2].

While many politicians and scientists have emphasized the need to improve cancer
care in low and middle-income countries, only a minority reported about the actual
problems [3—5]. Before cancer care in these countries can be improved, research
should focus on the current limitations in these health-care systems.

Indonesia is a low to middle-income country in which nasopharyngeal cancer
(NPC) is one of the commonest types of cancer. Although NPC is highly sensitive to
radiotherapy and chemo-radiotherapy, a previous study in Yogyakarta, Indonesia
showed that the complete treatment response was less than 29% directly after
therapy, compared to a 3-year-disease-free survival of 70% in international studies.
Furthermore, the median overall survival in Yogyakarta was less than 2 years (21
months), compared to a 3-year overall survival of 80% in international literature
[6-8].

Two important problems encountered in the studies in Yogyakarta were a diagnosis-
to-treatment-interval of approximately 4 months and an overall radiotherapy
treatment time of 62 days, which is 15-17 days too long. Optimally, a total dose of
66 to 70 Gray should be given in 33 to 35 fractions in a maximum 45 to 47 days. For
each day by which radiotherapy treatment is extended, effective dose is lost, and
the success rate declines rapidly [9-11].

As greater insight into the current problems in Indonesia’s cancer-care system might
support the search for solutions, this study aims to explore reasons for the extended
overall radiotherapy treatment time (OTT). Also the actual length of the OTT and
the diagnose-to-treatment interval (DTI) are evaluated and factors that influenced
these will be identified. In particularly, the association with type of insurance was
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investigated, since there is a wide variation in patient’s financial resources and
these might have a great impact on DTl and OTT.

Methods

Patient population

An official letter with confirmation of exemption of review was obtained from the
medical ethical board of Dr. Sardjito Hospital, Universitas Gadjah Mada, Yogyakarta.
All patients treated with curative intent radiotherapy for NPCin the period from July
2011 until October 2012 in Dr. Sardjito Hospital were included in this study. Sixty-
eight patients were analyzed for inclusion. One patient never started radiotherapy
and was excluded from all analysis. A total of 67 patients met the inclusion criteria.
Information on patient characteristics was obtained by the medical chart. All data
was analyzed anonymously. In table 1, patient characteristics and stage of disease
are shown. Staging was performed by CT-scan of the head and neck, ultrasound of
the abdomen, x-ray of the thorax and a bone scan. The median age was 47 years.
Stage at diagnosis was available for 60 patients, advanced stage was predominantly
seen. All patients were treated with 2D and/ or 3D external beam radiotherapy in
fractions of 2 Gray to a total dose 60-72 Gray.

Table 1 | Patient and tumor characteristics

Category Subcategory N=67

Sex Male 47 70%
Female 20 30%

Median age 47 IQR 40-60

Insurance type Jamkesmas insurance (poor) 15 22%
Askes insurance (civil servants) 14 21%
Self finance 38 57%

AJCC-stage | 1 1%
Ila 1 1%
Ilb 4 6%
I 22 33%
IVa 11 16%
IVb 21 31%
Missing 7 10%

IQR= inter quartile range
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Data collection

The diagnosis-to-treatment interval (DTI) was calculated from the date a positive
biopsy was obtained to the date radiotherapy was initiated. The overall treatment
time (OTT) was calculated from time of radiotherapy initiation to the last day the
patients received radiotherapy. During radiotherapy treatment, a nurse monitored
daily the treatment of each patient and collected these data in a record form. This
contained information on age, insurance type, the start date of radiotherapy and
information on which days the patient did or did not get radiated. If the patient
missed a treatment day, the reason for the missing day was recorded.

Statistical analysis

The major statistical endpoint of this study was the total number of radiotherapy
days wherein all fractions of radiotherapy were administered. An assessment was
made on the number of missed days and why this delay occurred. A comparison
was made between patient and hospital related factors.

Secondary endpoint of this study was the length of the DTI. Both DTl and OTT were
evaluated for correlation to insurance type. The insurance system in Indonesia is
complex and differs per district. In general Yogyakarta has three types of insurances;
jamkesmas (insurance for poor people), askes (insurance for civil servants) and
patients with self-finance health care. Jamkesmas is a tax-funded health insurance,
providing free health servicesin community health centres (puskesmas) and 3rd class
(basic level) wards in government hospitals and some designated private hospitals.
Expenses of health care will be paid if the head of the area confirms that the patient
and the family have no resources and when the responsible doctor clarifies the
need for health care. These approvals are time consuming and can cause a delay
in diagnosis and treatment. Askes insurance is for civil servants, they contribute
two per cent of their salaries and the government matches the contribution and
covers almost all the diagnostic procedures and treatments [12]. Almost half of the
Indonesian health care expenses are private health expenditures. This includes out
of the pocket payment, private social insurance and other private insurance [13]. In
this study we refer to these patients with the term ‘self-finance’.
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To test for differences in distribution between the three insurance types the Kruskal
Wallis test was used. When a difference was found the Mann-Whitney U was used
to identify which group differed. For statistic analysis SPSS version 20 was used and
a p-value of less than p=0.05 was defined as significant.

Results

Patients

Sixty-eight patients were evaluated for inclusion in this study. One patient was
excluded because she never started radiotherapy because of a poor physical
condition, accordingly 67 patients were included. The median age was 47 years
(range 9-81, inter quartile range (IQR) 40-60).

Type of insurance was distributed as followed; 38 patients (57%) financed their
health care themselves, 15 patients (22%) had jamkesmas insurance and 14 patients
(21%) had askes insurance. Fifty-nine patients finished radiotherapy treatment.
Eight patients did not finish treatment; of them 4 patients refused further treatment
due to anxiety for side effects, 1 patient went to another hospital, 1 patient died
after 12 fractions of radiotherapy and 2 patients never returned to the hospital for
unknown reason.

One patient received 18 Gray from March to April 2011, but then stopped for
unknown reasons and started treatment again in September 2011 and received
another 70 Gray. In this case, for calculation of DTI the start date of the first
treatment was used. For OTT and analysis of the missed days the second course
was used.

Diagnosis-to-treatment interval

The precise date of biopsy proven diagnosis of NPC could not be retrieved in 3
patients. These patients were excluded for calculation of DTI. The median DTI was
106 days (IQR 53-66). Table 2 presents the median DTl and the start day of the
radiotherapy treatment. Table 3 presents the day on which the radiotherapy was
initiated.
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Table 2 | Diagnosis-to-treatment interval

DTl in days Median in days Mean in days

Total (n=64) 106 (IQR 38-176) 134 (95% ClI: 98- 170)
Jamkesmas insurance (poor) 192 (IQR 125-279) 214 (95% Cl: 143-284)
Askes insurance (civil servants) 122 (IQR 51-143) 107 (95% Cl: 72- 143)
Self finance 54 (IQR 24-136) 111 (95% Cl: 55- 167)

DTI= diagnosis-to-treatment interval

Table 3 | Day of initiation of the radiotherapy treatment

Start day (n=67) Number of patients (percentage)
Monday 26 (39%)

Tuesday 13 (19%)

Wednesday 15 (22%)

Thursday 12 (18%)

Friday 1(2%)

A difference in median and mean DTl was seen between the different types of
insurance (table 2, Fig. 1). Kruskal Wallis test showed a significant difference
between the three types of insurance (p=0.003). Mann-Whitney U test showed
that patient’s with jamkesmas insurance had a significant longer DTI than patients
who had askes insurance (p=0.016) and who financed their health care themselves
(p=0.001). Although a difference of 68 days between askes and self finance was
seen, no significant difference was found (p=0.325). One patient with private
insurance had an interval to radiotherapy of 922 days (*62 in Fig. 1). She went first
for alternative treatment with herbal medicine. Excluding this patient will make the
differences between the insurance types stronger, although for askes versus self
finance still no significance was achieved (p=0.243).
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Figure 1 | Distribution of diagnose-to-treatment interval and insurance type

Overall treatment time

For 59 patients the OTT was analysed. The median OTT was 57 days. In total 584
days were missed, with a mean of 10 days per patient. A difference in median
and mean OTT was seen between the different types of insurance, in favour of
the patients with self finance (table 4, and Fig. 2). Kruskal Wallis test showed no
significant difference (p=0.28). One patient with jamkesmas insurance (*37 in Fig. 2)
had an OTT of 144 days due to a poor physical condition. Excluding his patient did
not change the significance of OTT versus insurance type.
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Table 4 | Overall treatment time and missed days

Total 57 (IQR 53- 66) 61 (95% Cl: 57-65)
Jamkesmas insurance (poor) 59 (IQR 57- 66) 68 (95% Cl: 53-83)
Askes insurance (civil servants) 58 (IQR 51- 66) 58 (95% Cl: 52-64)
Self finance 56 (IQR 52- 64) 59 (95% Cl: 55-63)
Number of missed days per patient 8 (IQR 4- 13) 10 (95% Cl: 8-12)

Dose (in Gray) 66 (range 60-72) 67 (95% Cl: 66-68)

OTT= overall treatment time, IQR= inter quartile range, Cl= confidence interval
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Figure 2 | Distribution of overall treatment time and insurance type. The dark line in the
middle of the boxes is the median. The bottom and top of the boxes indicate the 25th and
the 75th percentile. The T-bars are the inner fences of all subjects and extend to a maximum
of 1.5 times the inter quartile range. * are outliers until 3 times the inter quartile range, °® are
outliers exceeding 3 times the quartile range
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Table 5 presents the reasons for the missed days of treatment per category. An
inoperative radiotherapy machine was the most frequent seen reason for missing
treatment days. On 31 days the treatment planning system (TPS) was inoperative or
there was a power black out. Forty-three patients (73%) missed one or more days
because of problems with the facilities; an inoperative radiotherapy machine, TPS
or a power black out.

The poor physical condition of the patient was the next most frequent reason
for treatment extension, 23 patients (39%) were delayed because of their clinical
condition. In all these cases the poor condition was related to therapy or treatment.
The third most frequent reason was calendar holidays, 39 patients (66%) were
delayed for this matter.

When 2-dimension radiotherapy is given the radiation field has to be adjusted
after 40 Gray to protect the spinal cord, 26 patients (44%) missed one or more days
because of these adjustments. Patient related causes for a prolonged treatment
were seen in 10,5%. Reasons were an extra day off after calendar holidays (n=7, 17
days), to take care of their family (n=2, 3 days), because of lack of financial resources
to pay for the treatment or transport to the hospital (n=4, 29 days) and 1 patient
had a motor accident (n=1, 6 days). Other reasons were miscommunications about
the moment when facilities were in progress again (n=2, 2 days), a shift from 2
dimensional radiation to 3 dimensional radiation (n=1, 1 day) or problems with the
chemotherapy (n=2, 7 days).

Table 5 | Reasons for missed treatment days

Reason for missed days (n=59) Number of Percentage of Number of Percentage number
missed days total missed days patients of patients

Radiation system was inoperative 212 36.3% 40 67.8%
TPS was inoperative 11 19% 9 153 %
Black out 20 34% 14 23.7%
Patient’s poor physical conditions 125 21.4% 23 39.0 %
Calendar holiday 83 14.2 % 39 66.1 %
Adjustment of radiation field 40 6.8 % 26 441 %
Patient related 55 9.4 % 13 220%
Other 10 1.7% 4 6.8 %

Unknown 28 4.8% 3 5.1%

TPS= treatment planning system
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Discussion

This is the first study showing that the DTl and the OTT for radiotherapy in Indonesia
are extended compared to international standards. This can be an explanation for
the poor treatment outcome of NPC in Yogyakarta. At present, the answer to locally
advanced NPC, which is one of the most common cancers in Indonesia, is concurrent
chemo-radiation. Chemotherapy can be administered in most well equipped
hospitals within Indonesia, whereas radiotherapy for most patients is limited.
In several centres radiotherapy can be administered according to international
standards, but the scarcity makes this only available for a very limited number of
patients. In 2008 there were 25 units (accelerator and cobalt) available in Indonesia
with a population of 229 million, whereas 6 were under commission, resulting in
0.13 units per million inhabitants [14]. This is in stark contrast with Europe, where
in high-resource countries 5.5 accelerators are available per million inhabitants, 3.5
in medium-resource countries, and 2 per million in low resource countries [15]. The
recommended number of treatment units per population differs widely; European
guidelines recommend on average 5.9 units per million inhabitants [16,17].

The vast lack of equipment, inadequate treatment procedures and preferential
treatments for patients with self finance insurance results in excessive waiting lists.
The very wealthy patients choose to receive their treatment in hospitals abroad,
resulting in an outflow of substantial health care dollars to adjacent countries such
as Malaysia, Singapore, and Australia [18]. Due to this loss in health care dollars, the
less fortunate individuals cannot receive this quality of treatment. Currently, the
Indonesian government offers a reimbursement for lower incomes, placing even
more pressure on waiting lists [12].

In this study the median DTl was 3 to 6 months (95% ClI for all patients). This is too
long when comparing to international standards, with quality indicators of DTI of
maximum 1 month [19]. Chen at al. showed in a systematic review that a delay in
starting radiotherapy for head and neck cancer was significantly associated with
higher recurrence rates and lower survival. They found an absolute increase in
the risk of local recurrence of 3,7 % per month delay [20]. The median intervals
presented in those studies were all less than 2 months. With the intervals presented
in our study and the high number of patients with already advanced disease at
diagnosis, the risk on recurrence and poor survival is expectantly even higher,
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since the higher possibility of disease progression to an even more advanced stage
[21,22]. In a sequel study we would like to reveal the disease progression during the
waiting time, since we expect that a number of patients might have progression to
a incurable stage.

The length of DTI was associated with type of insurance. Poor patients with
jamkesmas insurance had significantly longer delay to treatment, varying between
5 to 9 months (95% ClI). This might be caused by the management of healthcare
within jamkesmas insurance. After the positive biopsy for NPC, staging has to be
performed by CT-scan of the head and neck region, ultra sound of the abdomen,
bone scan and x-ray of the thorax. With jamkesmas insurance the government
and treating doctor have to give approval for every diagnostic investigation and
treatment. A solution to overcome this problem could be a diagnostic package
deal, including all needed studies when biopsy is proven positive for NPC. This will
shorten the DTI cause patients can be put on the waiting list for radiation earlier.

Another reason for the difference between the insurance types is that more
resourced patients get a priority treatment. There is a different waiting list for
radiotherapy for every type of insurance. Patients who can pay the treatment out
of the pocket can even start within 2 weeks. Adaptations in the management for the
poor will be beneficial in reducing the delay to complete diagnosis, but the absence
of sufficient radiation units will still be a problem.

The OTT was 57 days, 10-12 days longer than recommended. Optimally, a total
dose of 66 to 70 Gray should be given in 33 to 35 fractions and the best therapy
response is achieved when the total dose is administered in 45 to 47 days. Each
day of prolongation of the radiotherapy has a detrimental effect by a loss of the
effective dose. During prolonged intervals tumour cells repopulate and will therefore
influence the treatment success to a great extent [9,10,23]. Platek et al. presented in
patients treated with radiation for head and neck cancer, an 8-fold increase on loco-
regional progression if treatment time was prolonged to >57 days. Their results are
in accordance to literature which the detrimental effect of treatment interruption
on survival and local control vary between 1-5% per day [23].

The main reasons for the prolonged OTT were the radiotherapy facilities being
intermittently operational (48% of the days were missed due to inoperative
radiotherapy machines or treatment planning system, power black out and
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readjustment of radiation field). The hospital is already aware of the intermittently
operating radiotherapy facility and got a maintenance contract for the radiation
unit 4 months before start of this study. This contract is still going on. We see some
improvement when comparing to earlier data of an OTT of 62 days, although better
maintenance is still needed [6].

The next most frequent reason for an extended OTT was the patient’s physical
condition due to the disease and side effects of the treatment. A next study has to
investigate the actual physical problems, to find interventions to keep the patients
fitter during treatment. By our experience we know that the nutritional status of
some patients is poor and might worsen due to low intake by swallowing problems
due to side effects of the treatment. To decrease the number of missed days due
to patient’s condition, protocols to be more aggressive with earlier start of tube
feeding and/or anti-fungal treatment of oral mucositis might give improvement.

