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ABSTRACT

 Ÿ«u½√Ë —UA²½« Èb$ sŽ nAJ&« v&≈ WÝ«—b&« Ác¼ ‰öš s$ ·bN½ ·«b¼_« 
 Â«b+²Ý« v&≈ XF,œ w²&« WKL²;« q$«uF&«Ë Âb+²-*« q¹b³&«Ë wKOLJ²&« VD&«

Æ⁄U$b&« Â«—ËQÐ 5ÐUB*« v{d*« Èb& q¹b³&«Ë wKOLJ²&« VD&«
WI¹dD&«

 ÊUO³²Ý«  vKŽ  WLzU1  WOFDI$  WÝ«—œ  sŽ  …—U³Ž  U¼UM¹dł√  w²&«  WÝ«—b&«  X½U3
 pK*«  WF$Uł  vHA²-$  w,  ⁄U$b&«  Â«—ËQÐ  rNBO+Að  -  s¹c&«  v{dLK&
 WÝ«—b&« Ác¼ XKLý Æ2018 u¹U$ v&≈ 2011 d¹UM¹ s$ …d²H&« ‰öš e¹eF&«b³Ž
 d³Ž ÊUO³²Ýô« Ídł Ô√ ÆW¹u½U¦&«Ë WO&Ë_« ⁄U$b&« Â«—Ë√ s$ Êu½UF¹ s¹c&« v{d*«

Æi¹d*« WI,«u$ vKŽ ‰uB(« bFÐ WOHðUN&«  öÐUI*«
ZzU²M&«

 ©±16.52® 45¨89 53—UA*« dLŽ jÝu²$ ÊU3 Æi¹d$ ∑≤ WÝ«—b&« XKLý
 VD&«  Â«b+²Ý«  vKŽ  dO³3  qJAÐ  dŁ√  b1  rOKF²&«  Èu²-$  Ê√  U½błË  ÆWMÝ
 wKOLJ²&«  VD&«  w$b+²-$  s$  q1_«  œbF&«  ÊU3  Æq¹b³&«Ë  wKOLJ²&«
 v{d*«  Âb+²Ý«  ULMOÐ  ¨‚u,  UL,  ”u¹—u&UJ³&«  Wł—œ  vKŽ  5K;UŠ  q¹b³&«Ë
 —dJ²$  qJAÐ  q¹b³&«Ë  wKOLJ²&«  VD&«  q1√  WOLKŽ   Uł—œ  vKŽ  5K;U(«
 Âe$“ ¡U$ w¼ U ÎŽuOý q¹b³&«Ë wKOLJ²&« VD&« Ÿ«u½√ d¦3√ ÊU3 Æ©pΩ0.027®
 ‰uŠ   U$uKFLK&  UŽuOý  d¦3_«  —bB*«  …dÝ_«  œ«d,√  ÊU3  ÆWOŽdA&«  WO1d&«Ë

Æ©% 81¨6® W³-MÐ q¹b³&«Ë wKOLJ²&« VD&« Â«b+²Ý«

 wKOLJ²&«  VD&«  Â«b+²Ý«  vKŽ  dO³3  dOŁQð  rOKF²&«  Èu²-LK&  Ê«  ∫W;ö)«
 ÆÂb+²-*« q¹b³&«Ë wKOLJ²&« VD&« Ÿu½ w, « Î—Ëœ fM'« VFK¹ UL3 Æq¹b³&«Ë
 VD&«  UłöŽ iF³& …—UC&« —UŁü« vKŽ WOK³I²-*« ÀU×Ð_« e3dð Ê√ V−¹
 dOŁQ²&«Ë ¨q¹b³&«Ë wKOLJ²&« VD&«  UłöŽ WO&UF, Èb$Ë ¨q¹b³&«Ë wKOLJ²&«
 …—uA*« VKÞ sŽ v{d*« dOšQð w, q¹b³&«Ë wKOLJ²&« VD&« t³FK¹ b1 Íc&«

ÆWO³D&«
ÆwKOLJ²&« VD&« ¨ÃöŽ ¨a$ ¨ÊUÞdÝ ¨q¹b³&« VD&« ¨Â—Ë ∫W&«b&«  ULKJ&«

Objectives: To determine the prevalence and types 
of complementary and alternative medicine (CAM) 
being utilized and the possible factors that prompted 
the use of CAM in patients with brain tumors.

Methods: The study conducted was a questionnaire-
based, cross-sectional study of patients diagnosed with 
brain tumors at King Abdulaziz University Hospital 
(KAUH), Jeddah, Saudi Arabia from January 2011 
to May 2018. Patients with primary and secondary 
brain tumors, were included. Our questionnaire 
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was conducted via phone interviews after obtaining 
patient consent. 

Results: A total of 72 patients were included. The 
mean age of the participants was 45.89 (±16.52) 
years. We found that education level significantly 
affected the use of CAM. Fewer users of CAM held 
bachelor’s degree and patients with lower degrees used 
CAM more frequently (p=0.027). The most frequent 
types of CAM were Zamzam (holy water) and Ruqya 
(Quran reading). Family members were the most 
frequent source of information about the use of CAM 
(81.6%). 

