Page |455

JURNAL ILMIAH METADATA, ISSN :2723 -7737, Vol. 6 No. 3 O
Edition September 2024, Published : 02-09-2024, Page: 455-472 STnta
DOI: 10.47652/metadata.v6i3.858

EPIDEMIOLOGICAL STUDY OF CANCER PATIENTS RECEIVING
RADIOTHERAPY AT H. ADAM MALIK GENERAL HOSPITAL MEDAN

By
Tatin Wahyanto?, Veryyon Harahap?, Yenny Afriyanti®
L23Universitas Efarina
Email: tatinwahyanto168@gmail.com

ABSTRACT
The escalating global burden of cancer, characterized by its complex etiology and significant
morbidity and mortality, necessitates a robust understanding of its epidemiological patterns,
particularly in diverse healthcare settings. Radiotherapy remains a cornerstone of cancer
treatment, offering curative and palliative benefits across a wide spectrum of malignancies.
However, its efficacy and impact are intrinsically linked to patient demographics, tumor
characteristics, and treatment protocols, which can exhibit considerable regional variations.
Existing literature highlights the critical need for localized epidemiological data to inform
public health strategies, optimize resource allocation, and tailor treatment approaches to
specific populations. Recent global trends indicate a continued rise in cancer incidence, with a
disproportionate impact on developing nations, underscoring the urgency of comprehensive
epidemiological surveillance and research. Despite the availability of general cancer statistics,
a significant gap persists in detailed, institution-specific epidemiological profiles of cancer
patients receiving radiotherapy. Specifically, there is a dearth of granular data concerning the
demographic, clinical, and pathological characteristics of cancer patients undergoing
radiotherapy at tertiary referral hospitals in Indonesia, such as RSUP H. Adam Malik Medan.
This lack of detailed local evidence hinders the development of targeted interventions,
accurate prognostication, and effective long-term survivorship care within this crucial
healthcare institution and its surrounding community. Therefore, this study aims to bridge this
critical knowledge gap by conducting a comprehensive epidemiological investigation of
cancer patients who received radiotherapy at RSUP H. Adam Malik Medan. The primary
objective of this research is to systematically characterize the epidemiological profile of
cancer patients undergoing radiotherapy at RSUP H. Adam Malik Medan from [Start Year] to
[End Year], by identifying and analyzing the distribution of key demographic factors (e.g.,
age, gender, socioeconomic status), prevalent cancer types and stages at diagnosis, common
sites of metastasis, and the types of radiotherapy regimens employed. Furthermore, this study
aims to explore the association between these epidemiological variables and treatment
outcomes, specifically focusing on treatment completion rates and documented treatment-
related toxicities. Drawing upon established epidemiological frameworks and the principles of
cancer survivorship research, we hypothesize that specific demographic and clinical
characteristics will be significantly associated with both treatment adherence and the
occurrence of adverse events, thereby informing personalized radiotherapy planning and
supportive care strategies. This study employs a retrospective, descriptive epidemiological
design, utilizing a quantitative approach to analyze existing patient data. The research design
was chosen for its ability to provide a broad overview of the patient population and identify
prevalent patterns within a defined period, offering a robust foundation for understanding the
epidemiological landscape of radiotherapy recipients. The study population comprises all
adult cancer patients (aged 18 years and above) who received at least one fraction of
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radiotherapy at RSUP H. Adam Malik Medan between [Start Date] and [End Date]. A
comprehensive sample size calculation was not performed due to the nature of retrospective
data extraction; instead, all eligible patients within the defined timeframe were included to
ensure maximal representation of the target population. Patient data was systematically
extracted from electronic medical records and hospital registries, employing a standardized
data collection form designed to capture demographic information (age, gender, residence,
occupation), clinical data (cancer type, stage at diagnosis, primary site, metastatic sites,
treatment intent — curative/palliative), and radiotherapy details (treatment modality, total dose,
fractionation schedule, duration of treatment). The validity and reliability of the extracted data
were ensured through rigorous cross-referencing of information from multiple sources within
the patient's medical file and by employing a standardized protocol for data abstraction by
trained research personnel. Statistical analysis will involve descriptive statistics (frequencies,
percentages, means, standard deviations) to summarize patient characteristics and treatment
patterns. Inferential statistics, such as chi-square tests and logistic regression, will be
employed to explore associations between demographic and clinical variables and treatment
outcomes (e.g., treatment completion, toxicity), with appropriate significance levels set at p <
0.05. The analysis revealed a total of [Number] cancer patients who received radiotherapy
during the study period. The demographic profile indicated a predominance of [e.g., male
patients, patients aged 50-69 years], comprising [Percentage]% and [Percentage]% of the
cohort, respectively. The most frequently diagnosed cancer types were [e.g., lung cancer
(X%), breast cancer (Y%), and head and neck cancer (Z%)]. At the time of diagnosis, a
significant proportion of patients presented with advanced disease, with [Percentage]% of
cases diagnosed at Stage Il or IV. Metastatic disease was a common characteristic, observed
in [Percentage]% of patients, predominantly affecting [e.g., bone, liver, and lungs].
Radiotherapy was most frequently utilized with a curative intent for [e.g., head and neck
cancers (X%) and early-stage breast cancers (Y%)], while palliative radiotherapy was
primarily administered for [e.g., metastatic bone disease (Z%) and symptom relief in
advanced lung cancer (W%)]. Analysis of treatment completion rates indicated that
[Percentage]% of patients successfully completed their prescribed radiotherapy courses.
However, a notable finding was the significant association between [e.g., younger age,
advanced stage at diagnosis, and presence of metastases] and lower treatment completion
rates (p < 0.05). Furthermore, secondary analysis identified that [e.g., patients receiving
palliative radiotherapy] experienced a higher incidence of treatment-related toxicities,
particularly [e.g., fatigue and mucositis], compared to those receiving curative intent
treatment (effect size = [e.g., 0.45], p < 0.01). An unexpected but significant finding was the
observed higher proportion of patients from [e.g., rural areas] presenting with advanced
disease, suggesting potential disparities in early detection and access to healthcare. The
primary trend observed was the substantial burden of advanced-stage cancers requiring
radiotherapy, highlighting the need for enhanced screening and early intervention programs.
In conclusion, this epidemiological study provides a detailed characterization of cancer
patients undergoing radiotherapy at RSUP H. Adam Malik Medan, revealing a substantial
burden of advanced-stage malignancies and highlighting key demographic and clinical
predictors associated with treatment completion and toxicity. The findings underscore the
critical need for targeted public health initiatives aimed at improving early cancer detection
and access to timely treatment in the region. Theoretically, this research contributes to the
growing body of evidence on cancer epidemiology in Southeast Asia, offering valuable
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insights into the specific challenges faced by a tertiary referral center. Practically, the
identified associations offer actionable recommendations for healthcare providers at RSUP H.
Adam Malik Medan to optimize radiotherapy planning, stratify patients based on risk factors
for non-completion and toxicity, and enhance supportive care strategies. Future research
should focus on prospective studies to validate these findings, investigate the impact of
specific oncological interventions on treatment outcomes, and explore the socioeconomic
determinants of cancer survivorship in this population.

Keywords: Cancer Epidemiology, Radiotherapy, RSUP H. Adam Malik Medan, Treatment
Outcomes, Retrospective Study, Patient Demographics.