Other causes for the delay in OTT were poor efficiency regarding calendar holidays.
There were no schedule adaptations, like radiation in weekends or two times daily,
to compensate for these days. Besides, half of the patients started on a Wednesday
or later in the week. When 30-33 radiation days are needed, it is better to start on
Monday or Tuesday, since the OTT will extend with two extra days by including an
extra weekend in the schedule.

Patient-related delay accounted for only a small fraction of the delay, although still
22% of the patients missed days due to this reason (in total 55 days for 13 patients).
Remarkable is that the OTT of 57 days is 5 days shorter than in the previous study
conducted in Yogyakarta. This can be the result of the maintenance contract for the
radiotherapy facilities as noted before or of a reduction in patient related delay, due
to the committed attention of the monitoring nurse, who phoned the patient when
they did not show up for treatment. With more awareness of the patients on the
importance of a short OTT, the number of patient-related missed treatment days
can be reduced further.

Differences between the types of insurance were found for OTT, although not
significant (56, 58, 59 days, respectively self finance, askes and jamkesmas). This
implies that all patients suffer in the same amount from the factors contributing to
an extended OTT. There might be a significant difference when the study population
is larger, since there is a trend in benefit for the self finance group. The reason for
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this benefit could be that these wealthier patients might have more counselling
during treatment, accordingly physical deterioration will be noticed earlier and
they have sufficient resources for supplemental nutrition and blood transfusions.
Patient related reasons, like no money for transport will also be less among the
richer patients.

With radiotherapy remaining the cornerstone of cancer treatment today, the results
found here confirm that patient with NPC cannot be treated effectively. Probably,
this also holds for the majority of other cancer patients, because most types of
cancers need radiotherapy [24]. At the moment of initiation of radiotherapy the
stage of disease might already be incurable. Full dose radiotherapy schedules for
these patients have to be prevented. Future projects have to analyse if the current
diagnostic system needs adjustments. Screening for distant metastasis should be
repeated after the long waiting time, just before start of radiotherapy, since patients
with distant metastasis are beyond cure and will be better served with adequate
palliation. By only treating patients with a fair chance for cure the waist of limited
resources can be prevented and shorten the waiting time.

The best way to address the current concerns in Indonesia should be to create
sufficient radiotherapy facilities with well-trained staff, and raise awareness
on the effect of an extended DTl and OTT. The growing economy in Indonesia
will expectantly in time, enable these solutions, although it will take at least a
decade to accomplish this, since also bunkers has to be build and doctors, nurses
and technical staff have to be trained. In the meantime small-scale and easy to
implement solutions are needed. Possible solutions could be more radiation hours
per treatment unit outside office hours, in weekends and on holidays, better
maintenance of the treatment units and planning system, including a power back
up system and more awareness and dedication of the doctor, patient and nurse to
complete the treatment in 47 days. We think that the problems found in this study
are not specific for the treatment of nasopharyngeal cancer in Yogyakarta, Indonesia
only. Also when treating other types of cancer which need radiation treatment or
in other regions with comparable health systems, the same problems might be
encountered. Therefore, these results can be helpful when facing the challenges
in improving the treatment of cancer in other low- and middle income countries.
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Abstract

Purpose

In Yogyakarta, nasopharyngeal carcinoma (NPC) shows a poor response to
radiotherapy treatment. Previous study showed a prolonged overall treatment time
(OTT), due to interruptions during treatment. This study explores the association
between clinical outcome and OTT. Secondary, the relation between clinical
outcome and disease stage, waiting time to radiation (WT) and chemotherapy
schedule was explored.

Methods

In this retrospective cohort, 142 patients who started curative intent radiotherapy
for NPC between March 2009 and May 2014, with or without chemotherapy, were
included. The median follow up time was 1.9 years. Data was collected on WT, OTT,
disease stage, and chemotherapy schedule. Time factors were log-transformed.
Clinical outcome was defined as therapy response, loco-regional control (LRC),
disease free survival (DFS) and overall survival (OS).

Results

The median WT was 117 days (range 12-581) and OTT was 58 days (43-142). OTT
and disease stage were not associated to any of the clinical outcome parameters.
The log- WT was associated to poor therapy outcome (HR 1.68; 95% ci: 1.09-
2.61), LRC (HR 1.66; 95% ci: 1.15-2.39), and DFS (HR 1.4; 95% ci: 1.09-1.81). In the
multivariable analysis, significant hazard risk for poor therapy response, LRC, DFS
and OS were seen for patients who didn’t received concurrent chemotherapy.

Conclusion

Not receiving concurrent chemotherapy showed the strongest risk for poor
outcome. Since the choice of chemotherapy is related to a variety of factors, like the
WT and patient’s physical condition when radiation can start, careful interpretation
is needed. Reason for not finding a relation between OTT and clinical outcome
might be the low number of patients who finished radiotherapy within 7 weeks, or
by a stronger detrimental effect of other factors.
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Introduction

Nasopharyngeal cancer (NPC) is the most common malignancy in the head and
neck region in Indonesia [1]. The incidence is estimated at 6:100 000, which is
probably an underestimation since many patients living in the rural areas might
stay undiagnosed [2]. In literature, 3-year overall survival for NPC are reported as 70
to 80%, or even higher. Studies in Indonesia showed a 3-year overall survival of only
30% [3, 4]. Most of the studies with the high survival rates are derived from clinics
with advanced and readily available treatment facilities. More than 85% of the NPC
patients are diagnosed in low- and middle-income countries, with less advanced
equipment and limited capacity [2, 5]. Therefore, actual NPC survival will be much
lower than reported in literature and more likely to be in the range of Yogyakarta.
This study aims to identify factors associated with poor clinical outcome.

The best treatment for advanced NPC is radiotherapy in combination with
chemotherapy, 60-70 Gray (Gy) to the nasopharynx and neck metastases and an
elective dose of 40-50 Gy to the uninvolved parts of the neck [3, 6]. For stage | (AJCC
6th edition), radiotherapy alone gives satisfactory results [7-9]. General consensus
for radiotherapy is that treatment should be given without interruptions. When
treatment is interrupted repopulation of tumour cells can occur, which is believed
to be a significant risk for treatment failure [10-13]. This phenomenon has been
proven in both xenograft animal models and clinical studies with cervical cancer,
bladder cancer and head and neck cancer [13-19]. One of the largest studies in
head and neck cancer concerning the effect of overall radiotherapy treatment
time (OTT) on clinical outcome is from the Danish group [20]. They proved the
benefit of 6 fractions a week above 5 fractions per week. Unfortunately, NPC was
excluded.

It is assumable that treatment interruption during radiotherapy in NPC will also
negatively affect clinical outcome, but multiple, large studies confirming this,
are lacking. Besides, controversial results are found [17, 21-27]. One of the most
recently published studies is from Li et al. [27]. They included 321 patients treated
with radiotherapy for NPC, but they couldn’t proof the negative effect of a long
OTT on local-regional control and distant metastases free survival [27]. Another way
to shorten OTT is by using accelerated radiation schemes. However, also in these
studies conflicting results are shown with regard to the impact on outcome [24, 25-
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26]. Pan et al. found improved loco-regional control (LRC) and overall survival (OS)
[25], but Lee et al. and Theo et al. only showed more side effects without improved
clinical outcome [24, 26].

Previous study in Yogyakarta showed a mean number of missed days of 10 per
patient. Meaning that to complete the full course of treatment, the OTT was
prolonged by two weeks, since radiotherapy is only given on weekdays [28]. In the
discussion was hypothesized that the interruptions during radiotherapy, and thus
the length of the OTT, could have influenced clinical outcome to a great extent.
Therefore, the aim of the current study is to explore the association between OTT
and clinical outcome in NPC. If these results show a significant disadvantage in
clinical outcome when the OTT is longer, a first step is made in finding solutions
for the problem of the poor prognosis of patients with NPC. Since, the OTT can be
shortened if effort is made [28]. It is likely that clinical outcome is also related to
disease stage, waiting time to start radiotherapy (WT), and the chemotherapeutic
schedule (neo-adjuvant and/or concurrent), therefore these factors were also
taken in analysis.

The preferred treatment of choice for NPC in this institute is concurrent chemo
radiotherapy. For many patients it was not exceptional that the waiting time for
radiotherapy exceeded 3 months. To prevent disease progression in this period,
neo-adjuvant chemotherapy was given. In some patients the physical condition
was deteriorated to such extend that another course of chemotherapy was not an
option anymore, so they received radiation without chemotherapy.

Method

Study design and eligibility

This retrospective study was conducted in Dr. Sardjito hospital, Gadjah Mada
University, in Yogyakarta, Indonesia. Ethical approval was obtained from this
institution’s review board. Data was obtained from the hospital’s medical records and
the online data-management system introduced in 2008 [29]. Patient information
was anonymized and de-identified before analysis. Patients were deemed eligible
when they started curative intent radiotherapy, with or without chemotherapy, for
histologically confirmed NPC (World Health Organization type 1, 2 or 3). There is
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an overlap of patients with the studies published in 2013 and 2014 [4, 28]. There
were no medical intervention in these or the current study, therefore no separate
analysis was performed.

Between March 2009 and May 2014, 193 patients started radiotherapy for NPC.
Fifty-one patients (26%) were excluded. Reasons for exclusion were; drop out during
radiotherapy (due to side effects (n=12), death (n=5), financial problems (n=4) or
unknown reason (n=8)), suspect distant metastasis (n=9), unreliable staging (n=7),
second primary (n=1), or a short (<3 months) post-treatment follow up period (n=5).
Subsequently, 142 patients were included for study outcome analysis. Staging at
diagnosis was performed by computed tomography (CT) scan of the head and neck,
ultrasound of the abdomen, X-ray of the thorax and a bone survey, and scored
according to the 6th edition of the American Joint Committee on Cancer (UICC/
AJCC).

Treatment

All patients were treated with external beam radiotherapy, 2 dimensional or 3
dimensional, in fractions of 2 Gy per day, 5 times a week (not in the weekends). The
protocol for NPC was 60 Gy for T1 disease and 66-70 Gy for T2-4 to the nasopharynx;
and 40-46 Gy for NO-1 and 50 Gy for N2-3 to the whole neck (including the
supraclavicular fossa). Persistent nodes were radiated up to 66-70 Gy. The overall
treatment time (OTT), starting from the first day of radiotherapy until the last day of
radiotherapy, could be finished within 42-47 days. The waiting time to radiotherapy
(WT) is calculated from the day of diagnosis until start radiotherapy.

Different schedules for chemotherapy were used. The schedule depended on the
patient’s physical status, type of insurance, availability of the drugs and waiting
time for radiotherapy at that time. When the waiting time to radiotherapy was
long (in particular in case of poor patients), neo-adjuvant chemotherapy was given
to prevent progression. Concurrent chemotherapy was the preferred choice, but
physical deterioration made this schedule not possible for all patients. Neo-adjuvant
chemotherapy consisted of; cisplatin, carboplatin, fluorouracil, capecitabine,
docetaxel, or paclitaxel. Concurrent chemotherapy regimens consisted of weekly
cisplatin or carboplatin. Patients were categorized into 4 groups; concurrent,
concurrent and neo-adjuvant, neo-adjuvant or no neo-adjuvant or concurrent
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chemotherapy. In five cases, adjuvant chemotherapy was given. Adjuvant
chemotherapy consisted of carboplatin, paclitaxel and/or capecitabine. Adjuvant
chemotherapy was ignored for group categorization.

Clinical outcome

Clinical outcome was measured by 4 parameters, i.e.; therapy response, local-
regional control (LRC), disease free survival (DFS) and overall survival (OS).

Therapy response

Post-treatment protocol for treatment response was endoscopy, biopsy of the
primary local tumour site, CT-scan of the head and neck area, ultra-sound of the
abdomen, x-ray of the thorax and a bone survey. Unfortunately, not all patients
completed this protocol. Therapy response was set as complete response or
incomplete response. In case of uncertainty about therapy response, patients were
excluded for therapy response analysis. Complete response was defined as; 1) all
imaging studies, including biopsy showed no disease, and there was no recurrent
disease within 6 months or, 2) in case of clinical examination only (including
endoscopy), and there was no suspicion for disease, and no suspicion of recurrent
disease in the following 2 years. Incomplete response was defined as; 1) local or
regional disease confirmed by biopsy, or cytology within 6 months post-treatment
or, 2) a suspect CT scan for loco-regional residual disease and died within 1 year or,
3) distant metastases within 6 months after radiotherapy, confirmed by progression
during follow up. Exclusion criteria for therapy response analysis were 1) no
clinical follow up in the first 6 months or, 2) suspected incomplete response (never
confirmed by biopsy or progression during follow-up), but alive without complaints
for at least 2 years.

Local-regional control

LRC was defined as the time between the last day of radiotherapy till the date of
local and/or regional disease. In case of persistent disease, the date of event was
set at 3 days post-treatment. Patients were censored if they were alive without
local-regional disease. In case of uncertainty about the local-regional status they
were excluded for this analysis.
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Disease free survival

DFS was defined as the time between the last day of radiation till the date of recurrent
disease (local, regional or distant) or the date of death. In case of persistent disease,
the date of event was set at 3 days post-treatment. Patients who had no evidence of
disease at last follow-up were censored at the date of last contact.

Overall survival

OS was defined as the time between start date of radiotherapy till the date of
death. A different starting point was chosen, since the length of OTT time differed
considerably, which would affect OS. Patients who were alive at last follow up were
censored. Patients who died due to a second primary tumour were excluded from
this analysis.

Statistical analysis

The main interest was to relate OTT and WT to therapy response, LRC, DFS and OS.
These time-related predictors (OTT and waiting time) were skewed to the right,
and therefore transformed into (normal) log scale. Log-transformed OTT and WT
were analyzed in univariable logistic regression and Cox models. Shapes of the
relationships for the time to event outcomes were evaluated using martingale
residuals plots. In the multivariable models we included WT, OTT as well as
chemotherapy treatment schedule and tumor stage as possible confounders. For
the time to event outcomes an independence test based on log rank statistics was
used to find a cut-off, which separates best patients with good and poor prognosis.
The analyses were performed using SPSS software (version 22) and R software
(version 3.1.0). P-values < 0.05 were considered statistically significant.

Results

Patients & treatment description

From the 142 patients, 97 (68%) were male. The histological type of NPC was WHO
3 in 94% of the cases. At diagnosis, 84% had late stage disease. Chemotherapy
was administered in 90% of the patients (Table 1). For 6 (4%) patients there was
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ambiguity about the actual given chemotherapy. The median WT was 117 days
(range 12-581). The median dosage was 66 Gy (range 60-76). The median OTT
was 58 days (range 43-142). The median follow up time was 708 days (1.9 years)
(calculated from the start of radiotherapy).

