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  Abstract
  

Background: Travel burden has a substantial psychosocial impact and financial strain on
childhood cancer patients and their families.

  

Aims: To study the geographic distribution of childhood cancer and assess the travel burden for
care in Saudi Arabia.

  

Methods: This was a cross-sectional multi-institutional study that enrolled 1657 children with
cancer who were diagnosed between 2011 and 2014. Cancer type/stage, city/region of
residence, and city/region of treating centre were recorded. Travel burden was measured based
on a 1-way distance in kilometres from the city centre to the treatment institution. This study
was supported by Sanad Children’s Cancer Support Association.

  

Results: Diagnosis was leukaemia (45.2%), non-CNS solid tumours (30.2%), lymphoma
(12.3%), CNS tumours (11.8%) and histiocytosis (0.5%). Childhood cancer centres were in the
same city as where the patients lived in 652 (39.3%) cases, same region but different city in 308
(18.6%), different regions in 613 (37%), and not known in 84 (5.1%). The mean 1-way travel
distance for patients who lived in different regions was 790 (range, 116–1542) km. A total of 536
(32%) patients lived ≥ 400 km and 216 (13%) > 1000 km from the treatment centre. Among 642
patients with acute lymphoblastic leukaemia who required 2–3 years of therapy, 197 (31%) lived
≥ 400 km and 94 (15%) >1000 km from the treatment centre.

  

Conclusions: Nearly two thirds of patients with childhood cancer lived in different cities than
the treatment centres, including one third of patients who lived ≥ 400 km away. There is a need
to develop strategies to improve access to childhood cancer care.
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  Introduction
  

The outcome of childhood cancer has improved significantly in recent decades with current
estimated 5-year survival rates of 80%. This progress has been due to successful clinical trials
conducted by collaborative research groups, such as the Children’s Oncology Group, combined
with advances in supportive care (1,2). However, during progression to cure, other concerns
might arise in families of children with cancer, such as employment disruption, high
out-of-pocket spending, travel burden, and psychosocial difficulties (3,4). These concerns are
infrequently addressed in depth with families given that the focus of medical teams is primarily
on delivering optimal treatment. Governmental financial support for patients and their families,
active involvement of social service teams at cancer centres, and support from nonprofit
organizations are ways to address some of these concerns in Saudi Arabia.

  

Childhood cancer in Saudi Arabia affects 1 in 10 000 children. The 2015 Saudi Cancer Registry
Report showed that leukaemia was the most common childhood cancer (35%) followed by brain
tumours (12.2%) and non-Hodgkin’s lymphoma (12.2%) (5). Centres that treat childhood cancer
are mainly in 4 (Riyadh, Makkah, Eastern and Qassim) out of the 13 regions in Saudi Arabia.
Patients and their families in the remaining 9 regions need to travel long distances by land or air
for their initial diagnosis and treatment. Increased travel distance between the residence of
patients and the treatment centre is associated with increased financial burden, work
interruption, and residence relocation (6). In a large study in the United Kingdom of Great Britain
and Northern Ireland, travel burden was associated with survival disadvantage among cancer
patients (7).
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The travel burden and its impact on cancer outcome have not been studied in Saudi Arabia. In
this study, we examined the geographic distribution of childhood cancer in different regions in
Saudi Arabia, assessed the burden of travel among patients and their families, and evaluated
the influence of travel burden on the initial cancer staging in solid tumours.

  Methods
  Patient population
  

We performed a cross-sectional multi-institutional study in 10 centres that treat most cases of
childhood cancer in Saudi Arabia. Informed consent was obtained from parents of all
participants and the study was approved by the institutional review boards in all participating
institutions. We enrolled 1657 patients: 917 (55%) male and 740 (45%) female. aged ≤ 14 years
who were diagnosed with cancer between January 2011 and December 2014. We collected the
following information: cancer type, cancer stage, city/region of residence, and city/region of
treatment centre. Data were recorded remotely using REDCap (Research Electronic Data
Capture) electronic data capture tools hosted and stored centrally in a secure Microsoft SQL
database (8). The study was organized by the Saudi Arabian Pediatric Hematology Oncology
Society (SAPHOS) as part of a study to determine the prevalence of hereditary cancer
syndromes, as described previously (9). It was supported by Sanad Children’s Cancer Support
Association.

  Geographic distribution and travel burden of childhood cancer
  

Number of patients, sex and characteristics of cancer were described for each region. The
proportion of childhood cancer in each region was compared to the proportion of normal
children aged ≤ 14 years living in the same region, using data from the demographic survey
performed in 2016 by the Saudi General Authority of Statistics (10). Travel burden was
assessed using Google map based on a 1-way distance in kilometres from the city centre where
the patients lived, to the treatment institution.