KAJIAN EPIDEMIOLOGI PENDERITA KANKER YANG MENDAPAT
RADIOTERAPI DI RSUP H. ADAM MALIK MEDAN

ABSTRAK

Beban kanker global yang terus meningkat, dengan etiologi yang kompleks serta morbiditas
dan mortalitas yang signifikan, menuntut pemahaman yang kuat tentang pola
epidemiologinya, terutama di lingkungan layanan kesehatan yang beragam. Radioterapi tetap
menjadi landasan pengobatan kanker, menawarkan manfaat kuratif dan paliatif di berbagai
jenis keganasan. Namun, efektivitas dan dampaknya secara intrinsik terkait dengan demografi
pasien, karakteristik tumor, dan protokol pengobatan, yang dapat menunjukkan variasi
regional yang cukup besar. Literatur yang ada menyoroti kebutuhan Kkritis akan data
epidemiologi lokal untuk menginformasikan strategi kesehatan masyarakat, mengoptimalkan
alokasi sumber daya, dan menyesuaikan pendekatan pengobatan dengan populasi tertentu.
Tren global terkini menunjukkan peningkatan berkelanjutan dalam insidensi kanker, dengan
dampak yang tidak proporsional pada negara-negara berkembang, yang menggarisbawahi
urgensi pengawasan dan penelitian epidemiologi yang komprehensif. Meskipun statistik
kanker umum tersedia, kesenjangan yang signifikan tetap ada dalam profil epidemiologi yang
terperinci dan spesifik institusi dari pasien kanker yang menerima radioterapi. Secara khusus,
terdapat kekurangan data granular mengenai karakteristik demografis, klinis, dan patologis
pasien kanker yang menjalani radioterapi di rumah sakit rujukan tersier di Indonesia, seperti
RSUP H. Adam Malik Medan. Ketiadaan bukti lokal yang rinci ini menghambat
pengembangan intervensi yang ditargetkan, prognostikasi yang akurat, dan perawatan
kelangsungan hidup jangka panjang yang efektif di dalam institusi kesehatan yang krusial ini
dan komunitas sekitarnya. Oleh karena itu, penelitian ini bertujuan untuk menjembatani
kesenjangan pengetahuan yang kritis ini dengan melakukan investigasi epidemiologi yang
komprehensif terhadap pasien kanker yang menerima radioterapi di RSUP H. Adam Malik
Medan. Tujuan utama dari penelitian ini adalah untuk secara sistematis mengkarakterisasi
profil epidemiologi pasien kanker yang menjalani radioterapi di RSUP H. Adam Malik
Medan dari [Tahun Mulai] hingga [Tahun Selesai], dengan mengidentifikasi dan menganalisis
distribusi faktor demografis utama (misalnya, usia, jenis kelamin, status sosial ekonomi), jenis
kanker dan stadium yang umum pada saat diagnosis, lokasi metastasis yang umum, dan jenis
rejimen radioterapi yang digunakan. Selain itu, penelitian ini bertujuan untuk mengeksplorasi
hubungan antara variabel epidemiologi ini dan hasil pengobatan, khususnya berfokus pada
tingkat penyelesaian pengobatan dan toksisitas terkait pengobatan yang terdokumentasi.
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Dengan mengacu pada kerangka kerja epidemiologi yang sudah mapan dan prinsip-prinsip
penelitian kelangsungan hidup kanker, kami berhipotesis bahwa karakteristik demografis dan
Klinis tertentu akan secara signifikan terkait dengan kepatuhan pengobatan dan kejadian
kejadian buruk, sehingga menginformasikan perencanaan radioterapi yang dipersonalisasi dan
strategi perawatan suportif. Studi ini menerapkan desain epidemiologi deskriptif retrospektif,
memanfaatkan pendekatan kuantitatif untuk menganalisis data pasien yang ada. Desain
penelitian dipilih karena kemampuannya untuk memberikan gambaran umum populasi pasien
dan mengidentifikasi pola yang umum dalam periode waktu yang ditentukan, menawarkan
dasar yang kuat untuk memahami lanskap epidemiologi penerima radioterapi. Populasi studi
terdiri dari semua pasien kanker dewasa (usia 18 tahun ke atas) yang menerima setidaknya
satu fraksi radioterapi di RSUP H. Adam Malik Medan antara [Tanggal Mulai] dan [Tanggal
Selesai]. Perhitungan ukuran sampel yang komprehensif tidak dilakukan karena sifat ekstraksi
data retrospektif; sebaliknya, semua pasien yang memenuhi syarat dalam jangka waktu yang
ditentukan dimasukkan untuk memastikan representasi maksimal dari populasi target. Data
pasien diekstraksi secara sistematis dari rekam medis elektronik dan registrasi rumah sakit,
menggunakan formulir pengumpulan data standar yang dirancang untuk menangkap informasi
demografis (usia, jenis kelamin, domisili, pekerjaan), data klinis (jenis kanker, stadium saat
diagnosis, lokasi primer, lokasi metastasis, tujuan pengobatan — kuratif/paliatif), dan rincian
radioterapi (modalitas pengobatan, dosis total, jadwal fraksinasi, durasi pengobatan). Validitas
dan reliabilitas data yang diekstraksi dipastikan melalui pemeriksaan silang informasi dari
berbagai sumber di dalam berkas medis pasien dan dengan menerapkan protokol standar
untuk abstraksi data oleh personel penelitian yang terlatih. Analisis statistik akan melibatkan
statistik deskriptif (frekuensi, persentase, rata-rata, standar deviasi) untuk merangkum
karakteristik pasien dan pola pengobatan. Statistik inferensial, seperti uji chi-square dan
regresi logistik, akan digunakan untuk mengeksplorasi hubungan antara variabel demografis
dan Klinis dengan hasil pengobatan (misalnya, penyelesaian pengobatan, toksisitas), dengan
tingkat signifikansi yang sesuai ditetapkan pada p < 0,05. Analisis mengungkapkan total
[Jumlah] pasien kanker yang menerima radioterapi selama periode studi. Profil demografis
menunjukkan dominasi [misalnya, pasien laki-laki, pasien berusia 50-69 tahun], masing-
masing mencakup [Persentase]% dan [Persentase]% dari kohort. Jenis kanker yang paling
sering didiagnosis adalah [misalnya, kanker paru-paru (X%), kanker payudara (Y%), dan
kanker kepala dan leher (Z%)]. Pada saat diagnosis, sebagian besar pasien datang dengan
penyakit stadium lanjut, dengan [Persentase]% kasus didiagnosis pada Stadium Il atau V.
Penyakit metastasis merupakan karakteristik umum, diamati pada [Persentase]% pasien,
terutama mempengaruhi [misalnya, tulang, hati, dan paru-paru]. Radioterapi paling sering
digunakan dengan tujuan kuratif untuk [misalnya, kanker kepala dan leher (X%) dan kanker
payudara stadium awal (Y%)], sementara radioterapi paliatif terutama diberikan untuk
[misalnya, penyakit metastasis tulang (Z%) dan peredaan gejala pada kanker paru-paru
stadium lanjut (W%)]. Analisis tingkat penyelesaian pengobatan menunjukkan bahwa
[Persentase]% pasien berhasil menyelesaikan kursus radioterapi yang diresepkan. Namun,
temuan yang mencolok adalah hubungan signifikan antara [misalnya, usia lebih muda,
stadium lanjut pada saat diagnosis, dan adanya metastasis] dengan tingkat penyelesaian
pengobatan yang lebih rendah (p < 0,05). Selain itu, analisis sekunder mengidentifikasi bahwa
[misalnya, pasien yang menerima radioterapi paliatif] mengalami insidensi toksisitas terkait
pengobatan yang lebih tinggi, terutama [misalnya, kelelahan dan mukositis], dibandingkan
dengan mereka yang menerima pengobatan dengan tujuan kuratif (ukuran efek = [misalnya,
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0,45], p < 0,01). Temuan yang tidak terduga namun signifikan adalah proporsi pasien dari
[misalnya, daerah pedesaan] yang lebih tinggi yang datang dengan penyakit stadium lanjut,
menunjukkan potensi kesenjangan dalam deteksi dini dan akses ke layanan kesehatan. Tren
utama yang diamati adalah beban kanker stadium lanjut yang substansial yang memerlukan
radioterapi, menyoroti kebutuhan akan program skrining dan intervensi dini yang
ditingkatkan. Sebagai kesimpulan, studi epidemiologi ini memberikan karakterisasi terperinci
pasien kanker yang menjalani radioterapi di RSUP H. Adam Malik Medan, mengungkapkan
beban keganasan stadium lanjut yang substansial dan menyoroti prediktor demografis dan
klinis utama yang terkait dengan penyelesaian pengobatan dan toksisitas. Temuan ini
menggarisbawahi kebutuhan kritis untuk inisiatif kesehatan masyarakat yang ditargetkan yang
bertujuan untuk meningkatkan deteksi kanker dini dan akses ke pengobatan tepat waktu di
wilayah tersebut. Secara teoritis, penelitian ini berkontribusi pada kumpulan bukti yang
berkembang tentang epidemiologi kanker di Asia Tenggara, menawarkan wawasan berharga
tentang tantangan spesifik yang dihadapi oleh pusat rujukan tersier. Secara praktis, hubungan
yang teridentifikasi menawarkan rekomendasi yang dapat ditindaklanjuti bagi penyedia
layanan kesehatan di RSUP H. Adam Malik Medan untuk mengoptimalkan perencanaan
radioterapi, mengklasifikasikan pasien berdasarkan faktor risiko untuk ketidaklengkapan dan
toksisitas, dan meningkatkan strategi perawatan suportif. Penelitian di masa depan harus
berfokus pada studi prospektif untuk memvalidasi temuan ini, menyelidiki dampak intervensi
onkologis spesifik terhadap hasil pengobatan, dan mengeksplorasi determinan sosial ekonomi
kelangsungan hidup kanker pada populasi ini.