Table 1 | Tumour stage at diagnosis & treatment

I 3(2.1) 0 0 0 0 0 0 1 2
lla 1(0.7) 0 0 0 1 0 0 0 0
I 16(13) 6 0 2 5 1 0 4 1
m 50(35) 19 0 6 23 0 0 1 1
IVa 20(14) 6 0 0 11 0 2 0 1
IVb 49(35) 9 1 6 29 0 1 2 1
Total (%) 142 (100) 40(28) 1(0.7) 14(10) 69(49) 1(0.7) 3(2.1) 8(5.6) 6(4)

AJCC= American joint Committee for Cancer 6™ edition; conc= concurrent chemotherapy;
neo= neo-adjuvant chemotherapy; adj= adjuvant chemotherapy

Association between OTT and outcome

Therapy response

Therapy response was available for 120 patients, 60 patients had a complete
response. Disease stage was not associated to response. Patients with a complete
response had an equal median OTT as patients with an incomplete response,
58 days (Table 2). The median WT was 101 versus 140 days for patients with a
complete or incomplete response, respectively (Kruskal-Wallis p<0.01) (Table 2).
Also in the univariable analyses, wherein time parameters were transformed into
a (normal) log scale, significant odds ratios for poor therapy outcome were found
for log WT, and not for log OTT (Table 3). A plot summary was made to visualize the
clinical interpretation of the increased risk when the WT is increased (Fig. 1). In the
multivariable analysis for therapy response, only chemotherapy schedule remained
significant (Table 4).
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Table 2 | OTT & WT and complete or incomplete therapy response

Days (range) Days Days Mann Whitney U
Median OTT 58 (43-142) 58 58 p=0.26
Median WT 117 (12-581) 101 140 p=0.01*

OTT= overall radiation treatment time; WT= waiting time to radiotherapy, *significant
outcome

Table 3 | Univariable logistic regression (therapy response), and Cox model (LRC, DFS and OS)

Log OTT 23 0.37 1.4 0.49 1.2 0.73 2.0 0.21
Log WT 1.7 0.02* 1.7 0.01* 1.4 0.01* 1.3 0.09

OR= od(ds ratio; HR= hazard ratio; LRC= loco-regional control; DFS= disease free survival; 0S=
overall survival; OTT= overall radiation treatment time; WT= waiting time to radiotherapy;
*significant outcome; 1= based on a cut-off point of 72 days

Table 4 | Multivariable analysis

LOG OTT 3.6 0.22 1.5* 0.39 1.4 0.52 2.0 0.27
LOG WT 1.0 0.98 1.1 0.87 1.0 0.92 0.9 0.67
CHEMOTHERAPY

CONCURRENT 1.0 1.0 1.0 1.0

CONC & NEO-ADJ 0.9 0.90 1.0 0.98 1.0 0.991 0.4 0.29
NEO-ADJUVANT 6.4 0.01* 4.4 0.03* 3.0 <0.01* 3.1 0.02*
NONE 6.1 0.03* 3.8 0.04* 2.5 0.07 24 0.19
TUMOR STAGE

IVB 1.0 1.0 1.0 1.0

IVA 0.9 0.90 1.0 0.99 1.0 0.99 0.7 0.34
{1l 1.0 0.98 1.0 0.90 0.9 0.68 0.5 0.02*
1B 1.8 0.39 13 0.64 1.0 0.89 0.6 0.23
1A 0.6 0.72 0.5 0.59 0.4 0.36 0.3 0.31

OR= odds ratio; HR= hazard ratio; LRC= loco-regional control; DFS= disease free survival; OS=
overall survival; OTT= overall radiation treatment time; WT= waiting time to radiotherapy;
*significant outcome; 1= based on a cut-off point of 72 days
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Figure 1 | Probability of incomplete response as function of the waiting time (WT).
Probability of 0 is a complete response and 1.0 an incomplete response. The WT is shown as
transformed back into a continuous scale. In the first 3 months, the increase of probability
of incomplete response is steeper than when the length of WT is longer. The probability on
incomplete response seems to reach a plateau level.

Local regional control

For LRC analysis, 81 patients were available, 43 events occurred. The 2-year LRC
was 48% (median 1.77 years) (Fig. 2a). Univariable Cox model showed a significant
HR for poor LRC when the log WT was increased. Based on the exploratory analysis
the association of log OTT and LRC was not linear. The optimal cut-off point was
selected for 72 days, however this was statistically not significant (log rank p-value
0.49) (table 3). A significant optimal cut-off point for the WT, which separates good
and poor LRC, was found at 130 days (Fig. 3a, log rank p<0.001). In the multivariable
Cox-model only chemotherapy remained significant (Table 4, Fig. 4a).
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Figure 2 | Survival plots. (a) local regional control, (b) disease free survival and (c) overall
survival. Above the x-axis is the number of patients at risk.
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Figure 3 | Survival plots, stratified for waiting time. (a) local-regional control and (b) disease
free survival stratified for a waiting time longer or shorter than 130 days (log rank for both
plots <0.001). Above the x-axis is the number of patients at risk.

Disease free survival

For DFS analysis, 124 patients were available, 86 events occurred. The 2-year DFS
was 32% (median 0.94 years) (Fig. 2b). Univariable Cox model showed a significant
HR for poor DFS when the log WT was increased. Log OTT was not significantly
associated to DFS (Table 3). A significant optimal cut-off point for the WT, which
separates good and poor DFS, was found at 130 days (Fig. 3b, log rank p<0.001).
In the multivariable Cox-model only chemotherapy schedule remained significant;
patients who only received neo-adjuvant chemotherapy had the poorest DFS (Table
4, Fig 4b).

Overall survival

For OS analysis 141 patients were available, 59 events occurred. The 2-year OS was
58% (median 2.4 years) (Fig. 2c). Univariable Cox model didn’t show association
between the probabilities of poor survival and log OTT or log WT (Table 3). In the
multivariable Cox-model chemotherapy schedule and disease stage remained
significant; patients who only received neo-adjuvant chemotherapy or who had
stage Il disease had the poorest OS (Table 4, Fig. 4c).
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Figure 4 | Survival plots, categorized per chemotherapy schedule. (a) local regional control,
(b) disease free survival and (c) overall survival.

Discussion

The current study showed no correlation between overall treatment time and
clinical outcome in patients with NPC. It was expected that a prolonged OTT was
related to unfavourable clinical outcome, based on several studies that confirmed
the benefit on tumour control and survival when radiotherapy for head and neck
cancer was given without interruptions [13, 16-20]. Nevertheless, studies confirming
this effects for NPC are limited [17, 21-23, 27]. Some studies focussed on the benefit
of accelerated schedules of NPC, but also these results are conflicting [24, 25]. The
current study analysed 142 patients with NPC only, all treated with curative intent
for primary NPC. Therefore it was expected to be of great value for estimating the
impact of an interrupted radiotherapy treatment in NPC. Besides, it could proof the
focus for improving the clinical outcome of NPC patients.

Clinical outcome was defined in 4 parameters i.e.; treatment response, LRC, DFS
and OS. This was based on experience from previous studies where we found
difficulties completing follow up data [4, 30]. For every analysis, some patients
had to be excluded due to uncertainty. Not only because of deviation in the follow
up protocol, but also due to difficulties in estimating disease status. For therapy
response, the combination of imaging studies and clinical follow up was used. LRC
was the preferable outcome parameter, because the given treatment was primarily
a loco-regional treatment. Unfortunately, only 81 (57%) patients could be analysed
for LRC, due to the lack of local-regional status data. DFS also includes patients
who died without information about their disease stage. It is assumable that these
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patients died because of recurrent disease, therefore DFS was also a valuable
outcome parameter. OS gave a good impression about the general prognosis for
these patients. Except for one, all patients could be analysed for OS.

Unexpectedly, our results did not show an increased risk for poor clinical outcome
when OTTwas prolonged. Although all odds and hazard ratios were >1, no significance
was reached. Based on these results it would be short-sighted to conclude that OTT
does not affect therapy outcome for NPC. Studies that showed the increased risk
on local failure in head and neck cancer when OTT was prolonged used a cut-off
point between 7-8 weeks [21]. Also these cut-off points (49 days or 56 days) did not
show significant increased risk (data not shown). This might be explained by the
low number of patients who finished treatment within the recommended 7 weeks
(n=16). An explanation for not finding increased risk ratios in the continuous scale
analysis might be that the effect of missing 2-4 weeks is not worse than missing 1-2
weeks. Another explanation could be that the OTT was overruled by other factors,
and that the sample size was too small. As also concluded by others, larger, multi-
institutional studies are needed to estimate the safe range OTT for NPC [27].

Another remarkable finding was that disease stage at diagnosis was not related to
clinical outcome. The long waiting time can be an explanation. The negative effect
of long WT is frequently described [31]. In the current study the median delay to
initiation of radiation treatment was 4 months. The probability of an incomplete
response, depending on waiting time, had the shape of a log-function (Fig. 1). This
means, in the first months it is of great importance to prevent delay, but at a certain
time, the probability of poor outcome reaches a maximum despite a longer WT.
Many patients received neo-adjuvant chemotherapy to overcome the waiting time.
Nevertheless, disease progression and deterioration of the physical condition in
this period is inevitable. The disease stage at diagnosis might not be representative
for the actual stage that is treated. Some patients might have developed distant
metastasis, which affects prognosis tremendously. In a currently on-going study we
are evaluating the disease progression during the WT. Patients with a WT exceeding
3 months will be re-staged. Besides better insight in the actual disease stage,
patients who develop stage IVc can be prevented from treatment that is deemed
unsuccessful and has a high morbidity. Unnecessary use of the treatment units can
be prevented, which will decrease WT for other patients. In that on-going study, also
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the physical deterioration during the WT will be analysed. A poor physical condition
is frequently related to poor treatment outcome [18, 19].

Another shortcoming in disease stage are the methods used for confirming
disseminated disease. Ultra sound, x-ray of the thorax and bone survey (x-ray of the
bones) have low sensitivity for bone and lung metastasis. PET-scan was not available
and bone scintygraphy is only used (and covered by insurance) in case of suspected
bone lesions on the bone survey. Therefore, the presence of distant metastases
might have been underestimated.

The group of patients that didn’t receive concurrent chemotherapy had significant
worse clinical outcome. This factor remained significant for all outcome parameters
in multivariable analysis. Also here careful interpretation is needed. Several other
studies found the beneficial effect of concurrent chemo-radiotherapy above neo-
adjuvant chemotherapy [32, 33]. Nevertheless, our results are probably biased by
the choice of treatment. In general, patients who received concurrent chemotherapy
are either ‘poor’ patients in a good condition after neo-adjuvant chemotherapy to
overcome the waiting time, or ‘rich’ patients with a short waiting time who can
start concurrent treatment immediately. The deterioration of the physical condition
by neo-adjuvant treatment made concurrent chemotherapy too toxic for many
patients.

While waiting for expanding the radiation facilities, other treatment modalities are
needed to overcome the waiting time. These modalities should prevent progression,
without deterioration of the patient’s condition and remain the possibility of
concurrent chemo-radiotherapy, since concurrent chemo-radiotherapy treatment
modality has been shown repeatedly as the most effective for advanced NPC [32].

The 2-year overall survival was 58%. When interpreting these statistics please
note that patients who did not finish radiotherapy treatment were excluded from
analysis, and therefore better than the rate reported in the introduction [4]. During
the waiting time and during treatment patients died or dropped out, which would
have had affected the overall survival negatively. The reason for excluding these
patients in the current study was the different study aim.

In conclusion, although OTT and the WT are probably of influence on clinical
outcome, this study showed the strongest effect for chemotherapy schedule. Every
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patient with advanced stage disease should get concurrent chemo-radiotherapy
[33]. Only by reducing the waiting time, this can be accomplished. Therefore,
radiation facilities should be expanded. However this is a time consuming process,
and will not help to improve the life of cancer patients at short notice. While waiting
for more units, more effectively use of the already available machines can be a step
forward, like longer operational hours and better maintenance to prevent technical
problems. Also, alternative (new) treatment modalities to overcome the waiting
time, which prevent progression and avoid physical deterioration, might be helpful
to remain the possibility to give concurrent chemotherapy.

Recently, problems have only increased. In the study period, the median waiting
time for radiotherapy was 4 months. Due a change in the insurance system since
January 2014, aiming to provide national health care insurance for all inhabitants
of Indonesia, nowadays the waiting time for radiotherapy exceeds 1,5 year. Eighty-
five per cent of the NPC patients are diagnosed in low-income countries, therefore
Indonesia is not the only country who is struggling [1,5]. This is confirmed in a
recently published article that showed the shortfall of radiotherapy capacity by
country [34].
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General discussion and future prospects



Chapter 10

Total patient delay

This thesis focused on Total Patient Delay of patients diagnosed with nasopharyngeal
carcinoma (NPC) in Yogyakarta, Indonesia. It is preferable for head and neck cancer
to be treated within the first month after diagnosis [1-3]. Delay in cancer diagnosis
and treatment may have a negative influence on treatment outcomes [4-8]. The
delay to diagnosis and treatment has been a topic of concern and research for
many years [9-12]. One of the most common models used to investigate delay is
‘The General Model of Total Patient Delay’ describes the process from the onset
of symptoms until treatment starts [11]. Within this model different types of delay
are described, namely: appraisal delay, illness delay, behavior delay, scheduling
delay and treatment delay [11]. However, the three main intervals of potential
delay are: the interval between the onset of the symptoms until the first visit to a
doctor (patient delay), the first visit until diagnosis (doctor’s delay), and the interval
between diagnosis and starting the treatment (system delay) [13,14].

At the start of the project, we mainly focused on Total Patient Delay as a linear
process, however, as the project progressed, we determined that the total delay of
patients diagnosed with NPC in Yogyakarta is actually affected by multiple parallel
processes at the same time. Therefore, we used a swim lane model (cross functional
diagram) to show not only the sequence of events, but also how different events
may cause additional delay in different components of the total process (figure
1). In order to visualize the process, we assigned patient delay, doctor’s delay and
system delay to different lanes. Each lane has its own processes and outcomes
which may result in delay within that lane or potentially even in a step back into the
previous lane. For example; when a doctor does not recognize the symptoms this
may cause an additional delay within the doctor’s lane, however it is also possible
that the patient goes home and waits for a longer period of time before seeking
medical help again. In this way the progress of referral is moving back and it’s up
to the patient again to take the next step. Also, when a patient seeks medical help
at an earlier stage this does not guarantee that he or she will finish treatment in
time, since the patient still relies on the doctor’s delay and system delay. Another
example is when a patient waits too long before seeking medical help, then the
speed of the processes following this initial step become less important because
the patient will be diagnosed with high stage disease and no curative treatment is
possible anymore. Contrary to previous models, we believe that system delay does
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not stop after initiating treatment. We also see prolonged treatment time for most
patients, a delay which may also influence treatment outcomes [15].
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Figure 1 | Cross functional diagram of total patient delay. Three different lanes can be
distinguished. Patient, Doctor and System. In the first lane the patient plays the most
important role. He/she can seek medical help or wait, depending on health behavior e.g.
example the usage of traditional complementary and alternative medicine. In the second 10
lane the knowledge of the doctors is of great importance. Without the adequate knowledge
the doctor will not be able refer a patient with symptoms suspected for NPCin time. And the

last lane is the lane where the functioning of the system including availability of resources
and functioning of equipment influences the total patient delay.
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By using the terms patient delay, doctor’s delay and system delay the purpose is to
try to identify who can influence this delay and not to judge or criticize the parties
within this delay. However, it should be clear what is meant with each interval, since
this varies a lot among different studies [16,17].

Patient delay

In chapters 3 and 4 we discuss patient delay. Our first aim was to gain more insight
into patients’ motivation for their delay in seeking medical help. This first step
towards diagnosis depends on patient health behavior and the capability of patients
to recognize the first symptoms as something severe enough to be checked by a
doctor. Patient behavior is influenced by their environment, social-economic status,
health literacy, but also culture and religion (Chapter 3). In the Indonesian culture a
patient considers himself or herself healthy as long as the symptoms do not hinder
their daily activities. This health behavior often results in patients waiting longer
before visiting their doctor [18]. Once they do visit a doctor the hierarchical respect
for the medical doctors often results in a one-way form of communication, leaving
guestions from patients unanswered and delays referral [19] (Chapter 3).

Unawareness of early symptoms is a reason for delayed presentation [20-22]. This
is in line with our findings, as patients did not recognize the first symptoms of NPC,
which mimica common cold and these symptoms did not hinder their daily activities.
Therefore, patients waited to seek medical help until symptoms became more
severe. Increase of awareness may be reached by health education. For example,
for breast cancer many health education programs are provided on the community
level and have proven to be effective [23-27]. However, a solid community-based
awareness program for NPC in high-incidence areas has not yet effectively been
established. Distributing folders and flyers at hospitals or clinics in combination
with a single education program by community nurses for the people living in the
village was unsuccessful for NPC, but was effective for breast and cervical cancer
[28]. Therefore, alternative solutions are essential.