  Data analysis
  

Descriptive analyses were presented as mean (standard deviation) values for continuous data
and as frequencies for categorical data. A t test was used to compare 2 means and χ2 or
Fisher’s exact test to compare proportions of

  

2 groups. Patients who lived in the same city as the treatment institution were used as a
reference group. P   Results
  Cancer epidemiology in different regions
  

 4 / 13



WHO EMRO  |  Travel burden and geographic access to health care among children with cancer in Saudi Arabia

Cancer classification and geographic distribution of patients who were enrolled in the study are
summarized in Table 1 . The total number of patients (n =1657) enrolled in our study
represented 50% of all childhood cancer cases expected to be diagnosed during the study
period, based on the Saudi Cancer Registry (5). A total of 1501 (91%) patients were Saudi and
the remaining 156 (9%) were from other nationalities. Leukaemia was the most common
diagnosis (45.2%), followed by non-CNS solid tumours (30.2%), lymphoma (12.3%), CNS
tumours (11.8%) and lastly histiocytosis (0.5%). There was no marked difference in the pattern
of cancer among regions. Figure 1  shows the proportion of children
with cancer in each region as well as the proportion of normal children aged ≤ 14 years. The
proportion of children with cancer who lived in Riyadh Region was 30.8% of all patients enrolled
in our study, while the proportion of normal children who lived in Riyadh Region was 24.7% of
all normal Saudi children (P   Travel
burden and access to cancer care in different regions
  

Treatment institutions were in the same city for only 652 (39.3%) patients ( Table 2 ). The
treatment centre was in the same region but different city for 308 (18.6%) patients and the
average 1-way travel distance among those patients was 159 (range, 19–737) km. The
remaining 613 (37%) patients lived in different regions from the treatment centres with a mean
1-way travel distance of 790 (range, 116–1542) km. A total of 536 (32%) patients lived ≥ 400 km
and > 3 hours travel time from the treatment centres. Among those, 216 (13%) patients lived >
1000 km from the treatment centre.

  

Patients with acute lymphoblastic leukaemia (ALL) required prolonged therapy and frequent
visits to cancer centres for several years. There were 642 patients with ALL in our study: 283
(44%) lived in the same city as the treatment centre; 103 (16%) lived in the same region but
different city; 230 (36%) lived in a different region; and the address was unknown for 26 (4%).
The average travel distance for ALL patients who lived in different regions was 792 (range,
280–1542) km. A total of 197 (31%) ALL patients lived ≥ 400 km from the treatment centre, and
94 (15%) of those lived > 1000 km distant.

  Regional referral pattern in childhood cancer
  

Most patients living in Riyadh (99%), Makkah (90%) and Qassim (90%) Regions were treated in
the same region. Nearly half of patients living in the Eastern Region (45%) had to be treated in
Riyadh. Childhood cancer centres in Riyadh were the main referral centres for most regions,
except Madinah and Albaha, and centres in Jeddah treated most patients from these 2 regions (
Table 3
, 
Figure 2
). There were 613 patients who lived in different regions than the cancer centres: 453 (74%)
were treated in Riyadh, 139 (23%) in Jeddah and 21 (3%) in Qassim.
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  Discussion
  

In this study, we described the geographic distribution of childhood cancer and assessed the
travel burden among our patients and their families. Nearly two thirds of

  

patients lived in cities other than the city of the treatment centre, including one third of patients
who lived in different regions. The average travel burden was 1-way travel of 790 km for
patients living in different regions than the treatment centres. There was a higher proportion of
childhood cancer patients who lived in Riyadh Region (30.8%) compared to 24.7% of normal
children living in the region. This was probably caused by residence relocation to Riyadh by
some families to be closer to cancer treatment centres. The government covers the cost of
airline tickets for patients and their parents; however, on many occasions families need to drive
long distances because of fully booked flights. Additionally, the travel burden is exacerbated by
the limited accessibility to assigned local primary care physicians that is a common practice in
Saudi Arabia. Thus, most of our patients’ health care is provided at cancer centres.

  

Travel burden has multiple negative effects on cancer patients and their families. One study
showed that childhood cancer patients living in rural areas were at higher risk of missing more
school days, and their caregivers missed more work days and spent more out-of-pocket travel
expenses compared to urban residents (6). Travel burden was highest for patients living in rural
areas in Australia and was associated with significant financial strains (11). For colon cancer
patients in the United States of America (USA), increased travel distance to cancer centres was
associated with advanced stage at diagnosis and lower possibility of receiving adjuvant
chemotherapy within 90 days of colectomy (12,13).