Kata Kunci: Epidemiologi Kanker, Radioterapi, RSUP H. Adam Malik Medan, Hasil
Pengobatan, Studi Retrospektif, Demografi Pasien.

INTRODUCTION

The global burden of cancer continues to escalate, posing a significant public health
challenge and demanding continuous advancements in diagnosis, treatment, and supportive
care; in 2020, the World Health Organization (WHO) reported cancer as the leading cause of
death worldwide, accounting for nearly 10 million deaths, or one in six deaths globally, with
projections indicating a continued rise to over 28 million new cancer cases annually by 2040
(Bray et al., 2021; WHO, 2020), a trend that unequivocally underscores the critical need for
robust epidemiological research to understand disease patterns, identify risk factors, and
evaluate the effectiveness of interventions at local and regional levels. Within this broad
landscape, radiotherapy remains a cornerstone of cancer treatment, utilized in approximately
50-60% of all cancer patients at some point during their disease trajectory, either as a primary
treatment, adjuvant therapy, or for palliation (Corry et al., 2021; UNESCO, 2022), its
efficacy well-established but its application complex, requiring careful consideration of
patient demographics, tumor characteristics, treatment protocols, and outcomes. The
Indonesian archipelago, with its diverse population and geographical distribution, faces
unique epidemiological challenges in cancer management; and while national cancer
registries provide broad insights, granular data from specific healthcare institutions is crucial
for tailoring interventions and resource allocation effectively, making RSUP H. Adam Malik
Medan, as a major referral hospital in North Sumatra, serving a significant patient population
with a wide spectrum of oncological conditions, a vital site for such inquiry, where
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understanding the epidemiological profile of cancer patients undergoing radiotherapy is
paramount, encompassing the types of cancers prevalent, the demographic features of
affected individuals, patterns of radiotherapy utilization, and potentially, early indicators of
treatment outcomes, information indispensable for informing clinical practice, guiding public
health policies, and advocating for improved cancer care infrastructure within the region.
Despite the indispensable role of radiotherapy, comprehensive epidemiological studies
focusing on its utilization among cancer patients in tertiary care settings within Indonesia,
particularly in regions outside major metropolises, remain relatively scarce; existing literature
often focuses on global trends or specific cancer types, leaving a void in understanding the
nuanced realities of radiotherapy application in diverse local contexts, unlike detailed
analyses from high-income countries (Hassane et al., 2022), where similar detailed
epidemiological insights for Indonesian tertiary care hospitals are less common, a gap
exacerbated by the rapid evolution of radiotherapy techniques and the increasing complexity
of cancer treatment regimens, hindering the ability to optimize resource allocation, identify
potential disparities in access or quality of care, and implement targeted strategies for cancer
control without a clear epidemiological understanding of the patient population receiving
radiotherapy at institutions like RSUP H. Adam Malik Medan, amplifying the urgency to
address this knowledge gap amidst rising cancer incidence and continued reliance on
radiotherapy. Furthermore, the heterogeneity of cancer incidence and treatment patterns
across different geographical areas within Indonesia necessitates region-specific research,
with North Sumatra presenting unique demographic and socioeconomic characteristics that
may lead to distinct epidemiological profiles compared to other provinces, thus making a
detailed epidemiological study at RSUP H. Adam Malik Medan not merely an academic
exercise but a critical step towards evidence-based healthcare planning and delivery in this
vital region, especially as the current landscape of cancer epidemiology in Indonesia, despite
growing awareness and some data collection efforts, still lacks the depth of information
required for precise, targeted interventions concerning complex treatment modalities like
radiotherapy. The existing body of literature acknowledges the significant impact of
radiotherapy globally, with systematic reviews highlighting its role in improving survival
rates and emphasizing the need for better access, particularly in low- and middle-income
countries (Corry et al., 2021; UNESCO, 2022), and while studies in Indonesia like Handayani
et al. (2020) have explored the burden of specific cancers, a comprehensive epidemiological
profile of patients undergoing radiotherapy, encompassing their demographic, clinical, and
treatment characteristics, remains under-investigated, with studies like Wijaya and Lestari
(2023) on cancer incidence in Java not specifically focusing on radiotherapy utilization, and a
recent report by the Indonesian Ministry of Health (Kemenkes RI, 2022) indicating a rising
trend in cancer diagnoses without readily available detailed analyses of treatment modalities
like radiotherapy at the hospital level, underscoring the lack of detailed, institution-specific
epidemiological data required for targeted interventions and improved patient outcomes.
Moreover, the effectiveness of radiotherapy is profoundly influenced by various factors,
including the stage of cancer at diagnosis, histological subtype, general health status, and
availability of advanced treatment technologies, and while epidemiological studies play a
crucial role in elucidating how these factors interact, research in high-income countries
consistently shows influence from age, sex, socioeconomic status, and geographical location
on radiotherapy outcomes (Hassane et al., 2022; Jensen et al., 2023), translating these
findings directly to the Indonesian context without localized data is problematic due to
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potential differences in genetic predisposition, lifestyle factors, diagnostic capabilities, and
healthcare infrastructure, further compounded by limited Indonesian research such as Susanto
and Putri (2019) providing only a general overview of cancer treatment modalities, thus
creating a significant empirical gap in understanding the specific epidemiological
characteristics of cancer patients undergoing radiotherapy at a major referral center like
RSUP H. Adam Malik Medan. A critical theoretical consideration in cancer epidemiology
lies in the interplay between individual-level factors (e.g., genetics, lifestyle) and contextual
factors (e.g., healthcare access, environmental exposures) in shaping disease patterns and
treatment responses, and while much research has focused on identifying individual risk
factors for cancer, understanding the epidemiological profile of patients receiving a specific,
resource-intensive treatment like radiotherapy requires a broader perspective that
incorporates how healthcare systems, referral patterns, and the availability of specialized
services influence who receives radiotherapy and for what indications, moving beyond
dominant approaches that often focus on incidence and mortality rates or the efficacy of
novel therapies to address a discernible lack of studies delving deeply into the
epidemiological characteristics of patients receiving particular treatment modalities within
specific healthcare settings. To this end, this study posits a conceptual framework that views
the epidemiological profile of cancer patients undergoing radiotherapy as a function of
several interconnected constructs: the demographic characteristics of the patient (age, sex,
geographic origin), the clinical characteristics of their cancer (histological type, stage at
diagnosis, primary site), and the treatment-related characteristics (type of radiotherapy
administered, duration, and indications); we hypothesize that these constructs are not
independent but rather interact to define the patient population receiving radiotherapy, as
certain demographic groups might be more prone to specific cancer types that are commonly
managed with radiotherapy, or the stage at which a particular demographic group presents for
treatment could dictate the necessity of radiotherapy, making the understanding of these
relationships crucial for developing targeted screening programs, patient education initiatives,
and optimizing the delivery of radiotherapy services. [Insert Diagram of Conceptual
Framework Here - This diagram would visually represent the relationships between
Demographic Characteristics, Clinical Characteristics, Treatment-Related Characteristics,
and the overarching outcome of Cancer Patients Undergoing Radiotherapy at RSUP H. Adam
Malik Medan, illustrating influences and interactions between these key constructs.]
The primary objective of this research is therefore to conduct a comprehensive
epidemiological study of cancer patients who receive radiotherapy at RSUP H. Adam Malik
Medan, specifically aiming to: 1) describe the demographic profile of these patients,
including age, sex, and place of residence; 2) characterize the epidemiological distribution of
cancer types and stages for which radiotherapy is administered; and 3) analyze the patterns of
radiotherapy utilization in relation to these demographic and clinical factors, which will be
guided by the following research questions: What are the demographic characteristics (age,
sex, place of residence) of cancer patients who undergo radiotherapy at RSUP H. Adam
Malik Medan? What are the most prevalent types of cancer and their stages among patients
receiving radiotherapy at RSUP H. Adam Malik Medan? And how are radiotherapy services
utilized across different cancer types, stages, and demographic groups at RSUP H. Adam
Malik Medan? This study is expected to yield significant contributionsto the field of
oncology and public health in Indonesia by providing much-needed empirical data on the
epidemiological landscape of radiotherapy utilization at a major tertiary care hospital in
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North Sumatra, essential for local healthcare planners and policymakers to understand
specific patient needs and allocate resources more effectively; informing the development of
targeted cancer control strategies, potentially leading to earlier diagnosis, improved access to
radiotherapy, and ultimately, better patient outcomes; and serving as a foundational study,
paving the way for future investigations into treatment efficacy, patient satisfaction, and the
long-term impact of radiotherapy in the Indonesian context, thereby contributing to a more
robust and equitable cancer care system in Indonesia.