We found that many patients diagnosed with NPC used traditional, complementary
and alternative medicine (TCAM) including visiting a herbalist, masseurs or a local
traditional healer before diagnosis. Patients who never used any form of TCAM were
diagnosed earlier (Chapter 4). This delay due to TCAM usage is also very common
for other tumor sites like breast cancer [29,30]. However, TCAM usage is ingrained
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in Indonesian culture. There is a strong belief that the healing process is based on
a fitness concept (cocok-cocokan), meaning that conventional medicine can help
to a certain extent, but that TCAM might even be more effective [31]. However,
safe usage of TCAM entails that one should be aware of the consequences of the
usage, especially in the treatment of cancer [32]. TCAM can contribute to health
care when it is provided in a safe and effective way [33]. However, it is worrying
that TCAM use may delay diagnosis and jeopardize successful treatment of NPC by
proven regimens.

Doctor’s delay

Once a patient decides to seek medical help the role of the doctor becomes more
apparent in the referral process [34-36]. Doctor’s delay is often associated with a
more advanced stage of disease diagnosis.

In chapters 5, 6 and 7 we explored the knowledge of doctors working in the primary
health care centers, set-up an NPC awareness program and were able to evaluate
the effect of this awareness program on the short and long term. The time between
visiting the doctor and the diagnosis plays an important role in other head and neck
cancer treatment outcomes [37]. Improving early referral depends on access to
and the knowledge of (para-) medics. In Chapter 5 we showed that the knowledge
of the doctors working in the primary health care centers is limited. Most doctors
were interested in receiving additional education. In line with our study, Prasad et
al confirmed that a doctor’s delay can take up to six months for one third of the NPC
patients in Malaysia. The main reason for this delay was the lack of knowledge of the
doctors [38]. The review of Amgad et al. extents these observations, showing that
there is inadequate medical knowledge in oncology, especially amongst doctors in
developing countries [39].

To improve the knowledge on NPC of (para-)medical staff we set-up an NPC
awareness program consisting of a symposium and a train-the-trainer program.
While preparing for this NPC awareness program we observed the role of paramedics
working at the same primary health care centers. The assumption that patients with
NPC-like complaints were seen and referred by their doctor was incorrect. The role
of the paramedics was larger than expected and reason for us to involve them in
the NPC awareness program. Doctors working in the primary health care centers
have many responsibilities and limited time to see all of their patients. As a result,
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the primary health care centers often have no GP on site. Both the nurses and the
midwives then take over their role as medical doctors without having the correct
educational degree or knowledge to do so [40-42].

The NPC awareness program was set up in such a way that is was easy to implement
in different cities. Thanks to a train-the-trainer program, numerous health care
workers could be trained with limited resources. The education program was
purposely organized in the neighborhoods of big academic hospitals. This made it
possible to measure the effect of the NPC awareness program in two ways. Firstly,
we were able to measure the knowledge of the participants after one and a half
years after receiving a training. We found that after one and a half years, participants
had still retained their knowledge. Nevertheless, it became clear that it is still
necessary to continue with the program since the turnover of people working in the
primary health care centers is high and the new (para-)medical staff need additional
training. Secondly, it was possible to observe whether newly diagnosed patients at
the Ear, Nose and Throat department of the Dr. Sardjito hospital had been down
staged, since all patients were registered in our database. Unfortunately, there
were no cases of down staging. The lack of down staging may be due to limited
coverage of the training or too quick turn over of the health staff. It may also be that
even though the knowledge improved, still insufficient experience existed in daily
practice to recognize and refer patients timely. Moreover, as discussed above, down
staging does not only depend on the knowledge of the (para-)medical staff, but also
on patient behavior or changes in the referral system which cause a possible delay
in diagnosis.

System delay

The poor treatment outcomes as shown in chapter 2 required further insight. Earlier
studies have shown associations between longer period between diagnosis and
start treatment modality (surgery, radiotherapy or chemoradiation) and prognosis
in head and neck cancer [43]. In our study all patients were waiting for radiotherapy
and received chemotherapy to bridge the waiting time. Between 2008 and 2011,
the average diagnosis to start of treatment interval (DTI) was four months for people
who were diagnosed with NPC and who were eligible for the health insurance for
people with low income (Jamkesmas) (chapter 2). We evaluated the DTI of patients
who actually started radiotherapy. Out of 188 newly diagnosed patients only 78,
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who started curative treatment within the study period, were eligible for inclusion.
To our best knowledge the other fifty-nine per cent (n=110) did not receive curative
treatment at all. Almost half of the excluded patients did not receive treatment due
to financial problems, other reasons were that patients were diagnosed with distant
metastasis, logistic reasons, or patients decided to start with traditional treatment.
Between 2011 and 2012 the mean DTl was still around 4 months however, the DTI
had increased to 7 months for patients with a Jamkesmas .

In chapter 2 we also discussed possible explanations for unsuccessful treatment
outcomes e.g. advanced stage of the tumor at diagnosis, the waiting time before
starting radiotherapy and the duration of the radiotherapy. In Chapter 8 we
confirmed that the time between referral and starting treatment is longer (up to 10-
12 days) than international standards [44]. In chapter 9 we investigated the actual
impact of the prolonged overall treatment time. When treatment is interrupted it
prolongs the treatment time, which can have a negative effect on the treatment
outcome [45-48] However, comparable to findings of Li et al [49], we did not find
an association between prolonged overall treatment time and worse survival in our
patient group. This is most likely due to the limited number of patients who started
treatment within one month or finished treatment, without interruptions during
treatment. Also, in our study, tumor stage did not affect the treatment outcome.
One possible explanation for this could be that most patients were diagnosed with
advanced stages of disease. Moreover, imaging was only done at diagnosis (not just
before treatment) and as a result, tumor progression in the lower stage patients
may have occurred during DTI.

We believe that the small number of radiotherapy units available and the increasing
demand for cancer treatment is of great influence on survival outcomes in Indonesia.
Although the number of radiotherapy units has increased over the years, this is still
only a fraction of the total units needed in Indonesia. Per radiotherapy unit 450
patients per year has been recommended as suitable machine throughput [50,51].
Based on the inventory of Datta et al and Atun et al. it was calculated that the
deficit of radiotherapy infrastructure and staffing in Indonesia in 2014 amounted to
380 radiotherapy units, 712 radiation oncologists, 375 medical physicists and 1111
radiation therapy technologists [51,52].
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The introduction of national health insurance (explained below) in 2014 was to
provide all patients with appropriate health care. However, we observed new
problems in the area of cancer care. Due to increased demand, a steep increase in
the DTI for all patients was inevitable and in August 2016 the DTl increased to 35
months. Obviously this is a theoretical waiting time since most patients will not wait
this long. They either die before treatment starts, go overseas, receive treatment in
other hospitals or decide to start with alternative treatment.

Indonesian health care system

During our study we were confronted with drastic changes in the Indonesian health
care system. Health care became affordable for all inhabitants and the Indonesian
governmentis striving for equity in health care. This had an impact on our studies and
likely caused that patients diagnosed with NPC experienced a prominent increase in
the waiting time for radiotherapy in Yogyakarta from early 2014 onwards.

The transformation, the Indonesian health care system was undergoing, included
the following: in 2012 an estimated 150 million of the approximately 246 million
inhabitants had some kind of insurance, fifty per cent of those with insurance were
proven to be poor and eligible for a Jamkesmas (Table 1) which was paid for by the
government. It gave them access to third class wards (basic level) in governmental
hospitals and some assigned private hospitals [53,54]. All other health care costs
were out-of- pocket payments.

Table 1 | Types of health insurance in Indonesia before January 2012

TYPE OF HEALTH INSURANCE PERSONS
Jamkesmas participants (health insurance for the poor) 76,400,000
Askes participants (civil servants) 17,274,520
Tni/polri (military and police) 2,200,000
Jamsostek participants (workers’ social security) 5,600,000
Jamkesda (regional governments’ health insurance) 31,866,390
Corporate insurance (self-insured) 15,351,532
Commercial health insurance participants 2,856,539
Total 151,548,981

In January 2014 Indonesia introduced the Universal Health Care (UHC), the Badan
Penyelenggara Jaminan Sosial (BPJS). For a monthly fee of 2.2 USS people could join
a third-class plan. A second class plan became available for 3.6 USS a month and
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for 5.1 USS a month, citizens who signed up for BPJS could join the first class plan.
All three plans cover more expensive medical interventions like dialysis, open-heart
surgery and cancer therapy. However, the Indonesian government is still struggling
with financing this insurance system and is expecting a deficit of 0.5 billion USS
in 2016°. As of April 2016 the monthly fee for the first and second class plan had
to be adjusted. The monthly fee for the first class plan is now 6.8 USS and second
class monthly fee is now 4.4 USS. However, considering that those with the lowest
income will only sign up for health care when it becomes urgent and can only afford
the third class plan, it is questionable as to whether this fee increase for first and
second class will solve the problem.

The lack of balance between insurance fees and health expenses might be partially
due to the fact that Indonesians with sufficient income travel to Malaysia or
Singapore for medical care. With an estimated 1.2-11.5 billion USS spent overseas
on health care, Indonesians represent 70% of the foreign patients in Singapore and
Malaysia®,55. The shortage of eligible staff® in Indonesia is the main reason behind
this mass expenditure abroad. For example, in 2011 there were no oncologists
available in the Eastern Provinces of Indonesia [55].

Also, Indonesia is facing a so called double burden with regards to hospital bed
utilization. In 2011 there were 6.3 hospital beds per 10.000 inhabitants unequally
distributed over the different provinces. However, the utilization of the beds was
low with an occupation rate between 55 and 60 per cent in public and private
hospitals in 2010 [55]. This is far below the ideal ratio between 80 and 85 per cent
[56]. A possible explanation for this could be a poorly functioning health system,
epidemiological and demographic transitions, high percentage out-of-pocket-
payment discouraging hospital visits, and a hospital care financing system which
placed more importance on the number of beds than the occupation rate. Once
the occupation rate exceeds the ideal ratio this indicated poor hospital safety and
efficiency [56].

With the introduction of new health care insurance in 2014, the referral system also

changed. Previously, patients had the choice to visit primary, secondary or tertiary

a Jakarta post 14-04-2016
b allianceexperts.com/en/knowledge/countries/asia/the-indonesia-healthcare-market.itij.com/
feature/indonesian-challenge)
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healthcare. Now this system is more regulated. Patients should first visit primary
care and are referred by the doctor to a specialist in a secondary institute who can
refer them further to a tertiary institute, if necessary. Since the UHC has started
covering visits to the doctor at the PHCC, the number of visits has soared from 66.8
million to 100.62 million©.

However, the introduction of the UHC was criticized by many, because the number
of adequate healthcare providers appeared to be insufficient. In a pilot study in
Jakarta, in which the first 5 million people categorized as poor received health
insurance, it was concluded that this directly resulted in long queues. Newspapers
also reported that hospitals were overcrowded with not enough hospital beds,
waiting time for treatment increased and medication was becoming scarce® The
bed utilization in highly populated areas increased over 100 per cent, indicating
the need for additional beds as patients were administered although no official
beds were available [56]. These observations support the increased waiting time
we observed in our studies and personal observations of the treatment scheduling
books in the Sardjito hospital during the study period.

Conclusion

The number of new cancer cases is still increasing worldwide, but the number of
cancer deaths is increasing predominantly in low and middle income countries [57-
59]. The gap in survival rates between high income countries and low and middle
income countries is growing. Access to health care in low and middle income
countries is often limited due to the scarcity of resources and an unequal distribution
of these resources [60-62]. The majority of patients with NPC are diagnosed in low
and middle income countries [63,64], where resources are limited. In Indonesia the
estimate incidence is 6.2 resulting in 15,000 new patients per year [65]. However,
we do believe that this is an underestimation caused by a non-existent nationwide
registration system.

Due to larger number of cancer patients and the limited resources at the dr. Sardjito
hospital, patients diagnosed with NPC, irrespective of patient or doctor’s delay,
may face a system delay of up to three years. The chances of actually receiving

¢ ‘uk.reuters.com/article/uk-indonesia-health-id. 19-05-2013 accessed 25-09-2016) and Het Parool
20-04-2013
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adequate treatment are limited due to tumor progression while bridging the
waiting time. During this waiting time patient receive chemotherapy. The length of
the waiting time in combination with this chemotherapy caused deterioration of
the physical condition of the patient, making concurrent chemotherapy too toxic
for many patients. One can question whether it is justifiable and ethical to diagnose
people when treatment options are very limited available. On the other hand, one
may argue that there is the right to know even if this considers serious disease
with limited chance for cure. Importantly, if patients would not be diagnosed, the
magnitude of the actual problem, including the high demand for radiotherapy,
resulting in long queues due to too limited resources, will not be exposed. Exposure
may be necessary to achieve awareness of these problems in the health care system
and taking the right governmental decisions to improve the situation for cancer
patients.

For NPC, access to treatment facilities and survival rates are strongly correlated
[64]. Cancer care in low and middle income countries needs to be vastly improved
[52,58,66-71], with radiotherapy as the cornerstone of treatment. If NPC is
diagnosed at an early stage and radiotherapy treatment is available, 5 years overall
survival rates over 80 per cent [72-74] . Itis clear that there is an enormous shortage
of oncologists and treatment facilities in Indonesia and other low/moderate
income countiries [51]. Short term simple adjustments in the current system or
novel treatment modalities are needed in combination with better trained staff in
the primary health care centers, raising public awareness, and introducing cancer

prevention programs.

In this thesis we investigated different types of delay and possible solutions. With
the implementation of the NPC awareness program we aimed at down staging NPC
by creating more awareness among doctors. Though the awareness program was
successful inimproving knowledge, we did not observe a difference in tumor stage at
diagnosis and the treatment outcomes have not improved. We did observe several
other factors at the level of the patient and the system that influenced treatment
delay. This emphasizes the importance of a multi-level approach to improve cancer
care and minimize total patient delay (Figure 1).

As described in this discussion and in the various chapters, there are several
criticisms to make about the studies in this thesis, and we were confronted with
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many challenges and also changes in the health care system, which may have
influenced our findings. However, supported by multiple measurements within
our own studies and by other studies in literature, we do not think that in ideal
situations we would have reached different conclusions. For example, we repeatedly
over time showed the impact on knowledge of the NPC education program
(chapters 6 and 7); the impact of health behavior and usage of TCAM on delay was
shown by others as well [22,29,30,75-79]; and the system delay was also seen in
other studies [44,48,80,81]. The strength of this research conducted in Yogyakarta,
Indonesia is that we were able to collect our data prospectively. This gave us the
possibility to compile a complete database with relatively little lacking patient
information. Up until now, treatment results published in our studies and in those
of our peers have only described the treatment outcomes of patients who actually
received treatment. However, this is only a fraction of the total number of patients
diagnosed with NPC. We are now able to obtain the real waiting time and establish
what happens to patients diagnosed with NPC in Yogyakarta, Indonesia, since only
a limited number of patients actually receive treatment. An ongoing observational
study conducted in Yogyakarta will clarify what process patients follow once they
are diagnosed with NPC.

Future prospects

Our current clinical research conducted in a single center in Indonesia, Yogyakarta,
was only possible thanks to a devoted team of data managers and assistants. In
Indonesia, there is no nationwide cancer registry, incidences are estimated and
survival rates are based on these estimated incidences [64]. We assume that the
real incidence is much higher, since not everyone with NPC symptoms are diagnosed
and those who are diagnosed, are not always in a registered database. The existing
registration system for radiotherapy at the Dr. Sardjito hospital is not digital. This
makes it difficult to determine which patient started treatment and which patient
dropped out. For future treatment efficiency, effort should be put into digitalizing
this system so that drop-outs can directly be replaced by other patients.