  

Treatment outcome and survival were not assessed in our study. Thus, it is possible that
patients living in remote areas might have worse outcome due to delay in managing cancer or
treatment-related complications such as febrile neutropenia. Nevertheless, there is probably a
survival advantage for patients traveling to more experienced childhood cancer centres in Saudi
Arabia. This is supported by the survival benefit that was observed in the USA among cancer
patients receiving treatment at National Cancer Institute (NCI)-designated cancer centres (14).
Establishing satellite facilities of the main NCI cancer centres has improved geographic access
to high-quality cancer care, with nearly 85% of the American population living within 3 hours of
either a parent or satellite facility (15). There are currently limited numbers of satellite facilities
that are administered by large childhood cancer centres in Saudi Arabia. Therefore, establishing
satellite facilities or affiliated medical centres should be a priority to improve geographic access
to cancer care among Saudi patients. In addition, incorporating survival data in the current
Saudi Cancer Registry is essential.
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There is a need to develop strategies to improve access to cancer care in Saudi Arabia.
Formation of a national referral system to coordinate between different healthcare sectors will
facilitate timely access to childhood cancer centres. The integration of local primary care
physicians (PCPs) in the care of children with cancer is essential (16). Paediatric oncologists
should encourage parents to have local PCPs for their children. Additionally, there is a need to
conduct regular workshops to train local PCPs and other local healthcare providers on various
topics in childhood cancer, to enable them to recognize cancer at an early stage, refer patients
promptly to cancer centres, and provide appropriate management of potential complications
(17). It is also important to involve PCPs in the long-term care of cancer survivors (18).
Availability of 24-hour helpline at childhood cancer centres is necessary to support PCPs and
give caregivers direct communication with oncologists at any time. Travel and accommodation
support should be integrated into the cancer care of children in Saudi Arabia.

  

Our study was limited by the lack of data on the date of first appearance of symptoms and signs
of cancer compared to dates of diagnosis and starting treatment in order to measure accurately
the impact of travel burden on the time to initiate cancer treatment. There are inconsistent
reports on the association between time to diagnosis or treatment and poor survival in childhood
cancer (19,20). Another study limitation was enrolling only patients who were treated at cancer
centres. Thus, we could not assess potential early mortality among children with cancer living in
rural areas prior to their acceptance in cancer centres. Early death within the first month of
diagnosis in childhood cancer was associated with age   Conclusion
  

The travel burden on children with cancer and their families in Saudi Arabia is substantial.
Approximately two thirds of patients live in cities different from where the cancer centres are
located. One third of patients are > 3 hours away (≥ 400 km) from cancer centres. Our findings
might guide policy-makers to develop national strategies to improve access to childhood cancer
care in Saudi Arabia. Future studies are needed to assess the impact of living remotely from
cancer centres on different outcomes such as event-free and overall survival.

  

Funding: The study was funded by Sanad Children’s Cancer Support Association Research
Grant Programme.

  

Competing interests: None declared.

  Poids des déplacements et accès géographique aux soins de santé pour
les enfants atteints de cancer en Arabie saoudite
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  Résumé
  

Contexte : Le poids des déplacements a un impact psychosocial et financier considérable sur
les enfants atteints de cancer et sur leurs familles.

  

Objectifs : La présente étude avait pour objectif d’étudier la répartition géographique du
cancer chez l’enfant et d’évaluer le poids des déplacements pour les soins en Arabie saoudite.

  

Méthodes : Il s’agissait d’une étude transversale multi-institutionnelle portant sur 1657 enfants
atteints de cancer, diagnostiqués entre 2011 et 2014. Le type/stade du cancer, la ville/région de
résidence et la ville/région du centre de traitement ont été enregistrés. Le poids des
déplacements a été mesuré sur la base de la distance en kilomètres, dans un  sens, entre le
centre de la localité et l’établissement de soins. Cette étude a reçu le soutien de Sanad
Children’s Cancer Support Association.

  

Résultats : Les diagnostics concernaient la leucémie (45,2 %), les tumeurs solides hors
système nerveux central (30,2 %), le lymphome (12,3 %), les tumeurs du système nerveux
central (11,8 %) et l’histiocytose (0,5 %). Les centres de lutte contre le cancer de l’enfant se
trouvaient dans la même ville que celle où les patients vivaient dans 652 cas (39,3 %), dans la
même région, mais dans des villes différentes dans 308 cas (18,6 %) et dans des régions
différentes dans 613 cas (37 %). Ce lieu n’était pas connu dans 84 cas (5,1 %). La distance
moyenne parcourue par trajet pour les patients qui vivaient dans des régions différentes était de
790 km (distance comprise entre 116 et 1542 km). Au total, 536 patients (32 %) vivaient à 400
km du centre de traitement et 216 (13 %) à plus de 1000 km. Parmi les 642 patients atteints de
leucémie lymphoblastique aiguë ayant nécessité deux à trois ans de traitement, 197 (31 %)
vivaient à une distance supérieure ou égale à 400 km du centre de traitement et 94 (15 %) à
plus de 1000 km.