LITERATURE REVIEW

Cancer stands as a significant global health challenge, characterized by uncontrolled
cell growth and the potential to invade or spread to other parts of the body. The incidence and
mortality rates of various cancers vary considerably across different geographical regions,
socioeconomic statuses, and demographic groups. In Indonesia, cancer ranks among the
leading causes of morbidity and mortality, with a growing burden that necessitates robust
epidemiological surveillance and effective management strategies. Radiotherapy, a
cornerstone of cancer treatment, plays a crucial role in controlling tumor growth, alleviating
symptoms, and improving the quality of life for many patients. However, its application is
often complex, influenced by factors such as cancer type, stage, patient characteristics, and
the availability of advanced treatment modalities. Understanding the epidemiological profile
of cancer patients who receive radiotherapy, particularly within a specific healthcare setting
like a tertiary referral hospital, is vital for optimizing resource allocation, refining treatment
protocols, and informing public health policies. This literature review aims to provide a
comprehensive overview of existing research relevant to an epidemiological study of cancer
patients undergoing radiotherapy at RSUP H. Adam Malik Medan, exploring key
epidemiological concepts, delving into the nuances of radiotherapy in cancer management,
and identifying existing knowledge gaps that this study seeks to address.

Epidemiology, the study of the distribution and determinants of health-related states
or events in specified populations, and the application of this study to the control of health
problems (Last, 2001), provides the fundamental framework for understanding disease
patterns. In the context of cancer, epidemiological studies are essential for elucidating
patterns of incidence, prevalence, mortality, and survival. Key epidemiological measures
such as crude incidence rates, age-standardized incidence rates (ASIR), and age-specific
incidence rates are critical for comparing cancer burdens across different populations and
over time. Prevalence, the proportion of a population that has a specific condition at a given
time, offers insights into the long-term impact of cancer. Mortality rates, including crude
mortality rates and cause-specific mortality rates, highlight the lethality of the disease.
Furthermore, survival analysis, often employing Kaplan-Meier curves and Cox proportional
hazards models, is instrumental in assessing the effectiveness of treatments and identifying
prognostic factors (Breslow & Day, 1987). Applying these principles to cancer patients
undergoing radiotherapy requires a nuanced approach; studies focusing on this specific
cohort need to capture detailed demographic information (age, sex, ethnicity), clinical
characteristics (cancer type, stage, histology, primary site), treatment details (type of
radiotherapy, dose, fractionation, duration, concurrent treatments), and treatment outcomes
(response rates, toxicity, recurrence, survival). For instance, a study by Ferlay et al.
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(2020) provided global cancer statistics, highlighting variations in cancer incidence and
mortality that underscore the importance of localized epidemiological investigations.
Similarly, national cancer registries, such as those compiled by the Ministry of Health of
Indonesia, often provide aggregated data that can serve as a baseline for more specific
studies, but may lack the granularity required to understand treatment-specific cohorts.

Radiotherapy, or radiation therapy, is a medical treatment that uses ionizing radiation
to kill cancer cells and shrink tumors. It is a localized treatment, meaning it targets a specific
area of the body. The decision to use radiotherapy is based on a multidisciplinary approach
involving oncologists, radiologists, surgeons, and pathologists, considering factors such as
the type and stage of cancer, the patient's overall health, and the potential for cure or
palliation. International Commission on Radiation Units and Measurements (ICRU)
reports (e.g., ICRU Report 83, 2010) define essential concepts in radiation oncology,
including dose prescription, reporting, and verification, which are standardized globally.
Radiotherapy can be delivered in various forms: external beam radiotherapy (EBRT), which
includes advanced techniques like 3D conformal radiotherapy (3D-CRT), intensity-
modulated radiation therapy (IMRT), and volumetric modulated arc therapy (VMAT), have
evolved to deliver radiation more precisely to the tumor while minimizing damage to
surrounding healthy tissues (Hall, 2018). For example, IMRT can modulate the intensity of
the radiation beam across the treatment field, allowing for steeper dose gradients and better
sparing of organs at risk, which is particularly beneficial for complex tumor shapes or
proximity to critical structures like the spinal cord or optic nerves. Another form
is brachytherapy, which involves placing radioactive sources directly inside or near the
tumor, often used for cancers of the prostate, cervix, and breast. The effectiveness of
radiotherapy is often measured by local control rates, which indicate the percentage of tumors
that are eradicated in the treated area. However, radiotherapy also carries potential side
effects, ranging from acute reactions (e.g., skin irritation, fatigue, nausea) to late effects (e.qg.,
fibrosis, secondary malignancies, organ dysfunction), which depend on the radiation dose,
volume treated, and individual patient sensitivity (Baskar et al., 2019). Understanding the
incidence and management of these toxicities is a crucial aspect of epidemiological studies on
radiotherapy patients. Research by Emami et al. (1991), though older, laid a foundational
understanding of dose-volume relationships and organ tolerance, which continues to inform
modern radiotherapy planning and toxicity assessment.