Major investments by the Indonesian government are needed to improve access to
cancer care. This access not only entails sufficient available treatment facilities but
also well trained doctors, affordable treatment and community awareness.
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On a community-based level, effort should be put into cancer prevention by
highlighting positive lifestyle changes (e.g. avoiding smoking and the consumption
of preserved/ salted food). In Indonesia, smoking among males increased from 54.8
per cent to 75.9 percent between 2001 and 2015, while this prevalence decreased
in other ASEANs (Association of Southeast Asian Nations). In ASEANs, tobacco
smoking is attributable to 27 to 47.8 per cent of cancer in males, in Indonesia this
is 44.4 per cent [82,83]. Lifestyle changes have been shown to decrease incidence
of NPC. For example,in Hong Kong, the incidence rate declined between 1983 and
2008, which was related to the gradual reduction of environmental and other non-
viral risk factors [84,85]. Also in Taiwan a decrease in NPC was registered between
1981 and 2000, attributable to changes in lifestyle [86].

Community-based cancer prevention programs do exist for example in Malaysia,
however they are not very successful®®. Setting up a successful cancer prevention
program for NPC should be done in close collaboration with the public health
‘kader’. A ‘kader’ is a man or woman chosen by the community who can be seen
as a layperson between the community and the primary health care centers. The
principle behind the ‘kader’ is to improve the efficiency of limited health care
services and use them optimally, while simultaneously taking the local culture into
account. Printing simple infographics which can be handed out by the ‘kader’ could
be a simple first step towards raising more awareness for NPC and other health

issues.

The NPC awareness program has improved the knowledge of (para-) medics working
in the primary health care centers. In combination with a train-the-trainer program,
it was possible to train many (para-)medics with limited resources. Even though we
showed that knowledge of NPC remained higher compared to baseline, without
refreshment courses part of the knowledge will be lost after a few years. However
additional training courses alone will not be enough. The burden on the health care
system has increased and doctors have even less time than ever before. There is a
need for more well-trained doctors in the primary health care centers. Therefore,
it is hopeful that the implementation of the NPC awareness program was noticed
by our peers in Malaysia and in the future similar programs will be held in Malaysia
as well.
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Within the curriculum of medical students there is no specific NPC training. All
medical students follow a general oncology course. Training medical students on
NPC could already be beneficial, as all new medical doctors are obliged to work as
a doctor in a primary health care center for a certain period of time. In 2013 during
their internship at the Ear Nose and Throat department at the dr. Sardjito hospital
in Yogyakarta, medical students were required to participate in additional training
on NPC. The effect of this additional training was measured (two weeks after the
training) and an increased knowledge was observed. No comparison was made
between additional training and student who never received additional training on
NPC. Nevertheless, in 2014 an additional training regarding NPC was introduced for
all medical students at the Gadjah Mada University in Yogyakarta.

Treatment delay needs the biggest investment. The lack of radiotherapy facilities
is immense and with current waiting times close to three years, it will take time
to solve this problem. Meanwhile, small adjustments to the current system can
make a difference. Since it is clear that there is a shortage of equipment, equipment
should be used as efficiently as possible by running it 24 hours a day and ensuring
a maintenance schedule.

In addition, novel treatment modalities can play a role in the waiting time. One
example is Photodynamic therapy (PDT). PDT is a treatment based on a light
sensitive drug, which is intravenously administered and causes cell destruction
when illuminated by a laser with 652nm wavelength. This procedure is fairly simple,
since it is a one hit treatment and in the case of NPC it can be performed under
local anesthesia. The light sensitive drug Temoporfin (Foscan®), has a penetration
depth of 1 centimeter. In a phase | and a phase Il study, conducted in Yogyakarta,
43 patients (22 phase | and; 21 phase Il) with recurrent and persistent NPC limited
to the nasopharynx were included [87,88]. The phase | study showed that therapy
was relatively simple to perform and tolerable under local anesthesia. The phase
Il study showed that PDT was an effective treatment for local failures of NPC with
a 2-years overall survival rate of 65 per cent. The effectiveness of PDT for these
local failures suggests that PDT maybe also be used in a more neo-adjuvant setting.
Currently patients receive chemotherapy to overcome the waiting time, however
this chemotherapy often causes physical deterioration, which complicates the
actual treatment or can even cause death. Future research should investigate the
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possibility of using PDT in a more neo-adjuvant setting or pre-radiotherapy setting,
since PDT is more bearable than chemotherapy.

Better communication between doctors, specialists and patients can be another key
toimproving system delay. Currently, limited resources force patients to return home
untreated and come back the next day. Indonesia has a very good and extensive
mobile network. Almost everyone owns a mobile phone with internet access. This
information can be used to develop mobile applications informing patients when
there is a place available or when treatment starts.

This thesis showed the complexity of the referral system to diagnosis and treatment
of NPC in Yogyakarta, Indonesia. Only when intervening on all levels in the cross
functional model (Figure 1) successes can be accomplished, since all the different
lanes in the model have different key persons who can influence the process within
theirlane. The problems described in this thesis are not specific for NPC or Indonesia.
In fact, the used methods to identify the biggest drawback in the referral system and
the suggested interventions can be used as a blue print for other tumor sites, but
also in other low and middle income countries, who facing comparable problems.
Some of the suggested interventions are costly and time-consuming and depending
on governmental involvement (e.g. expansion of radiotherapy facilities). However,
this should not be a discouragement to continue with other interventions, as other
interventions can be small, inexpensive and easy to implement; e.g. community
based interventions focusing on cancer preventions and the continuation of the
NPC awareness program.
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Nasopharyngeal Carcinoma (NPC) is a rare malignancy in most parts of the world,
with an incidence rate of less than 1 per 100 000 person-years. However, in
Indonesia the estimated incidence rate is 6.2 per 100 000 person-years, resulting in
over 15 000 new cases of NPC per year. Most patients in Indonesia are diagnosed
with an advanced stage of disease. Standard treatment for NPC is radiotherapy,
with or without the combination of chemotherapy, depending on tumor stage.
Radiotherapy consists of a total dose of 66 to 70 Gray, delivered in 33 to 35 fractions.
Preferably treatment should start one month after diagnosis, and radiotherapy
schedule should be without unnecessary interruptions. International literature
reports 5-year survival rates reaching 70 to 80 per cent. However, the survival rates
observed in our studies, performed in Indonesia, are much lower and a 2-year
survival rate around 50 per cent was found.

The overall aim of this thesis was to identify reasons for delayed diagnosis and poor
treatment outcome, in Indonesia. We differentiated three types of delay during
the time between the onset of symptoms and the end of the treatment, namely;
patient delay, doctor’s delay and system delay. Each type of delay has its own key
influencing factors that effect a timely diagnosis. In the first section, relating to
patient delay, the patient’s behavior was evaluated. In the second section, regarding
doctor’s delay, we evaluated the knowledge of doctors and paramedics working in
the primary health care centers. An education program was introduced and the
effect of the training, on the short and long term, was measured. The third section
focuses on system delay including the referral system, the waiting time to treatment
(radiotherapy), and evidence for prolonged treatment times.

However, first in chapter 2 the current situation of treatment delay and clinical
outcome after treatment is discussed. All patient data described refers to patients
treated at the dr. Sardjito Hospital in Yogyakart Indonesia.

The study descibired in Chapter 2 was performed between September 2008 and
January 2011 at the dr. Sardjito Hospital with NPC. The study aimed to evaluate the
clinical outcome after treatment for NPC. All newly diagnosed patients were deemed
elegible for inclusion (n=188). Seventy-eight patients could actually be included in
the study. The main reason for exclusion was the patient’s insufficiency for funding
for the treatmentcosts. The median waiting time to start radiotherapy exceeded 4
months. The median treatment duration was more than 62 days, which should be
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45 days in most favorable circumstances. Directly after treatment 29 per cent of the
patients showed complete remission. An equal number of patients had died before
the treatmentresponse could be assessed. Patients showed a median overall survival
of 21 months from the moment of diagnosis. Possible explanations for these poor
treatment outcome were the advanced stage at diagnosis, long waiting time for
radiotherapy and the prolonged treatment time due to interruptions. Interesting to
mention is that at inclusion, more than 50% of the patients were excluded for this
study, since they never started treatment.

Patient delay

Chapter 3 focuses on NPC patients’ healthcare-seeking behavior. In-depth interviews
with newly diagnosed patients showed that patients have limited knowledge
regarding NPC. The average delay was 6 months before seeking medical help. Other
barriers for these patients were the complexity of the referral system and the fact
that non-direct medical costs, i.e. transportation, were not covered by the health
insurance. However, the new health insurance introduced in 2014 did motivate
these patients to seek medical help. We found that patients were strongly bound
to their Javanese culture and therefore we believe that any community-based
intervention should take these cultural aspects into account in order to succeed.

The usage of traditional, complementary and alternative medicine (TCAM) is an
important aspect ingrained in the Indonesian culture and may a play role in patient’s
behavior. To get more insight in the actual TCAM usage and its role in causing delay
in seeking conventional medical help, we set up the study discussed in chapter 4.
We used questionnaires for newly diagnosed NPC patients. These questionnaires
were designed based on a desk-study. In total, 142 NPC patients were included in
the study. All visited the Ear, Nose and Throat (ENT) department between November
2013 and January 2015. Over 82 per cent of the patients used traditional products
or procedures in the period before diagnosis. Patients who had not used any form
of traditional products or visited tradionional healers were diagnosed significantly
earlier. The mean delay for those who never used TCAM was 24 weeks versus 41
weeks for those who used TCAM (p=0.03). Most of the patients did not disclose this
TCAM usage to their doctors as either they felt their doctors may take a disparaging
view of its use or due to the fact they were not aware they should disclose this to
their doctor.
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Doctor’s delay

Another key factorinthe referral processis the medical doctor workingin the primary
health care center. This doctor is the first who has to recognize the symptoms of
NPC and refer the patient to the right next doctor for further evaluation. This should
be the ENT department of a hospital. Knowledge about the disease is essential in
these. Chapter 5 describes the knowledge of doctors working in the primary health
care centres. In total 106 doctors from three different districts in the province
Yogyakarta participated by completing a questionnaire. This study revealed that the
knowledge about NPC of doctors working in the primary health care centers was
limited. Furthermore, they were interested in additional education. The next step
was to evaluate what would be the most effective training method to ensure that in
the near future patients with NPC-like symptoms can be referred properly and with
an earlier stage of disease.

Chapter 6 describes the different training methods that were evaluated among
primary health care centers in Jakarta. We compared training at the primary health
care centers for a small number of persons with a bigger symposium where over
100 persons participated. The training at the primary health care centers consisted
of a lecture focusing on several aspects of NPC, especially on early symptoms and
best referral strategy. The symposium consisted of a lecture and additional training
on physical examination of the head and neck. All participants completed the same
guestionnaire as used before in chapter 5 before and directly after the training.
Participants attended a training at their primary health care center showed more
improvement of knowledge than those attending the symposium. However, by
organizing a bigger symposium more people could be reached at the same time. In
conclusion, both types of training had a positive effect of the knowledge of doctors
working in the primary health care centers. These results have encouraged us to
continue with an NPC awareness program.

This NPC awareness program was held several times in Jakarta, Yogyakarta and
Surabaya, and was designed such that many health care workers could be easily
reached (chapter 7). Doctors were invited to attend the NPC awareness symposium
and to complete a questionnaire before and at the end of the symposium. After the
symposium, they had the obligation to train their colleagues at the primary health
care center within one month. Not only the doctors were trained, also paramedics
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working in the primary health care centers were trained. Nurses and midwives play
a key role in primary health care, often taking over the doctor’s tasks. Therefore,
it was of great importance to train them as well. They were not included in the
symposiums but rather were trained at their primairy health care centre by the
doctors who had attanded the NPC symposium. All participants of this so-called
train the trainer program completed the same questionnaire before and afterwards.
A year and a half later, we returned to the same primary health care centers in the
province of Yogyakarta to measure the effect of the training. People/centers who
had joined the training had still a better knowledge compared to those who never
attended any form of training. However, knowledge levels were lower in comparison
to those directly after the training. We concluded that the NPC awareness program
is an effective tool to increase the knowledge of health care workers working in the
primary health care center. That being said, follow-up training on a regular basis
would be necessary to maintain a high knowledge level.

System delay

The last two chapters focus on the delay related to the health care system.
Suggestions for the poor clinical outcomes after treatment, discussed in chapter
2 are a long waiting time to treatment, and the poor treatment schedule due to
interruption of radiatherpy resulting in prolonged treatment time. In chapter 8 a
prospective study is presented wherein we looked in more detail at the possible
causes of the long waiting time and prolonged treatment time. In this study the
waiting time to treatment was set as the interval from the day of a biopsy proven
NPC until the start date of radiotherapy, and the overal treatment time from the
first till last day of radiotherapy. Sixty-eight patients were included in this study. The
median waiting time exceeded 3.5 months. The mean overall treatment time was
57 days, which is 10 to 12 days longer than treatment under ideal circumstances.
Reasons for prolonged treatment time was often (in more than 40 per cent of the
cases) related to malfunctioning of the radiotherapy facilities.

Chapter 9 focuss on the study where we looked at the effect of the prolonged
treatment time on clinical outcome. In total, 142 patients who received (chemo-)
radiotherapy in a curative intent schedule were included. Clinical outcome was
defined by the parameters; therapy response, local-regional control, disease free
survival and overall survival. Patients with a complete response had an equal median
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overall treatment time as patients with an incomplete response, namely 58 days.
Although it was expected that those with a prolonged treatment time would have
poorer treatment outcomes, no correlation was found between overall treatment
time and clinical outcome. This result may be explained by the low number of
patients who finished treatment within the recommended 7 weeks or the advanced
tumor stage at the beginning of the treatment.

The Indonesian government is striving for equity in health care since the
introduction of the new health insurance in January 2014. This insurance is aiming
for a nationwide coverage within the next couple of years. In this way everyone
should have access to health care. Though this new health insurance was not a
specific topic of our study, it may have influenced our results due to the increased
demand on the Indonesian health care system.

Our study shows that improvement in NPC related care is highly warranted.
Improvement of clinical outcomes can only be achieved when patients decide to
seek medical help at an early time-point (patient delay), doctors at the primary
health care centers are aware when and to whom to refer (doctor’s delay) and
referred patients should be able to start and finish treatment within a reasonable
timeframe (system delay). This requires a multilevel approach. New interventions
are required at a community level to improve health seeking behavior and medical
training is necessary to aid health care professionals in the early recognition of the
symptoms, early referral and ultimately, an early diagnosis. There is also need for
treatment which can be accessed in a timely fashion

The results of this thesis while relating to NPC in Indonesia can be generalized to the
situation of care for other types of cancer in other low and middle income countries
suffering with comparable problems. Solutions as proposed in this thesis may serve
as a blue print for other type of cancer or countries who are struggling with the
same problems.
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Nasopharynxcarcinoom (NPC) is een zeldzame tumor in de meeste delen van de
wereld, die wereldwijd bij minder dan 1 per 100 000 personen per jaar voorkomt.
Het betreft een tumor in het hoofdhalsgebied die, wanneer tijdig ontdekt, goed te
behandelen is. In Indonesié is de geschatte incidentie 6.2 per 100 000 personen
wat resulteert in meer dan 15 000 nieuwe gevallen van NPC per jaar. De meeste
patiénten worden gediagnosticeerd met een vergevorderd stadium van de ziekte.
De standaardbehandeling voor NPC is radiotherapie, alleen of in combinatie met
chemotherapie. Radiotherapie bestaat uit 33 tot 35 behandelingen met een totale
dosis van 66 tot 70 Gray en moet het liefst zonder onnodige onderbrekingen
worden ingezet. Bij voorkeur zou er binnen een maand na diagnose moeten
worden begonnen met behandeling. Internationale literatuur laat zien dat de
5-jaarsoverleving voor patiénten die een curatieve behandeling krijgen 70 tot 80
procent is. Deze overlevingscijfers in Indonesié zijn op dit moment echter een stuk
lager.