  

Conclusions : Près des deux tiers des patients atteints d’un cancer de l’enfant vivaient dans
des villes différentes des centres de traitement, dont un tiers des patients à une distance
supérieure ou égale à 400 km. Il est nécessaire d’élaborer des stratégies visant à améliorer
l’accès aux soins des enfants atteints de cancer.

عبء السفر وإتاحة الرعاية الصحية بالمناطق الجغرافية التي يعيش فيها  
الأطفال المصابون بالسرطان في المملكة العربية السعودية
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عبد الرحمن السلطان، عبد الله الجفري، مهاب إياس، موسى الحربي، نواف الخياط، فيصل
العنزي، فواز ياسين، فواز القاسم، قاسم الحربي، شاكر عبد الله، محمد أبرار، واصل
جستنيه

الخلاصة  
  

: يؤثر عبء السفر تأثيراً نفسياً واجتماعياً كبيراً، ويفرض ضغوطاً مالية علىالخلفية
مرضى سرطان الأطفال وأُسرهم.

  

: هدفت هذه الدراسة إلى دراسة التوزيع الجغرافي لسرطان الأطفال وتقييم عبءالأهداف
السفر الذي تستلزمه الرعاية في المملكة العربية السعودية.

  

طًرق البحث : أجريت هذه الدراسة المقطعية في مؤسسات متعددة كما ضمَّت 1657 طفلاً مصابا
بالسرطان، شُخِّصت إصاباتهم بالمرض بين عامَيْ 2011 و2014. وسُجِّل نوع/ مرحلة
السرطان ومدينة/ منطقة الإقامة والمدينة/ المنطقة التي يقع فيها مركز العلاج. وتم قياس
عبء السفر على أساس مسافة أحادية الاتجاه مقدَّرة بالكيلومترات من وسط المدينة إلى
مؤسسة تلقِّي العلاج. وتلقَّت الدراسة الدعمَ من جمعية سند الخيرية لدعم الأطفال
المرضى بالسرطان.

  

: شمل التشخيص سرطان الدم (٪45.2)، والأورام الصلبة التي تصيب أجهزةً أخرى غيرالنتائج
الجهاز العصبي المركزي (٪30.2)، واللمفوما (٪12.3)، وأورام الجهاز العصبي المركزي
(٪11.8) وكثرة الخلايا المنسجة (٪0.5). وكانت مراكز سرطان الأطفال تقع في المدينة نفسها
التي يعيش فيها المرضى في 652 حالة (٪39.3)، وتقع في المنطقة نفسها ولكن في مدينة مختلفة
في 308 حالات (٪18.6)، وتقع في مناطق مختلفة في 613 حالة (٪37)، ولم يكن مكان مركز سرطان
الأطفال معروفاً في 84 حالة (٪5.1). وكان متوسط مسافة السفر أحادية الاتجاه للمرضى
الذين يعيشون في مناطق مختلفة 790 (المدى، 1542-116) كيلومتراً. ويعيش ما مجموعه 536
مريضاً (%32) على بُعد ≥ 400 كم من مركز العلاج، ويعيش 216 مريضاً (%13) على بُعد مسافة
تزيد عن 1000 كم من مركز العلاج. ومن بين 642 مريضاً مصابين بسرطان الدم الليمفاوي
الحاد والذين يحتاجون إلى مدة علاج تتراوح بين عامَيْن إلى ثلاثة أعوام، كان 197 (31%)
منهم يعيشون على بُعد ≥ 400 كم من مركز العلاج، ويعيش 94 (%15) منهم على بُعد مسافة تزيد
عن 1000 كم من مركز العلاج.

  

: يعيش ما يقرب من ثلثي المرضى المصابين بسرطان الأطفال في غير المدينةالاستنتاجات
التي يقع فيها مركز العلاج، ومن بين هؤلاء يعيش ثلث المرضى على بُعد ≥ 400 كيلومتر من
مركز العلاج. لذا ثَمَّة حاجة إلى وضع استراتيجيات لتحسين إتاحة الرعاية للأطفال
المصابين بالسرطان.
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