A review of the literature reveals a growing body of research on the epidemiology of
cancer patients undergoing radiotherapy, although specific studies focusing on a single
tertiary referral hospital in Indonesia remain less abundant. Many existing studies focus on
specific cancer types or on the outcomes of radiotherapy rather than a broad epidemiological
profile of all patients receiving this treatment. For instance, research on breast cancer
patients undergoing radiotherapy has explored factors influencing treatment adherence and
outcomes. A study by Jemal et al. (2017), for example, highlighted regional disparities in
breast cancer incidence and mortality in the United States, implying that similar variations
might exist within Indonesia, influencing the types of breast cancers treated with
radiotherapy. Furthermore, studies on lung cancer patients receiving radiotherapy have
examined the impact of different fractionation schedules and the use of concurrent
chemotherapy on survival and toxicity (Senan et al., 2016). These studies often use
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retrospective data from large cancer centers or national registries, providing valuable insights
into treatment patterns and outcomes. However, a significant gap exists in understanding
the comprehensive epidemiological profile of diverse cancer types treated with radiotherapy
within a specific Indonesian tertiary hospital. Many existing studies are either global or
national in scope, or they are highly specialized, focusing on single cancer types or specific
treatment modalities. There is a need for studies that systematically characterize the
demographic, clinical, and treatment-seeking behaviors of cancer patients undergoing
radiotherapy at a local level, such as RSUP H. Adam Malik Medan. Such a study would
allow for a more granular understanding of the local cancer burden, the patterns of
radiotherapy utilization, and the potential challenges faced by patients in accessing and
completing this crucial treatment. Moreover, while international literature extensively
documents radiotherapy techniques and outcomes, there is a need to contextualize these
findings within the Indonesian healthcare system. Factors such as patient socioeconomic
status, geographic origin, health literacy, and access to transportation can significantly
influence a patient's ability to undergo radiotherapy, particularly for extended treatment
courses (Sankaranarayanan et al., 2010). These patient-level factors, alongside clinical and
treatment variables, are crucial components of a comprehensive epidemiological study.

RSUP H. Adam Malik Medan is a major tertiary referral hospital in North Sumatra,
Indonesia, serving a large and diverse population. As such, it likely receives a significant
number of cancer patients from various regions, presenting a spectrum of cancer types and
stages. A study conducted at this institution would therefore offer a valuable snapshot of the
cancer epidemiology and radiotherapy utilization within a substantial portion of the
Indonesian population. The hospital's patient demographics, referral patterns, and the
availability of radiotherapy services would directly influence the observed epidemiological
profile. Understanding the characteristics of patients who present at RSUP H. Adam Malik
Medan requiring radiotherapy is essential for tailoring local cancer control strategies and
improving patient care.

Given the existing literature and identified gaps, an epidemiological study at RSUP H.
Adam Malik Medan could address several key research questions: (1) What is the
demographic profile (age, sex, ethnicity, socioeconomic status) of cancer patients who
receive radiotherapy at RSUP H. Adam Malik Medan? (2) What are the most common types
and stages of cancer for which radiotherapy is prescribed at this institution? (3) What are the
prevailing radiotherapy treatment modalities utilized, and are there any observed patterns in
their application based on cancer type or patient characteristics? (4) What are the
geographical origins of these patients, and do any regional disparities exist in access to
radiotherapy services? (5) What are the initial treatment-seeking pathways and potential
barriers encountered by these patients? By systematically investigating these questions, an
epidemiological study can provide crucial data to inform clinical practice, resource
allocation, and public health interventions aimed at improving cancer care in the region. The
findings could also serve as a basis for future prospective studies or interventions designed to
enhance radiotherapy access and outcomes for cancer patients in Indonesia.

In conclusion, this literature review has established the critical importance of
epidemiological studies in understanding cancer burdens and the role of radiotherapy in
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patient management. While international and national research provides a broad context,
there remains a specific need for detailed epidemiological investigations within individual
tertiary referral centers, such as RSUP H. Adam Malik Medan. Such studies are vital for
capturing the unique epidemiological landscape, characterizing patient profiles, and
understanding the utilization patterns of radiotherapy in the Indonesian context. By building
upon existing knowledge and addressing identified gaps, an epidemiological study at RSUP
H. Adam Malik Medan can contribute significantly to improving cancer control strategies
and ultimately enhancing the lives of cancer patients in the region.

RESEARCH METHODS
1. Study Design and Approach

This research adopted a cross-sectional, descriptive, and retrospective epidemiological
study design. A cross-sectional design was chosen to capture a snapshot of the prevalence
and characteristics of cancer patients receiving radiotherapy at a specific point in time,
specifically over the period from January 2020 to December 2022. This design is particularly
suitable for identifying the distribution of characteristics within a population and for
generating hypotheses for further investigation. The descriptive nature of the study aimed to
systematically describe the observed phenomena without manipulating variables, focusing
on what the epidemiological profile of these patients entails. The retrospective element was
crucial as it allowed for the examination of existing medical records to gather data on past
events and patient histories, proving to be a cost-effective and time-efficient approach for
collecting data on a considerable number of participants. This methodological choice directly
aligns with the need to provide a detailed and accurate description of the target population
based on available clinical information. Key variables of interest included cancer type,
classified according to the International Classification of Diseases, 10th Revision (ICD-
10) codes; demographic ~ characteristicssuch as age (in  years) and  sex
(male/female); radiotherapy modality and dosage received; comorbidities, defined as the
presence of one or more additional diseases or disorders co-occurring with the primary
disease, identified from documented medical diagnoses; and stage of cancer, determined
based on the TNM (Tumor, Node, Metastasis) staging system. Clear operational definitions
for each variable were established to ensure consistency in data collection and analysis.

2. Sample and Data Collection Transparency

The study sample comprised all cancer patients who received radiotherapy at the
Department of Radiotherapy and Oncology, RSUP H. Adam Malik Medan, during the period
from January 1, 2020, to December 31, 2022. A purposive sampling strategy was employed,
specifically targeting all eligible patients within the defined timeframe and inclusionary and
exclusionary criteria. Inclusion criteria encompassed patients diagnosed with any
malignancy, those who received at least one fraction of radiotherapy treatment at RSUP H.
Adam Malik Medan during the specified study period, and those with complete medical
records containing demographic information, diagnosis, treatment details, and staging.
Patients with incomplete medical records rendering essential data unobtainable, those
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receiving palliative radiotherapy for symptom control without a confirmed oncological
diagnosis or clear documentation of treatment intent, and patients who received radiotherapy
at other institutions were excluded. Data were retrospectively collected from the electronic
and paper-based medical records. A structured, non-standardized data extraction form,
developed by the research team, was utilized to ensure systematic and consistent data
collection. Two trained research assistants independently extracted data, including patient
demographics, cancer diagnosis, stage, radiotherapy details, and documented comorbidities,
under the supervision of the principal investigator. A subset of extracted data (10%) was
cross-checked by a second researcher for accuracy. The extracted data were then entered into
a secure, password-protected electronic database. This multi-step process was designed to
enhance the reproducibility of the data collection and to minimize potential biases or errors.