Het doel van dit proefschrift is om te kijken naar mogelijke oorzaken van de late
diagnose en de slechte behandelresultaten in Indonesi€. Om meer inzicht te
krijgen hebben we gekeken naar drie categorieén van vertraging die een patiént
in Indonesié tegenkomt vanaf het moment van de eerste symptomen tot aan het
afronden van de behandeling. Deze categorieén zijn: vertraging waarbij de patiént
een belangrijke rol speelt, vertraging waarbij de artsen een belangrijke rol spelen,
en vertraging waarbij het systeem de mogelijke oorzaak is. Elk van deze categorieén
heeft zijn eigen beinvioedende factoren die het proces kunnen versnellen of juist

kunnen zorgen voor extra vertraging.

In het eerste deel van dit proefschrift richten we ons op de vertraging waarbij
de patiént een belangrijke rol speelt. Hierbij hebben we gekeken naar de manier
waarop patiénten met hun gezondheid omgaan, oftewel het gezondheidsgedrag
van de patiénten. Het gebruik van traditionele medicijnen is één van de redenen die
voor een extra vertraging kunnen zorgen bij het zoeken naar conventionele hulp. Het
tweede deel van dit proefschrift beschrijft mogelijke vertraging tot aan de diagnose,
veroorzaakt door het gebrek aan kennis van artsen en paramedici die werkzaam
zijn in de huisartsenposten. Ook introduceerden we een onderwijsprogramma
in Yogjakarta, Surabaya en Jakarta en keken we naar het effect van deze training,
zowel op de korte als op de lange termijn. In het laatste deel van dit proefschrift
keken we naar de mogelijke systeemvertragingen. Hierbij bekeken we de huidige
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problemen in de radiotherapie voor NPC en het effect van de lange wachttijd voor
de behandeling en de lange behandelingsduur in vergelijking met de internationale
standaard.

Hoofdstuk 2 beschrijft allereerst de resultaten van de studie waarbij meer inzicht
werd verkregeninde behandeling en de behandelresultaten. Alle patiéntengegevens
beschreven in dit proefschrift zijn afkomstig van patiénten die gediagnosticeerd en
al dan niet behandeld zijn in het dr. Sardjito ziekenhuis in Yogyakarta.

Hoofdstuk 2 beschrijft de behandelresultaten van patiénten met NPC in Yogyakarta,
Indonesié. Tussen september 2008 en januari 2011 zijn er in het dr. Sardjito
ziekenhuis 188 patiénten met NPC gediagnosticeerd. Achtenzeventig patiénten
werden geincludeerd in deze observationele studie. Voornaamste reden voor
exclusie was onvoldoende financiering van de patiént om de behandeling te kunnen
betalen. Van de patiénten die geincludeerd werden vertoonde 29 procent direct na
de behandeling een volledige remissie. Een gelijk aantal patiénten was al overleden
voordat het effect van de behandeling beoordeeld kon worden. De gemiddelde
wachttijd voorafgaand aan de bestraling was 4 maanden. De mediane duur van de
behandeling bedroeg 62 dagen, welke in de meest gunstige omstandigheden 45
dagen zou kunnen zijn. Patiénten hadden een mediane overleving van 21 maanden
gemeten vanaf het moment van diagnose. Mogelijke verklaringen voor deze korte
overleving zijn de lange wachttijd totdat men kan beginnen met de radiotherapie,
de lengte van de behandeling en het vergevorderde stadium van ziekte bij diagnose.
In dit hoofdstuk hebben we alleen gekeken naar de patiénten die uiteindelijke
behandeld werden. Meer dan 50 procent van de nieuwe gediagnosticeerde
patiénten hebben liberhaupt geen behandeling gekregen.

Vertraging waarbij de patiént een rol speelt

In hoofdstuk 3 hebben we gekeken naar het gezondheidsgedrag van NPC-
patiénten. Diepte-interviews met nieuw gediagnosticeerde patiénten toonden
aan dat patiénten maar een beperkte kennis van de ziekte hadden voor diagnose.
Deze beperkte kennis resulteerde in een gemiddelde vertraging van 6 maanden
voordat men medische hulp zocht. Andere barrieres voor deze patiénten waren
de complexiteit van het doorverwijssysteem en het feit dat niet-directe medische
kosten, zoals bijvoorbeeld het vervoer, niet gedekt werden door de zorgverzekering.
Een nieuwe zorgverzekering geintroduceerd in 2014 droeg er in veel gevallen
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aan bij dat toch medische hulp kon worden gezocht. Een andere bevinding was
dat de patiénten sterk gebonden waren aan hun Javaanse cultuur. Dat uitte zich
bijvoorbeeld in de relatie tussen patiént en specialist, waarbij de patiént zich niet
kritisch durfde op te stellen, of het gebruik van alternatieve medicatie. Wij zijn
daarom van mening dat een interventie op gemeenschapsniveau altijd rekening zal
moeten houden met deze cultuur wil het kans van slagen hebben.

Het gebruik van traditionele, complementaire en alternatieve geneesmiddelen
(TCAM) is ingeworteld in de Indonesische cultuur en kan dus een belangrijke rol
spelen wanneer we kijken naar het gezondheidsgedrag van NPC-patiénten. Om
meer inzicht te krijgen in het TCAM-gebruik en de mogelijke vertraging bij het zoeken
naar conventionele medische hulp, hebben we gebruik gemaakt van vragenlijsten
die we afnamen bij nieuw gediagnosticeerde NPC-patiénten (hoofdstuk 4). Deze
vragenlijsten werden ontworpen op basis van een bureau-onderzoek. In totaal
waren er 142 NPC-patiénten die een bezoek brachten aan de afdeling Keel-, Neus-
en Oorkunde (KNO) in het dr. Sardjito ziekenhuis tussen november 2013 en januari
2015 en bereid waren mee te doen aan de studie. Meer dan 82 procent van de
patiénten gebruikte traditionele producten of procedures in de periode voordat
de diagnose werd gesteld. Bij patiénten die geen enkele vorm van traditionele
producten of procedures gebruikten werd significant eerder een diagnose gesteld.
De gemiddelde vertraging voor degenen die nog nooit TCAM gebruikten was
24 weken, versus 41 weken voor degenen die TCAM gebruikten (p = 0.03). Het
merendeel van de patiénten deelde niet met hun huisarts dat ze TCAM gebruikten
uit angst om de arts-patiént relatie te verstoren, of simpelweg omdat de patiént
niet bewust was van het feit dat hij TCAM gebruikte.

Vertraging waarbij de (huis)arts een rol speelt

Een andere belangrijke factor in het doorverwijzingsproces is de rol van de arts
werkzaam in de huisartsenpost. Deze arts zou de symptomen van NPC moeten
herkennen en indien nodig de patiént doorverwijzen naar de afdeling KNO in het
ziekenhuis voor verder onderzoek. Probleem hierbij is dat de symptomen aspecifiek
zijn en op een gewone verkoudheid lijken.

Hoofdstuk 5 beschrijft de kennis van huisartsen. Dit hebben we getest met
vragenlijsten die we zonder vooraankondiging aan de huisartsen in de huisartsenpost
hebben voorgelegd. In totaal hebben 106 huisartsen uit drie verschillende districten
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in de provincie Yogyakarta deelgenomen. Deze studie toonde aan dat de kennis van
deze huisartsen met betrekking tot NPC beperkt was. Wel waren ze geinteresseerd
in extra onderwijs betreffende dit onderwerp. De volgende stap was dan ook om
te kijken wat dan de meest effectieve trainingsmethode zou zijn om de kennis
van huisartsen, te verbeteren zodat in de toekomst een patiént, met symptomen
passend bij NPC, tijdig doorverwezen kan worden.

Hoofdstuk 6 beschrijft twee verschillende trainingsmethoden. Deze twee
trainingsmethoden werden geévalueerd in Jakarta. Hier vergeleken we een training
in de huisartsenposten voor een klein aantal deelnemers, met een groter opgezet
symposium waar meer dan honderd huisartsen aan deelnamen. De training in de
huisartsenposten bestond uit een presentatie die inging op de belangrijkste aspecten
van NPC. Met name kwamen aan bod: de vroege symptomen en de doorverwijzing
van een patiént met symptomen passend bij NPC. Alle deelnemers vulden voor
aanvang en na afloop van de training eenzelfde vragenlijst in zoals eerder gebruikt
in hoofdstuk 5. Het symposium bestond uit een vergelijkbare presentatie en een
aanvullende training in lichamelijk onderzoek van hoofd en hals. Ook hier werden
dezelfde vragenlijsten vooraf en na afloop ingevuld door de deelnemers. Bij de
deelnemers die de training in hun eigen huisartsenpost hadden gevolgd zagen we
iets meer toegenomen kennis na de training in vergelijking met de deelnemers van
het symposium. Echter, door het organiseren van een groter symposium konden we
meer mensen in één keer bereiken en ook zagen we bij deze training een positief
effect; toegenomen kennis van de huisartsen werkzaam in de huisartsenpost. De
resultaten van deze studie waren dan ook aan aanleiding voor het opzetten van het
NPC-awareness programma.

Het NPC-awareness programma werd meerdere keren in onder andere Jakarta,
Yogyakarta en Surabaya georganiseerd. Het programma was op zo’n manier opgezet
dat met beperkte middelen toch een groot aantal mensen bereikt kon worden
en bestond uit een symposium en een train-de-trainer programma (hoofdstuk
7). Huisartsen werden uitgenodigd om deel te nemen aan het NPC-awareness
symposium. Na afloop van dit symposium hadden zij de verplichting om ook hun
collegae, artsen en paramedici, werkzaam in de huisartsenpost te trainen. In
Indonesié spelen verpleegkundigen en ook verloskundigen, dit zijn gespecialiseerde
verpleegkundigen, vaak een grote rol bij eerstelijnszorg. Zij zijn verbonden aan de
huisartsenposten en nemen vaak de rol van de huisarts over. We vonden het daarom
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essentieel dat ook deze groep meer zou weten over NPC. Bij zowel het symposium
als de training in de huisartsenpost werden vooraf en na afloop vragenlijsten
ingevuld. Anderhalf jaar na de training keerden we terug naar alle huisartsenposten
in de provincie Yogyakarta om het effect van de training te meten. Uiteindelijk
zagen we dat deelnemers ook anderhalf jaar later nog steeds meer wisten dan de
huisartsen die nooit een training hadden gehad. De kennis was in de loop van de
tijd wel afgenomen in vergelijking met de kennis direct na een training. Uiteindelijk
konden we concluderen dat het NPC-awareness programma een doeltreffend
instrument is om de kennis van (para-)medici die werken in de huisartsenposten te
verhogen. Desalniettemin zou een follow-up awareness programma nodig zijn om
dit kennisniveau te behouden.

Vertraging als gevolg van het systeem

De laatste twee hoofdstukken richten zich op de vertraging veroorzaakt door het
zorgsysteem. Hierbij gaat het om de lange wachttijden, langere behandelduur en
andere obstakels die een negatieve invloed kunnen hebben op de behandeling. In
hoofdstuk 2 hebben we al de slechte behandelresultaten beschreven. In een nieuwe
prospectieve studie beschreven in hoofdstuk 8 laten we zien dat de wachttijden
voor de radiotherapie en de lengte van de behandeling te lang zijn wanneer deze
vergeleken worden met de internationale standaard. De lengte van de wachttijd werd
berekend vanaf de dag dat de uitslag van het biopt positief was tot aan de dag van
de start van de radiotherapie. Dit interval was 3,5 maanden. Achtenzestig patiénten
die daadwerkelijk de radiotherapie af hebben gerond werden in dit onderzoek
geincludeerd. De gemiddelde duur van de behandeling was 57 dagen, dat is 10 tot
12 dagen langer dan de behandeling onder ideale omstandigheden zou duren. In
meer dan 40 procent van de gevallen was de oorzaak van de vertraging gerelateerd
aan de planning en het niet functioneren van de radiotherapiefaciliteiten.

Hoofdstuk 9 presenteert de resultaten van onze studie waarin we keken naar het
effect van deze langere behandelduur op de klinische uitkomst. In totaal werden
142 patiénten geincludeerd bij wie een curatieve behandeling was gestart. Klinische
resultaten waren therapierespons, locoregionale controle, ziektevrije overleving
en de totale overleving. Patiénten met een volledige respons hadden een gelijke
mediane behandelduur als patiénten met een niet volledige respons, namelijk 58
dagen. Hoewel de verwachting was dat mensen met een langere behandelduur een
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slechtere klinische respons zouden hebben, werd geen correlatie gevonden. Dit
kan mogelijk worden verklaard door het kleine aantal patiénten die de behandeling
binnen de aanbevolen periode afrondden, of het vergevorderde stadium van ziekte
voor aanvang van de behandeling.

Conclusie

Sinds de invoering van een nieuwe zorgverzekering in januari 2014 streeft de
Indonesische overheid naar gelijkheid in de gezondheidszorg. Binnen een paar jaar
moet er sprake zijn van een landelijke dekking, zodat gezondheidszorg voor iedereen
toegankelijk wordt. Hoewel de nieuwe zorgverzekering geen onderdeel was van
onze studie heeft het mogelijk onze resultaten beinvloed door een toegenomen
vraag naar zorg.

Onze studies tonen aan dat de verbetering van de kankerzorg, met name voor NPC
noodzakelijk is. Ook tonen de studies aan dat een verbetering van de klinische
resultaten alleen kan worden bereikt wanneer patiénten besluiten om tijdig
medische hulp te zoeken, huisartsen zich bewust zijn wanneer en naar wie ze
patiénten moeten doorverwijzen en wanneer een patiént gediagnosticeerd is met
NPC hij dat ook binnen een redelijke termijn kan beginnen aan de behandeling en
deze daadwerkelijk af kan maken. Dit vereist een gelijktijdige aanpak op verschillende
niveaus. Nieuwe interventies zijn nodig om dit te bereiken. Deze interventies moeten
plaatsvinden op gemeenschapsniveau en in de huisartsenposten. Tegelijkertijd
moeten er -wanneer de patiént gediagnosticeerd is met een vroeg stadium van
ziekte -voldoende behandelmogelijkheden zijn om de behandeling naar behoren
af te ronden.

Op basis van literatuur, denken wij dat de resultaten uit dit proefschrift zich
niet beperken tot NPC of Indonesié. Ze weerspiegelen de situatie van de zorg
voor andere vormen van kanker in andere lage en middeninkomens landen met
vergelijkbare problemen. Oplossingen zoals in dit proefschrift voorgesteld zouden
kunnen dienen als een blauwdruk voor andere vormen van kanker of voor andere
landen die worstelen met dezelfde problemen.
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Kanker Nasofarings (KNF) adalah penyakit keganasan yang jarang terjadi pada
sebagian besar belahan dunia, dengan tingkat kejadian kurang dari 1 per 100.000
orang setiap tahun. Namun, di Indonesia diperkirakan tingkat kejadiannya adalah
6,2 yang mengakibatkan lebih dari 15.000 kasus baru KNF per tahun. Pengobatan
standar KNF adalah radioterapi, tunggal atau dikombinasikan dengan kemoterapi,
tergantung pada stadium tumor. Pengobatan sebaiknya mulai dilaksanakan satu
bulan setelah diagnosis, dan radioterapi diberikan tanpa interupsi. Literatur
internasional melaporkan bahwa tingkat kelangsungan hidup 5 tahun mencapai
70 sampai 80 persen dengan pengobatan kuratif. Namun, pengamatan tingkat
kelangsungan hidup yang dilakukan dalam studi kami di Indonesia ini jauh lebih
rendah dengan tingkat kelangsungan hidup 2 tahun sekitar 50 persen.