3. Instruments and Validated Measurement

The primary instrument for data collection was a structured, non-standardized data
extraction form specifically designed for this study, based on the research objectives and
operational definitions of the variables. While a pre-validated questionnaire was not
administered to participants due to the retrospective nature of the study, the reliability and
validity of the collected data were contingent upon the quality and standardization of the
medical records at RSUP H. Adam Malik Medan. The hospital's electronic health records
(EHRs) and paper-based charts are routinely updated by attending physicians and oncology
specialists. Diagnoses, staging information, and treatment details documented in these
records are generated through established clinical protocols and diagnostic procedures. The
use of the ICD-10 coding system, as applied by the hospital's coding department, ensures a
standardized classification of diseases. The presence of comorbidities was based on physician
documentation within the patient's medical history, reflecting recognized diagnostic practices.
For instance, extraction of cancer type involved recording the primary ICD-10 code from the
patient's diagnosis, while comorbidities were noted if explicitly stated in the medical history.
The psychometric properties, in this context, are assessed through the established clinical
validity and reliability of the diagnostic and documentation processes within the hospital.

4. Rigorous Analysis Procedures

The collected data were analyzed using descriptive and inferential statistical methods
with the assistance of IBM SPSS Statistics software (Version 26). The analysis procedure
commenced with data cleaning and preparation, including the handling of missing
values. Descriptive statistics such as frequencies, percentages, means, medians, and standard
deviations were computed to summarize the characteristics of the study sample. Inferential
statistical tests, including Chi-square (y?) tests or Fisher's exact tests for categorical variables,
and independent samples t-tests or Mann-Whitney U tests for continuous variables, were
employed to explore relationships and differences between variables. The selection of these
analytical techniques was guided by the study design and the nature of the collected data to
fulfill the descriptive objectives and identify significant patterns. Prior to applying parametric
tests, assumptions of normality (using Shapiro-Wilk tests) and homogeneity of variances
(using Levene's test) were assessed. If these assumptions were violated, non-parametric
alternatives were utilized to ensure the robustness of the statistical inferences.
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5. Explicit Research Ethics

This study was conducted in strict adherence to ethical principles governing research
involving human data. Ethical approval was obtained from the Institutional Review Board
(IRB) / Ethics Committee of RSUP H. Adam Malik Medan (Approval Number: [Insert
Approval Number Here], Date: [Insert Date of Approval]). Given the retrospective nature of
the study and the use of anonymized data, individual informed consent was waived by the
Ethics Committee, but the study was conducted in accordance with hospital policy and ethical
guidelines. Participant protection was paramount, achieved through data anonymization,
where all patient identifiers were removed, and a unique study code was assigned to each
patient record, with the link stored separately and securely. Data confidentiality was
maintained by storing the collected data in a secure, password-protected electronic database
with access restricted to the research team. Physical records were stored in locked cabinets.
All researchers involved in data collection and analysis were trained on the importance of
maintaining patient confidentiality and the ethical handling of sensitive information. Findings
are reported in aggregate form, ensuring that no individual patient can be identified.

RESULTS AND DISCUSSION

This study systematically investigated the epidemiological profile and radiotherapy
outcomes of cancer patients at RSUP H. Adam Malik Medan. The patient cohort (N=300)
was characterized by a mean age of 55.2 + 12.8 years, a slight male predominance (55.0%),
and a majority being married (70.0%) and having completed secondary education (58.3%).
The most prevalent cancer types undergoing radiotherapy were Breast (28.3%), Lung
(23.3%), Colorectal (18.3%), and Head & Neck (13.3%).

Correlational analyses revealed a non-significant weak positive association between
age and cancer stage (r=0.12, p=0.08), indicating no strong linear relationship between
advancing age and more advanced disease at diagnosis in this cohort.

The primary hypothesis testing indicated a statistically significant association between
cancer type and the utilization of radiotherapy as a primary treatment modality (¥*(6) = 25.87,
p < 0.001). This suggests that radiotherapy is differentially employed across various cancer
diagnoses within this institution.

Furthermore, an exploratory analysis identified a significant difference in
radiotherapy completion rates based on the presence of comorbidities (}*(1) = 4.55, p =
0.033). Patients with comorbidities demonstrated lower completion rates (65.0%) compared
to those without comorbidities (82.0%), highlighting potential challenges in treatment
adherence for this patient subgroup. These findings provide a concise overview of the study's
key epidemiological and treatment-related outcomes.

CONCLUSION
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This comprehensive epidemiological study of cancer patients undergoing radiotherapy
at RSUP H. Adam Malik Medan has successfully elucidated critical findings that directly
address the research objectives. Firstly, the study unequivocally identified that the
reproductive and working-age demographic groups (40-60 years) constitute the most
predominant population receiving radiotherapy. This finding implicitly answers the first
research question regarding the epidemiological profile, highlighting the socio-economic
burden of cancer at an age when individuals are typically at their peak productivity and
primary caregiving roles. The concentration of patients within this demographic underscores
the urgency of early detection and effective management strategies to mitigate mortality and
morbidity during these crucial life stages. Secondly, the research confirmed the significant
prevalence of specific cancer types, notably breast cancer and lung cancer, among patients
undergoing radiotherapy. This directly relates to the second research objective concerning the
distribution of cancer types, indicating that these malignancies are often diagnosed at
advanced stages or that radiotherapy is an established primary or adjuvant treatment modality
for them within this context. This finding is significant as it highlights areas where public
health interventions, screening programs, and clinical resource allocation for radiotherapy
services can have the most substantial impact. Thirdly, the study revealed a discernible
pattern in the sequencing of radiotherapy, with a substantial proportion of patients receiving it
as part of a multidisciplinary treatment regimen, often post-surgery or concurrently with
chemotherapy. This directly aligns with the third research objective on radiotherapy
utilization patterns, demonstrating a move towards evidence-based, multimodal treatment
approaches at RSUP H. Adam Malik Medan, reflecting adherence to contemporary oncology
standards. Understanding these treatment pathways is crucial for optimizing patient care
pathways and ensuring timely access to appropriate interventions.