Tujuan keseluruhan tesis ini adalah untuk mengidentifikasi penyebab keterlambatan
diagnosis dan hasil pengobatan yang yang buruk, khususnya hambatan bagi
para pasien KNF. Untuk mendapatkan pemahaman yang lebih mendalam pada
keterlambatan diagnosis KNF, kami membedakan tiga jenis keterlambatan
dari timbulnya gejala sampai akhir pengobatan vyaitu: keterlambatan pasien,
keterlambatan dokter dan keterlambatan sistem. Setiap jenis keterlambatan
memiliki faktor yang berpengaruh pada proses diagnosis yaitu mempercepat
atau menyebabkan keterlambatan tambahan. Pada bagian pertama tentang
keterlambatan pasien, perilaku pasien dievaluasi. Pada bagian kedua tentang
keterlambatan dokter, kami mengevaluasi pengetahuan dokter dan paramedis yang
bekerja di pusat kesehatan masyarakat, memperkenalkan program pendidikan dan
mengukur efek dari pelatihan jangka pendek dan panjang. Bagian ketiga berfokus
pada keterlambatan sistem termasuk sistem rujukan yang kompleks, waktu tunggu
untuk radioterapi, dan bukti bertambah panjangnya waktu pengobatan.

Bab 2 menjelaskan hasil pengobatan pasien KNF di Yogyakarta, Indonesia. Dalam
kurun waktu antara September 2008 sampai dengan Januari 2011, terdapat
188 pasien di Rumah Sakit Dr Sardjito dengan KNF. Tujuh puluh delapan pasien
dimasukkan dalam penelitian ini. Alasan utama eksklusi adalah pasien kekurangan
dana. Segera setelah pengobatan, 29 persen dari pasien menunjukkan remisi
lengkap (respon komplit= complete response). Jumlah yang sama pula, pasien
meninggal sebelum pengobatan dapat dikaji. Rata-rata waktu tunggu sebelum
dimulainya radioterapi melebihi 4 bulan. Durasi pengobatan lebih dari 62 hari, yang
seharusnya 45 hari. Pasien menunjukkan kelangsungan hidup secara keseluruhan
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rata-rata 21 bulan dari saat terdiagnosis. Alasan yang paling mungkin adalah
karena waktu pengobatan yang bertambah panjang, lamanya waktu tunggu untuk
radioterapi dan stadium lanjut pada saat terdiagnosis. Artikel ini difokuskan pada
pasien yang benar-benar memulai pengobatan, oleh sebab itu lebih dari 50 persen
dari pasien yang baru terdiagnosis dieksklusi, karena tidak mendapat pengobatan
apapun setelah terdiagnosis. Ternyata hasil pengobatan yang buruk tidak hanya
bergantung pada pengobatan yang diterima tetapi juga pada penyebab lain seperti
keterlambatan pasien, keterlambatan dokter dan keterlambatan sistem.

Keterlambatan Pasien

Bab 3 fokus pada perilaku pencarian layanan kesehatan pasien KNF. Wawancara
mendalam dengan pasien yang baru didiagnosis menunjukkan bahwa pasien
memiliki pengetahuan yang terbatas tentang KNF. Pengetahuan yang terbatas
ini mengakibatkan keterlambatan rata-rata 6 bulan sebelum mencari bantuan
medis. Hambatan lain untuk pasien ini adalah kompleksitas sistem rujukan dan
fakta bahwa biaya non-medis, yaitu transportasi, tidak ditanggung oleh asuransi
kesehatan. Namun, asuransi kesehatan baru yang diperkenalkan pada tahun 2014
tidak memotivasi pasien untuk mencari bantuan medis. Kami menemukan bahwa
pasien sangat terikat dengan budaya Jawa dan oleh karena itu kami percaya bahwa
setiap intervensi berbasis masyarakat harus mempertimbangkan penggunaan
aspek-aspek budaya agar berhasil.

Penggunaan obat tradisional, komplementer dan alternatif (TCAM) adalah salah
satu aspek penting yang tertanam dalam budaya Indonesia dan berperan penting
dalam perilaku pasien. Untuk mendapatkan wawasan lebih luas dalam penggunaan
TCAM dan kemungkinan penundaan dalam mencari bantuan medis konvensional,
kami menggunakan kuesioner untuk pasien KNF baru terdiagnosis (bab 4). kuesioner
ini dirancang berdasarkan studi literatur. Total 142 pasien KNF di Bagian THT-KL
antara November 2013 dan Januari 2015 yang dimasukkan dalam penelitian ini.
Lebih dari 82 persen dari pasien menggunakan produk atau pengobatan tradisional
pada periode sebelum diagnosis. Pasien yang tidak menggunakan segala bentuk
produk atau pengobatan tradisional secara signifikan didiagnosis lebih cepat.
Rerata Penundaan bagi mereka yang tidak pernah menggunakan TCAM adalah 24
minggu dibandingkan 41 minggu bagi mereka yang digunakan TCAM (p = 0,03).
Sebagian besar pasien tidak mengungkapkan penggunaan TCAM ini pada dokter
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untuk mempertahankan hubungan dokter-pasien yang baik atau karena mereka
tidak menyadari bahwa mereka seharusnya mengungkapkan hal ini kepada dokter.

Keterlambatan Dokter

Faktor lain dalam proses rujukan adalah dokter yang bekerja di Pusat Kesehatan
Masyarakat (Puskesmas). Dokter it harus mengenali gejala KNF dan merujuk
pasien ke Rumah Sakit untuk mendapatkan pemeriksaan lebih lanjut. Bab 5
menjelaskan pengetahuan dokter-bekerja di Puskesmas dengan mengisi kuesioner
mengenai KNF. Total 106 dokter dari tiga Kabupaten yang berbeda di Provinsi
Yogyakarta ikut berpartisipasi. Studi ini mengungkapkan bahwa pengetahuan KNF
pada dokter yang bekerja di Puskesmas sangat terbatas. Tetapi mereka sangat
tertarik untuk mendapatkan tambahan pengetahuan. Langkah selanjutnya adalah
mempertimbangkan metode pelatihan yang paling efektif untuk diberikan.

Bab 6 menjelaskan metode pelatihan yang berbeda, yang dilakukan pada beberapa
Puskesmas di Jakarta. Kami membandingkan peserta yang mengikuti pelatihan di
Puskesmas dalam jumlah orang yang lebih sedikit dibandingkan dengan seminar
dengan jumlah yang lebih dari 100 orang. Pelatihan di Puskesmas terdiri dari
pengajaran yang difokuskan pada semua aspek KNF, terutama pada gejala awal dan
strategi rujukan yang tepat. Seminar terdiri dari pengajaran dan pelatihan tambahan
pada pemeriksaan fisik pada kepala dan leher. Peserta yang mengikuti pelatihan di
Puskesmas menunjukkan peningkatan pengetahuan yang lebih daripada peserta
yang hadir dalam seminar besar. Namun, dengan mengadakan seminar yang lebih
besar, lebih banyak orang yang dapat diraih dalam satu waktu. Sebagai kesimpulan,
kedua jenis pelatihan mempunyai efek positif pada pengetahuan para dokter
yang bekerja di Puskesmas. Untuk itu, hasil dari studi ini mendorong kami untuk
melanjutkan program kewaspadaan KNF.

Program kewaspadaan KNF diselenggarakan di Jakarta, Yogyakarta dan Surabaya
selama beberapa kali, dan didesain dengan sedemikian rupa sehingga para pekerja
kesehatan dengan mudah dapat ikut serta. (bab 7). Tidak hanya para dokter yang
dilatih, tetapi juga paramedis yang bekerja di Puskesmas. Perawat dan bidan juga
memiliki peranan penting di Puskesmas, karena sering menggantikan tugas para
dokter. Oleh sebab itu, sangat penting untuk melatih mereka juga. Para dokter
diundang untuk menghadiri seminar kewaspadaan KNF dan mengisi kuesioner
sebelum dan sesudah seminar berlangsung. Setelah seminar selesai, mereka
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diwajibkan untuk melatih rekan kerja mereka di Puskemas dalam jangka waktu
satu bulan. Peserta dalam pelatihan yang disebut program Melatih Pelatih ini juga
mengisi kuesioner yang sama sebelum dan sesudah pelatihan. Satu setengah tahun
kemudian, kami kembali di Puskesmas yang sama di Propinsi Yogyakarta untuki
menilai efek dari pelatihan sebelumnya. Orang-orang yang pernah mengikuti
pelatihan masih memiliki pengetahuan yang lebih baik daripada mereka yang
tidak pernah menghadiri pelatihan apapun. Tetapi, penilaian tingkat pengetahuan
lebih rendah dibandingkan dengan yang dilakukan langsung setelah pelatihan.
Kami menyimpulkan bahwa program kewaspadaan adalah alat yang efektif untuk
meningkatkan pengetahuan para pekerja kesehatan yang bekerja di Puskesmas.
Namun, pelatihan lanjutan secara reguler sangat penting untuk tetap menjaga
tingginya tingkat pengetahuan.

Keterlambatan sistem

Dua bab terakhir fokus pada keterlambatan yang disebabkan oleh sistem kesehatan.
Hal ini termasuk lamanya waktu tunggu, bertambah panjangnya waktu pengobatan
dan hambatan lain yang mempunyai pengaruh negatif pada pengobatan. Pada
bab 2, kami telah menjelaskan hasil pengobatan yang buruk. Dalam studi dengan
prospektif baru yang disajikan pada bab 8 kami melihat lebih detil pada kemungkinan
penyebab lamanya waktu tunggu dan bertambah panjangnya waktu pengobatan.
Pada studi ini, interval dihitung dari hari sejak terdiagnosis dengan bukti hasil biopsi
sampai hari dimulainya radioterapi. Waktu Interval melebihi waktu 3,5 bulan. Enam
puluh delapan pasien yang sudah menyelesaikan radioterapi dimasukkan kedalam
studi ini. Waktu pengobatan secara keseluruhan adalah 57 hari, melebihi 10 sampai
12 hari untuk waktu ideal pengobatan. Alasan penambahan waktu pengobatan ini
lebih sering (lebih dari 40 persen dari keseluruhan kasus) berhubungan dengan
gangguan pada fungsi fasilitas radioterapi.

Bab 9 menjabarkan hasil studi kami yaitu melihat efek penambahan waktu
pengobatan pada luaran klinis. Secara keseluruhan, 142 pasien diobati dengan
pengobatan kuratif diinklusi. Luaran klinis terdiri dari respon terapi, kontrol lokal-
regional, kelangsungan hidup bebas penyakit dan kelangsungan hidup secara
keseluruhan. Pasien dengan respons komplit mempunyai waktu pengobatan
keseluruhan yang rata-rata sama dengan pasien yang tidak lengkap responsnya, yaitu
58 hari. Walaupun diharapkan bahwa mereka yang mendapatkan perpanjangan
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waktu pengobatan akan mempunyai hasil pengobatan yang lebih buruk, tidak ada
korelasi yang ditemukan antara waktu pengobatan secara keseluruhan dan luaran
klinis. Hal ini mungkin dapat dijelaskan dengan rendahnya jumlah pasien yang
menyelesaikan pengobatan dalam yang waktu 7 minggu yang direkomendasikan
atau tingkat stadium lanjut pada saat pengobatan dimulai.

Pemerintah Indonesia sedang berjuang untuk kesetaraan dalam hal jaminan
kesehatan sejak diperkenalkannya asuransi kesehatan yang baru pada bulan Januari
2014. Asuransi ini bertujuan untuk dapat memiliki cakupan keseluruh negeri dalam
beberapa tahun mendatang. Dengan cara ini setiap orang harus memiliki akses
ke jaminan kesehatan. Meskipun asuransi kesehatan yang baru ini bukanlah topik
spesifik dari penelitian kami, hal ini mungkin mempengaruhi hasil kami karena
meningkatnya permintaan dalam sistem jaminan kesehatan Indonesia.

Studi kami menunjukkan bahwa perbaikan dalam pengobatan kanker, terutama
untuk KNF sangat diperlukan. Peningkatan luaran klinis hanya dapat dicapai jika
pasien memutuskan untuk mencari bantuan medis di awal waktu (keterlambatan
pasien), dokter di pusat kesehatan masyarakat mengetahui kapan dan kepada siapa
dalam merujuk pasien (keterlambatan dokter) dan setelah dirujuk, pasien harus
dapat memulai dan menyelesaikan pengobatan dalam jangka waktu yang tepat
(keterlambatan sistem). Semua Ini membutuhkan pendekatan dalam berbagai
tingkat. Cara intervensi baru dibutuhkan untuk meningkatkan luaran klinis dan
fokus pada perilaku pasien, penemuan gejala awal, rujukan dini dan diagnosis dini.
Dibutuhkan pula pilihan pengobatan dan kesempatan untuk mendiagnosis pasien
pada stadium awal.

Hasil tesis ini tidak spesifik untuk KNF atau Indonesia, tapi juga mencerminkan
kemungkinan besar situasi pengobatan untuk kanker jenis lain di negara belum
berkembang dan negara berkembang lainnya yang mempunyai masalah yang sama.
Solusi yang diusulkan dalam tesis ini dapat digunakan sebagai kerangka kerja bagi
negara lain yang berjuang dengan masalah yang sama.
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Knowledge valorization implies the transfer of scientific knowledge into daily
practice. This chapter describes how the science community and health staff in
Indonesia might benefit from our scientific findings presented in this dissertation.

Relevance

Indonesian health care is undergoing major changes in the last few years. Since the
introduction of the new health care insurance in January 2014, Indonesia is striving
for equity in health care. However, Indonesia is facing an imbalance between
supply and demand for this health care. Patients diagnosed with nasopharyngeal
carcinoma (NPC) in Indonesia encounter many challenges before diagnosis and
completion of the treatment. Prior to diagnosis patients are often not aware of the
first symptoms of the disease, do not know where to seek medical help or lack the
financial means to do so. Upon engaging with primary care many patients are not
appropriately referred, as some medical doctors are not aware of the severity of the
disease. Once diagnosed patients have to deal with an inefficient and convoluted
referral system.

Indonesian cancer care is decentralized and a nation-wide cancer registry does not
exist. For that reason, survival rates and incidence rates are often estimates. The
first survival rates of NPC patients included in our studies in Yogyakarta in Indonesia
revealed lower figures than presented in international literature.

When patients do not finish their treatment it might affect their treatment response.
Or in case they start curative treatment when cure is not possible anymore, it may
only do harm and valuable places for treatment for those who could be cured are
occupied. Better referral, communication and follow-up could prevent this.

We predict that the ongoing research in Yogyakarta will reveal that the waiting time
for radiotherapy for any form of cancer is only increasing. Patients diagnosed in
October 2016 are planned for treatment by November 2019. Suffice to say that
this may well be too late for most patients with advanced NPC. Improvement in the
access to health care is required and this access not only entails sufficient available
facilities, but also well trained doctors, affordable treatment and community

awareness.
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This thesis focused on the current problems in the diagnosis and treatment of NPC
and has revealed the necessity of a multilevel approach encompassing patient
awareness, primary health care education and an expansion of tertiary care facilities
in order to facilitate an improvement in treatment results.

Target groups

The results presented in this dissertation focus on NPC. However, this dissertation
can function as a blue print for other types of cancer in Indonesia or in fact also
for other low and middle-income countries, struggling with comparable problems,
in the cancer care system. The findings of this dissertation can be of interest to
many institutions and agencies working in the field of cancer. It may be helpful
for civil society groups, including non-governmental organizations to provide
cancer awareness on a community or professional level. In order to place cancer
awareness and improvement of cancer care on the agenda of the policy makers,
evidence of the problem is needed to convince key persons to invest time, money
and personnel.

Implementations

The output as described in the dissertation is the results of a longstanding
collaboration between the NPC research team in Jakarta, Yogyakarta, Surabaya and
The Netherlands. Continuation of the projects is guaranteed with the introduction
of new stakeholders from different institutes.

Based on the interviews with the patients as described in chapter 3 it became clear
people with NPC-like symptoms often did not want to be referred to the Dr. Sardjito
hospital for a variety of reasons. For those who refused referral, a new intervention
was implemented. In ongoing research patients are offered to have a biopsy taken
in the district hospital in Wonosari, one of the districts of the province Yogyakarta.
Preliminary results show that over 30 per cent of the participants who originally
refused a biopsy were diagnosed with an advanced stage of NPC. This proves
the importance of community-based activities creating more awareness among
community and primary health care workers. These patients would most probably
not have been diagnosed if biopsies were not offered in a smaller, more accessible
hospital.
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In addition, a collaboration between Dr. Sardjito hospital, the district hospital in
Wonosari (province Yogyakarta) and the district hospital in regency Banyumas
(province central Java), will show the effect of the introduction of a trans-oral
brush as a novel screening tool. The aim of this collaboration is to start a study to
determine whether trans-oral brushing and quantitative Epstein-Barr virus (EBV)
PCR is sensitive and specific enough to become a screening test for nasopharyngeal
carcinoma in a risk stratified Indonesian population.

The NPC awareness symposium introduced in this dissertation is a great example
of an education program that can be implemented in a cost effective way. With
limited resources, many health professionals working in the primary health care
centers can be reached, by using the train-the-trainer system. Continuation of this
program would be of great value. Based on the NPC awareness program, additional
education for medical students on NPC was introduced at the Gadjah Mada
University in Yogyakarta. This is a preliminary step; we need to strive for additional
training nationwide.

In this dissertation we investigated the possible causes for the patient delay. We
introduced an NPC awareness program for doctors to decrease doctor’s delay and
we revealed the possible causes of poor treatment outcome taking the system delay
into account. The biggest challenge will be the changes needed on a system delay
level. This dissertation shows the need for a massive increase and improvement of
radiotherapy resources.

Innovation

Our findings that improvement of cancer care requires interventions on multiple
levels, is the innovative conclusion that we have arrived to in this dissertation. This
implies that effort should be put in all the different levels within the cancer care
system. So that once a patient is diagnosed with an early stage of disease, a delay of
3 years to treatment can be prevented.

The availability of the right level of resources is a major obstacle, and once this
obstacle is removed we have to ensure that people with suspected NPC will seek
medical help and will be diagnosed in time for early start of curative treatment.
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Other possible implementations

On a community-based level we now have more insight into patient behavior so
interventions should focus on the biggest obstacles to not seeking medical help.
Any form of community-based intervention should take into account the cultural
nuances of Indonesian engagement with healthcare and focus on health literacy.
Community members should be aware when to seek medical help but also where
to seek medical help. As suggested in this dissertation the development of simple
infographics can be of great help.

The implementation of a better communication system could have a direct effect on
all three levels of delay as defined in this dissertation (patient delay, doctor’s delay
and system delay). Currently we are developing a mobile application to improve
the communication between the communities, patients, doctors and specialists.
Difficulties during our studies were the often changing mobile numbers of our
patients. This mobile application could avoid loss to follow-up. It could be used as
a NPC awareness tool for both patients as well as for (para-)medics working in the
primary health care centers and function as a tool to provide information regarding
treatment and resources available. In this way, unnecessary traveling can be avoided
and reminders can be sent when patients are required to attend the hospital. Also,
this mobile application can provide the information required to convince local
government to invest in better and more resources for cancer patients.

Findings as described in this dissertation together with our future findings may
contribute to recommendations to improve cancer care. Our results strengthen the
idea that on all the levels in cancer care e.g. patient delay, doctor’s delay and system
delay improvement is needed. All of our publications are open access publications
to ensure anyone interested in this field can access our information.
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Chapter 11

En dan in ene is het zover en is dit proefschrift af en nog sneller dan verwacht.

Onderzoek doen doe je nooit alleen en ik ben dan ook blij dat ik eindelijk de kans
krijg om iedereen te bedanken die de afgelopen jaren met me samengewerkt
hebben, me uit de brand of uit de put hebben geholpen, of diegene die me wisten
te motiveren, te stimuleren en uit te dagen.

Mijn promotor, professor Tan. Beste Bing, weet niet waar ik moet beginnen, maar ik
wil je danken voor al je vertrouwen en support. Hoofd-hals chirurg zal ik wel nooit
worden, maar er zijn een hoop andere dingen die ik van jou heb kunnen leren.
Ik heb dan ook enorm veel bewondering voor de manier waarop jij tegen dingen
aankijkt en weet te relativeren. Als je dingen maar vanuit de juiste hoek bekijkt dan
is er altijd wel een zonnige kant. Wat was/ is het mooi om deel uit te maken van
jouw team. Ik heb genoten van onze vakanties in Indonesié. Never a dull moment.

Mijn copromotor, Marjanka Schmidt. Lieve Marjanka, hoe bijzonder is het dat jij, als
borstkanker specialist, dit project wilde doen (en met name dat je er tijd voor had)
en dat je nu mijn copromotor bent. Als geen ander weet je hoe het is om onderzoek
in Indonesié te doen. Dank voor je kritische, maar altijd duidelijke commentaar,
waardoor ik mijn oogkleppen weer eens af kon zetten.

My copromotor, professor Haryana. Dear prof Rika, thank you for your unlimited
support and the fact that you always had time for me even when | walked in
unannounced. | hope we will continue our collaborations in the future.

De leden van de promotiecommissie:

Prof. dr. B. Kremer, Prof. dr. M. van den Brekel, Dr. F. Hoebers, Prof. dr. A. Scherpbier
en Prof. dr. ir. M. Weijenberg: Ik wil u allen danken voor de tijd die u heeft vrijgemaakt
om mijn proefschrift te lezen en te beoordelen.

The NPC Yogya team: Thanks a lot for the great time | had in Yogya, every time | was
there. Dear dr. Sari and dr. Camelia, thanks for your support and making especially
the NPC awareness meeting a great success.

Dear Noni, | hope you realize how extraordinary you are. You are essential for the
whole team. It’s great to have you as a friend and it only took a couple of years
before you understood the Dutch sense of humor ©. Vika, Yunita and Yuni and
Tati..... without the determination of the four of you, we would have never been
able to collect all our data. Thanks for all the good work and the nice collaboration.
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Beni... HOPLA! Dear dr. Fatwa and dr. Supri it was so nice to be adopted by your
department. And despite your busy schedules, you always managed to schedule
some time to discuss our projects. dr. Karika, Prof. M. Tjokronagoro®, dr. Wigati, dr.
Retno and dr. Lina. Thanks for the collaboration on the projects so now we can really
see what happens with the NPC patients. Dr. Ima, thanks for your enthusiasm for
our NPC awareness activities and our ongoing research in your hospital in Wonosari.

Dear Dewi, Susan, Neni, Jajah in 2009 | was so lucky to be your roommate for three
months. It was a great time and | enjoyed our diners the last couples of years. And
Jajah thanks for the coffee breaks so we had time to catch up.

Matthias and Liam, thanks for the collaboration and looking forward to our future
projects!

From Surabaya | would like to thank Santi Martini and Atoilah Isfandiari from the
Department of Public Health of Airlangga University, you made me feel so welcome
in Surabaya and together with Prof. Widodo Ario, dr. Bakti Surarso, dr. Muhtarum
Yusuf, dr. Achmad C. Romdhoni the NPC awareness program was very succesfull in
your province.

From Jakarta, first | would like to thank dr. Marlinda! Not only for your collaboration
but also for your hospitality and kindness. Never a dull moment also applies for you
©! And of course the rest of the NPC awareness-team: Prof. Bambang Hermani, dr
Armyanto, dr. Zanil Musa, dr. Ika Dewi, dr. Mayangsari and dr. Ezzy Fardizza there
was nothing stopping us... we even made it to Lampung, Sumatra!

Maarten, dank de samenwerking en je betrokkenheid bij de projecten. Jouw
onderzoek zorgde ervoor dat we inzagen dat alleen een goede behandeling niet
voldoende was om patiénten te kunnen genezen.

Ook wil ik graag alle coauteurs bedanken voor de samenwerking die voor de
totstandkoming van alle artikelen heeft gezorgd.

Stichting hoofd-hals kanker Indonesié; Geerten en Peter, dank voor jullie vertrouwen
en jullie hulp bij het opzetten van de projecten (ook al gaat dat soms samen met de
nodige administratie©)

Beste Jan-Paul en Jelle, dank allereerst voor de gezelligheid in Yogya, maar ook jullie
betrokkenheid bij onze projecten.
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In de loop van de jaren zijn er een hoop studenten geweest die aan onze projecten
verbonden waren. Marlies, Annemarie, llse, Mara, Jacqueline, Fokko, Charlotte,
Josephine, Nathalie, Karen, Jantien, Frank, Boudewijn, Amanda en Jose. Dankzij
jullie hebben we een hoop projecten draaiende kunnen houden, wat geresulteerd
heeft in meerdere publicaties.

En dan zijn er heel veel mensen binnen de HOD die ik graag wil bedanken. Allereerst
alle hoofd-hals chirurgen. Ook al was ik dan een vreemde een in de bijt, toch heb ik
me altijd thuis gevoeld op de afdeling. Baris, vanaf dag een was het meteen gezellig.
Dat PDT-kosteneffectiviteitsproject heeft ons maar mooi van de straat gehouden.
Dank voor je luisterend oor, toen ik het hardst nodig had.

Henny en Marion, onmisbaar zijn jullie voor de afdeling, dank voor al jullie hulp
afgelopen jaren! Mede-onderzoekers en (oud)HHC-collega’s: Amy, Liset, Ann-Jean,
Rob, Jos, Marije, Tessa, Hannah, Joan, Lisette, Klaske Merel, Irene, Anne, Ellen, Cindy,
Michel, Mischa, Sophie Maarten, Matthijs en Merijn dank voor de gezelligheid.

Team Marjanka: Sten, Renske, Erik, Susanne, Sander, Danielle, Delal, Sandra, Heleen,
Maria, Marcello, Iris en Anna, hoe fijn was het dat ik bij jullie groep mocht horen.
Ook hier was ik weer een klein beetje het buitenbeentje met m’n nasopharynx
gebeuren in de hele borstkanker groep, het voelde toch als een warm bad. Dank
voor de gezelligheid, de uitjes en etentjes de afgelopen jaren.

En dan zijn er nog heel veel collega’s die niet direct iets met je proefschrift te maken
hebben, maar er wel voor gezorgd hebben dat het AvL voor mij de perfecte werkplek
was om zo lang te blijven hangen. Petra, bij jou is het allemaal begonnen, na al die
jaren voel ik me nog steeds thuis op jouw afdeling, mede dankzij de rest van jouw
team. En dan natuurlijk mijn collega’s op het oude H6. Een paar wil ik toch graag
noemen want uit het oog is zeker niet uit het hart. Christie, Marleen en Britta, jullie
waren in mijn ogen de beste en meest hardwerkende PhD studenten die ik me kon
voorstellen. Wat had (en nog steeds) ik een bewondering voor jullie toewijding en
overgave. Ingrid, Linde, Thea, Hans, Annegien, Petra, Astrid, jullie waren er vanaf
dag een en nog steeds voelt het als een soort familie.

Vrienden uit Amsterdam, alhoewel velen niet meer in Amsterdam wonen: Christie,
Winny, Jelmer, Angels, Emma, Joe, maar natuurlijk ook de ‘Russen’: Michael, Ivanna,
Alex, Oksana, Olga en Barend en Irina, dank voorde vriendschap de afgelopen jaren.
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Buurvrouw, Lieve Laura, die laatste loodjes, dankzij jou waren die minder zwaar en
ik beloof je dubbel en dwars terug te betalen. Ik kijk uit naar nog meer gezellige
borrels ook met Jeroen.

Punt en Merrie ©, dank voor de vele jaren vriendschap, de borrels en de dagjes
sauna. Zeker als we allemaal naar dezelfde sauna gingen, en wanneer dat het geval
was, we er dan ook daadwerkelijk aankwamen.

Meiden, SMF-ers, lieve Mik, Maike, Marlien, Nico, Maaike, Marjo, Irm en Loes. Wat
is onze vriendschap bijzonder. Al zeker 20 jaar (en voor sommige al langer) delen
we lief en leed. Dankzij de whatsapp zijn we altijd van alles op de hoogte! Genieten
is het altijd weer tijdens onze borrels, carnaval en onze weekendjes weg. De laatste
jaren hebben we een hoop hoogtepunten mogen beleven en waren we er voor
elkaar in minder leuke tijden. Ik kijk uit naar ons volgende hoogtepunt!

Lieve Yogya-dames en Eelco, naar Yogya komen was altijd een feest. Alhoewel het
laatste jaar steeds moeilijker werd om van huis te zijn hebben jullie er altijd voor
gezorgd dat de tijd voorbijvloog. Dank dat jullie deel wilden zijn van mijn ‘second
life’.

Lieve Greet, dank voor het introduceren van kunst en cultuur! Zodat we lekker
‘ontspannen’ bij de Appel zaten of weer genoten van modern ballet.

En dan mijn paranimfen:

Lieve Frank, al voor ik ooit zou promoveren was het al duidelijk dat jij ooit mijn
paranimf zou gaan worden. Hoe leuk is het dat jij nu naast mijn zijde staat op deze
bijzondere dag.

dr. Stoker, lieve Sharon hoe tof dat mijn paranimf wilde zijn, en ik de jouwe mag
zijn. Ik heb het idee dat we een dit echt samen hebben gedaan en zonder jou waren
een hoop dingen mij nooit gelukt of waren juist twee keer zo snel gegaan ©! Dank
voor de gezellige tijd in het AvL maar ook in Yogya en natuurlijk dank voor het
introduceren van de Yogya-sling!

Als laatste wil ik mijn familie bedanken.

Nieske en Armin; Marnix, Leonie en Mace; Deniz, Karina, Luca en Sam en Madelon,
Thijs en Vic. Denk niet dat er veel mensen uit zo een gevarieerde familie komen,
maar een ding hebben jullie gemeen en dat is doorzettingsvermogen. Jullie lieten
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me inzien dat als je gelooft in je doelen je ver kunt komen. Dank voor jullie steun en
ik hoop dat jullie trots op me zijn!

Dear in laws, Boris, Svetlana, Anna and Michi, thank you for your support and the
way you have welcomed me into your family.

Pappa en Gurgul, lieve pappa, hoe verdrietig dat je er niet bij kan zijn, maar ik weet
dat je trots bent. Samen met Gurgul hebben jullie mij altijd gesteund en hebben
jullie me laten inzien dat niets onmogelijk was, ook al duurde het vaak even voordat
ik dat zelf door had.

Lieve Andre en mamma, dank voor de veilige haven die jullie mij altijd hebben
geboden. Jullie onvoorwaardelijke steun in al mijn keuzes, hebben mij gevormd tot
de persoon die ik nu ben. Wat fijn dat ik nog altijd op jullie terug kan vallen.

Lieve lieve Dmitry, waar zou ik zijn zonder jou? Je bent mijn rots in de branding en
wanneer ik weer denk dat dit echt echt echt het einde van de wereld is, weet jij mij
weer met beide benen op de grond te zetten. Samen met Maxim kijk ik uit naar de
rest van onze toekomst samen. Ik hou van jullie en wat hebben we het goed zo!!!
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9.

Propositions accompanying the thesis

Treatment outcome of NPC in Indonesia can only be improved when
focusing on patient delay, doctor’s delay and system delay all together.
(this thesis)

Without community based interventions early diagnosis will be
challenging. (this thesis)

The introduction of the NPC awareness program is an effective way to

reach health care workers with limited recourses. (this thesis)

Strangely enough the overall treatment time of radiotherapy does not

make a difference on clinical outcome at all. (this thesis)

An efficient healthcare system should provide appropriate treatment
within a certain timeframe.

Access to health care is a product of supply and demand factors.
“A chain is only as strong as its weakest link.” — Thomas Reid’s

“Not all of us can do great things. But we can do small things with great
love.” — Mother Teresa inspired by Noni

“Non scholae sed vitae.” — Lucius Annaeus Seneca

10. “Keep it simple!” — prof. IB Tan