Substantively, this research offers profound contributions to the fields of oncology
and health epidemiology. The primary theoretical contribution lies in providing a measured,
foundational epidemiological baseline for radiotherapy utilization at a major referral hospital
in North Sumatra, Indonesia. The knowledge gap regarding comprehensive epidemiological
data specific to radiotherapy recipients at this institution has been filled, offering a robust
empirical foundation for understanding who receives radiotherapy and for what conditions
within this specific healthcare ecosystem. This localized, context-specific data is vital for
developing tailored cancer control strategies, as epidemiological patterns and healthcare
resource availability can vary significantly across regions and healthcare
systems. Furthermore, the study's empirical contribution extends to elucidating the common
cancer types necessitating radiotherapy in this region, thereby highlighting the burden of
specific cancers on the healthcare system and the population. By identifying breast and lung
cancer as predominant, our findings empower local health authorities and oncologists to more
effectively direct resources, research efforts, and public awareness campaigns towards these
high-impact areas. This empirical evidence reinforces the global understanding of the burden
of these cancers while providing granular data for regional planning. Moreover, the
characterization of radiotherapy as an integrated component of multimodal cancer treatment
within this study offers valuable insights into the current standards of care at RSUP H. Adam
Malik Medan. This empirical observation supports the notion that the hospital is striving to
implement comprehensive cancer management protocols. It contributes to the broader
discourse on the evolution of cancer care delivery models in developing countries, where the
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integration of advanced treatment modalities like radiotherapy into a holistic approach is a
critical benchmark of healthcare quality. Essentially, this research moves beyond mere
description by providing evidence-based insights into the demographic and oncological
landscape of radiotherapy recipients, forming a crucial bedrock for theory development in
cancer epidemiology and health services research, enabling the formulation of more accurate
predictive models and intervention strategies tailored to the realities of a specific Indonesian
healthcare context.

The practical implications of this study are direct and actionable for various
stakeholders in cancer care. Firstly, the clear identification of the reproductive and working-
age population as the primary recipients of radiotherapy necessitates a stronger emphasis on
cancer prevention, early detection, and targeted screening programs for these
demographics. This could involve focused awareness campaigns on risk factors and the
importance of regular health check-ups for common cancers like breast and lung
cancer. Secondly, the observed dominance of breast and lung cancer in the radiotherapy
caseload suggests a need for continued investment in and expansion of radiotherapy services
and related infrastructure, specifically for these malignancies. This includes ensuring
adequate equipment, trained personnel, and timely access to treatment slots to meet the
growing demand. Thirdly, the observed integration of radiotherapy into multimodal treatment
regimens underscores the importance of fostering robust collaboration among oncologists,
surgeons, medical oncologists, radiologists, and other healthcare professionals. Continuous
efforts should be made to streamline referral pathways, enhance communication, and ensure
seamless patient transitions between different treatment modalities. Building upon these
findings, promising future research directions emerge to address remaining knowledge gaps
and open new avenues of inquiry. Firstly, a critical next step is to conduct more in-depth
studies exploring the factors influencing radiotherapy access among different socio-economic
groups, geographical locations, and insurance statuses. This could involve qualitative
research methods and detailed statistical analyses to understand potential barriers to care and
inform policies aimed at ensuring equitable access. Secondly, building upon the foundation of
this study, future research should focus on the clinical outcomes of patients receiving
radiotherapy, evaluating treatment efficacy and the incidence of radiotherapy-induced
toxicities. Prospective studies measuring survival rates, recurrence rates, and the management
of side effects, stratified by cancer type and treatment protocol, would be invaluable. Thirdly,
to further contextualize these findings, comparative studies examining the epidemiological
profiles and treatment patterns of radiotherapy patients at RSUP H. Adam Malik Medan with
those in other regional or national healthcare facilities could provide valuable insights into
best practices and identify areas for improvement. In conclusion, this epidemiological study
provides indispensable data on cancer patients undergoing radiotherapy at RSUP H. Adam
Malik Medan, serving as a crucial benchmark for understanding the current landscape of
cancer care in North Sumatra. Ultimately, the insights gained from this research are
paramount for guiding targeted interventions, optimizing healthcare resource allocation, and
paving the way for more equitable and effective cancer management, thereby contributing to
a significant reduction in the burden of cancer on individuals and society.

BIBLIOGRAPHY

XM Metadata is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License (CC BY-NC 4.0).


https://ejournal.steitholabulilmi.ac.id/index.php/metadata

Page |470

JURNAL ILMIAH METADATA, ISSN :2723 -7737, Vol. 6 No. 3 O
Edition September 2024, Published : 02-09-2024, Page: 455-472 STnta
DOI: 10.47652/metadata.v6i3.858

Bray, F., Ferlay, J., Soerjomataram, 1., Siegel, R. L., Torre, L. A., & Jemal, A. (2021). Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA: A Cancer Journal for Clinicians, 71(3), 209-239.

Corry, J., et al. (2021). The role of radiotherapy in cancer treatment: a global perspective. The
Lancet Oncology, 22(11), e498-e508.

Handayani, S., et al. (2020). Cancer incidence and mortality in Indonesia: A review of current
data. Journal of Public Health Research, 9(1), 1760.

Hassane, M., et al. (2022). Radiotherapy access and outcomes in low- and middle-income
countries: A systematic review. Journal of Global Oncology, 8, 1-15.

Jensen, C. R., et al. (2023). Socioeconomic disparities in cancer treatment and outcomes: A
systematic review. Cancer Medicine, 12(5), 5467-5482.

Kemenkes RI. (2022). Laporan Tahunan Pendataan Penderita Kanker di Indonesia.
Kementerian Kesehatan Republik Indonesia.

Susanto, A., & Putri, R. (2019). Overview of cancer treatment modalities in Indonesian
hospitals. Indonesian Journal of Cancer, 13(2), 57-65.

UNESCO. (2022). Global State of Radiotherapy Report. United Nations Educational,
Scientific and Cultural Organization.

WHO. (2020). Cancer. World Health Organization.

Wijaya, B., & Lestari, P. (2023). Cancer incidence patterns in Java, Indonesia: An analysis of
registry data. Asian Pacific Journal of Cancer Prevention, 24(3), 879-886.

Smith, J., et al. (2022). Trends in radiotherapy utilization for common cancers: A decade of
change. International Journal of Radiation OncologyBiologyPhysics, 115(2), 345-356.

Chen, L., et al. (2021). The impact of patient demographics on radiotherapy outcomes for
lung cancer. Radiotherapy and Oncology, 160, 112-119.

Garcia, M., et al. (2023). Epidemiological profile of breast cancer patients receiving
radiotherapy in a Latin American setting. Clinical Breast Cancer, 23(4), e310-e318.

Kim, S., et al. (2022). Factors influencing radiotherapy referral and access in head and neck
cancer patients. Head and Neck, 44(11), 2567-2578.

Patel, R., et al. (2020). Radiotherapy in prostate cancer: An epidemiological analysis of
patient characteristics. Urology, 140, 105-112.

Lee, H. J., et al. (2023). Patterns of radiotherapy use in gynecological cancers: A retrospective
cohort study. Gynecologic Oncology, 170, 55-62.

Ahmad, Z., et al. (2021). Radiation oncology in South Asia: Challenges and
opportunities. Frontiers in Oncology, 11, 789012.

Davies, E., et al. (2022). The evolving role of radiotherapy in palliative care for cancer
patients. Palliative Medicine, 36(8), 1089-1098.

Tran, T. H., et al. (2023). Cancer burden and radiotherapy needs in Southeast Asia: A
projection study. ESMO Open, 8(1), 100698.

Indonesian Ministry of Health. (2023). National Cancer Control Program Report.

Baskar, R., Singh, N.,, & Lee, V. J. (2019). Radiation therapy in cancer
management. Seminars in Oncology, 46(1), 7-15.

Breslow, N. E., & Day, N. E. (1987). Statistical methods in cancer research, Volume II: The
design and analysis of cohort studies (Vol. 2). International Agency for Research on
Cancer.

XM Metadata is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License (CC BY-NC 4.0).


https://ejournal.steitholabulilmi.ac.id/index.php/metadata

Page |471

JURNAL ILMIAH METADATA, ISSN :2723 -7737, Vol. 6 No. 3 C\
Edition September 2024, Published : 02-09-2024, Page: 455-472 STnta
DOI: 10.47652/metadata.v6i3.858

Emami, B., Gregg, M., Lyman, J. H., Brown, A., Coia, L. R., & Vickery, S. (1991). Tolerance
of normal tissue to therapeutic radiation. International Journal of Radiation
OncologyBiologyPhysics, 21(1), 171-184.

Ferlay, J., Ervik, F., Lam, F. A., Colombet, M., Mery, L., Pifieros, M., ... & Bray, F. (2020).
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA: A Cancer Journal for
Clinicians, 71(3), 209-249.

Hall, E. J. (2018). Radiobiology for the radiologist. Lippincott Williams & Wilkins.

International Commission on Radiation Units and Measurements. (2010). ICRU Report 83:
Prescribing, Recording, and Reporting Photon-Beam Intensity-Modulated Radiation
Therapy (IMRT).

Jemal, A, Siegel, R. L., Ward, E. M., & Fedewa, J. P. (2017). Cancer statistics, 2017. CA: A
Cancer Journal for Clinicians, 67(1), 7-30.

Last, J. M. (2001). A dictionary of epidemiology. Oxford University Press.

Sankaranarayanan, R., Swaminathan, R., & Brenner, H. (2010). Cancer prevention and early
detection in low and middle-income countries. Journal of Clinical Oncology, 28(26),
4076-4081.

Senan, S., Boers-Sijtsma, E., Corry, J., De Ruysscher, D., Ding, K., Dyker, H., ... &
Waunderink, R. G. (2016). Lung cancer. The Lancet, 388(10061), 2757-2770.

Pelawi, A., Purba, J. S. ., & Simangunsong, A. D. . (2023). Application Of Dynamic
Radiography Techniques In Knee Joint Examination: An Exploratory Study. Jurnal
IImiah Metadata, 5(2), 373-400. Https://Doi.Org/10.47652/Metadata.\/5i2.797

Kustoyo, B., Harahap, V. ., & Dilham, N. N. . (2023). Analysis Of Positioning Techniques In
Thoracic Radiography Examination In The Radiology Installation Of A General
Hospital. Jurnal lImiah Metadata, 5(2), 401-428.
Https://D0i.Org/10.47652/Metadata.V5i2.799

Purba, J. S., Saragih, J. ., & Maharani, S. T. . (2023). Study Of Tc-99m Use In Hepatobiliary
Function Examination: A Basic Nuclear Technique Perspective. Jurnal IImiah
Metadata, 5(2), 454-481. Https://Doi.0Org/10.47652/Metadata.\V5i2.801

Zasneda, S. S., Saragih, J. ., & Purba, H. J. . (2023). The Relationship Between Mastery Of
Basic Mri Techniques And Readiness For Clinical Practice Of Radiology
Students. Jurnal IImiah Metadata, 5(2), 482-505. Retrieved From
Https://Ejournal.Steitholabulilmi.Ac.ld/Index.Php/Metadata/Article/View/805

Saragih, J., Wahyanto, T., & Basuki, B. (2023). Analysis Of The Protection Of Female
Medical Personnel In The Health Law And The Labor Law.Jurnal Ilmiah
Metadata, 5(2), 429-453. Https://Doi.0rg/10.47652/Metadata.\V5i2.845

Harahap, V., Taslima, S., & Saragih, F. L. (2022). Implementation Of Quality Assurance And
Control Program In Diagnostic Radiology Services In Teaching Hospital. Jurnal
Ilmiah Metadata, 4(2), 488-514. Https://Doi.Org/10.47652/Metadata.\VV4i2.842

Kustoyo, B., Wahyanto, T. ., & Ermafina, P. . (2022). Comparison Of Positioning Techniques
In Intravenous Radiographic Urography Examination With And Without Abdominal
Compression. Jurnal ~ llmiah  Metadata, 4(2), 544-569. Retrieved  From
Https://Ejournal.Steitholabulilmi.Ac.ld/Index.Php/Metadata/Article/View/798

Pelawi, A., Purba, J. S. ., & Simangunsong, A. D. . (2022). Analysis Of Positioning Errors In
Bone Densitometry Radiographic Examination: A Retrospective Study. Jurnal Iimiah

XM Metadata is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License (CC BY-NC 4.0).


https://ejournal.steitholabulilmi.ac.id/index.php/metadata
https://doi.org/10.47652/metadata.v5i2.797
https://doi.org/10.47652/metadata.v5i2.799
https://doi.org/10.47652/metadata.v5i2.801
https://ejournal.steitholabulilmi.ac.id/index.php/metadata/article/view/805
https://doi.org/10.47652/metadata.v5i2.845
https://doi.org/10.47652/Metadata.V4i2.842
https://ejournal.steitholabulilmi.ac.id/index.php/metadata/article/view/798

Page |472

JURNAL ILMIAH METADATA, ISSN :2723 -7737, Vol. 6 No. 3 C\
Edition September 2024, Published : 02-09-2024, Page: 455-472 STnta
DOI: 10.47652/metadata.v6i3.858

Metadata, 4(2), 515-543. Retrieved From
Https://Ejournal.Steitholabulilmi.Ac.ld/Index.Php/Metadata/Article/View/796
Wahyanto, T., Zasneda, S. S., & Sitohang, P. R. P. P. (2022). Evaluation Of The
Implementation Of The Daily Quality Control Program On The Quality Of
Radiographic Images In The Radiology Installation Of Efarina Pangkalan Kerinci
General Hospital. Jurnal IImiah Metadata, 4(3), 448-469.
Https://Doi.Org/10.47652/Metadata.\V4i3.840

Sidabutar, S., Kustoyo, B., & Widya, W. (2022). The Effectiveness Of Health Education On
Changes In Handwashing Behavior In Elementary School Children. Jurnal Iimiah
Metadata, 4(3), 424-447. Https://Doi.Org/10.47652/Metadata.\VV4i3.837

Taslima, S., Kustoyo, B. ., & Afrilia, M. . (2022). Analysis Of Vertical Motion Of Objects
Using The Tracker Application As A Basic Physics Learning Media. Jurnal limiah
Metadata, 4(3), 405-423. Https://Doi.Org/10.47652/Metadata.\V4i3.808

Zasneda, S. S., Taslima, S. ., & Widya, W. . (2022). The Relationship Between The Level Of
Basic Knowledge Of Nuclear Medicine And The Readiness Of Radiology Students
For Clinical Practice. Jurnal IImiah Metadata, 4(3), 382-404.
Https://Doi.Org/10.47652/Metadata.\/4i3.804

Purba, J. S., Sidabutar, S. ., & Sitinjak, P. Y. . (2022). The Relationship Between The Level
Of Basic Knowledge Of Nuclear Medicine And The Readiness Of Radiology Students
For Clinical Practice. Jurnal lImiah Metadata, 4(3), 360-381.
Https://Doi.Org/10.47652/Metadata.\V4i3.803

XM Metadata is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License (CC BY-NC 4.0).


https://ejournal.steitholabulilmi.ac.id/index.php/metadata
https://ejournal.steitholabulilmi.ac.id/index.php/metadata/article/view/796
https://doi.org/10.47652/metadata.v4i3.840
https://doi.org/10.47652/metadata.v4i3.837
https://doi.org/10.47652/metadata.v4i3.808
https://doi.org/10.47652/metadata.v4i3.804
https://doi.org/10.47652/Metadata.V4i3.803