Conclusion: Education level has a significant effect 
on CAM use. Gender plays a role in the type of 
CAM used. Future research should focus on the 
adverse effects of some CAM therapies, how effective 
CAM therapies are, and the effect CAM may play in 
delaying patients from seeking medical advice. 
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Brain tumors have a significant effect on patients 
and their caregivers as well as on the health 

system.1-3 Primary brain tumors arise in the brain while 
secondary tumors originate in distal tissue and spread 
to the brain.4 Although malignant tumors have worse 
outcomes, benign tumors may produce neurological or 
systemic symptoms. According to the Cancer Incidence 
Report issued by the Saudi Cancer Registry, 329 new 
brain and central nervous system tumor cases occurred 
in 2014 among Saudis.5 Patients tend to explore 
complementary and alternative medicine (CAM) 
as a treatment for their tumors or symptoms due 
to the distressing effects of brain tumor diagnoses or 
symptoms and treatment side effect.1 Complementary 
and alternative medicine is defined as any intervention 
for treatment other than conventional medicine sought 
by patients in an attempt to improve their disease 
progression and prognosis.6 There are many types of 
CAM. The National Center for Complementary and 
Alternative Medicine, United States of America (USA) 
listed 5 classes of CAM therapies: alternative medical 
categories, mind-body interventions, biologically based 
therapies, manipulation and body-based methods, and 
energy therapies.7 The most common types of CAM 
used in Saudi Arabia are related to religious beliefs such 
as Holy Quran, honey, black seed, Myrrh, and cupping 
therapy.8-10 It is in contrast to what is commonly used 
in western countries such as acupuncture, massage 
therapy, and yoga.

Existing data showed that 50% of all patients with 
cancer use CAM, and CAM use has grown in recent 
years.11 Complementary and alternative medicine use 
is not limited to adult patients. Sudairy et al12 studied 
41 pediatric oncology patients. All patients used 
non-dietary CAM such as Quran and more than 80% 
used supplication. Supplements like honey and black 
seed used by 95% of the sample. Olive oil in two-thirds 
and Zamzam water in more than three-quarter. Herbs 
were used by 29%.13

A study in the USA showed that adults spent US 
$59 billion on CAM.  Another survey in the United 
Kingdom (UK) revealed that the annual expenditures 
for CAM were approximately £1.6 billion.14 In 2013, 
it was found that the median  cost of CAM in patients 
with diabetes and cardiovascular disease in Australia 
was approximately AU$600 yearly.15 In 2011 a study 

was carried out in Qassim, Saudi Arabia revealed that 
CAM users for various illnesses paid an out-of-pocket 
US$650000 on CAM visits and products.16

Multiple studies have focused on CAM use in patients 
diagnosed with breast and prostate cancer but few 
studies have addressed  CAM use in patients with brain 
tumors.17,18 In a recent retrospective review on over 19 
million cancer patients, the use of CAM independently 
lowered the 5-year survival.19-21 Complementary and 
alternative medicine use can alter the management plan 
designed by the medical team, delay treatment or, in 
some cases, make the patients believe that there is no 
need for any medical care.22 Currently, there are limited 
available data on CAM use among brain tumor patients 
in Saudi Arabia. 

We aim to assess the prevalence of CAM use, the 
types of CAM that are being utilized and the possible 
factors and reasons that promoted the use of CAM in 
patients with brain tumors at King Abdulaziz University 
Hospital (KAUH), Jeddah, Saudi Arabia.

Methods. Ethical approval was obtained from the 
Research Ethics Committee at KAUH. We conducted 
a questionnaire-based, cross-sectional study of living 
patients, age 18 or older, with the principle histologic 
or radiologic diagnosis of benign or malignant 
(primary or secondary) brain tumor. Patients of the 
neurosurgery division at KAUH, Jeddah, Saudi Arabia, 
between January 2011 and  May 2018, who matched 
the mentioned criteria, were invited to participate in 
this study. King Abdulaziz University Hospital is an 
845 bed, university hospital that is a tertiary center, 
which treats complicated oncology cases with either 
surgical or medical care. Of the 204 patients identified 
from the Neurosurgery Department at the time of 
the study, 89 were deceased, leaving 115 prospective 
patients. We contacted these prospective patients by 
phone. Forty-three could not be reached, leaving 72 
to compose our convenience sample (62.6% response 
rate). All participants had been diagnosed with a brain 
tumor at least one year prior. 

Inclusion criteria: age 18 or older, with histologic 
or radiologic diagnosis of benign or malignant (primary 
or secondary) brain tumor. Exclusion criteria: age less 
than 18, deceased patient, or not confirmed diagnosis 
of brain tumor. 

Our questionnaire was conducted via phone 
interview after obtaining the patients’ consents and 
confirming that enough time was available to finish the 
questionnaire. Both the nature of the survey and the 
number of questions were explained. For the purposes of 
the questionnaire, CAM was defined as: “any treatment 

Disclosure. This study was supported by the Deanship of 
Scientific Research, King Abdulaziz University, Jeddah,  
Saudi Arabia (Grant No. DF-184-248-1441).
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other than surgery, radiation, or chemotherapy for your 
tumor.” The questionnaire in this study was translated 
from a questionnaire conducted by Swisher et al.23 The 
questionnaire was translated to English to ensure validity 
and accuracy.  However, some new items were added 
(for example, financial burden of CAM) and some other 
items were modified to suit the Saudi Arabian culture, 
for example, holy water, cautery, wet cupping, and camel 
urine. Our questionnaire had 3 parts (Appendix 1), 
The first part included epidemiological information, 
including age, gender, marital status, educational level, 
and nationality. The second part in our survey focused 
on the forms of CAM used by the brain tumor patients, 
including; herbals, honey, Quran reading therapy 
(Ruqya), olive oil, camel urine, acupuncture, dietary 
supplements, Zamzam, Nigella sativa (black seeds), 
and cautery. The third part in our survey explored the 
various reasons patients used CAM, its financial burden 
and their information source(s) on CAM. 

Statistical analysis. We used Statistical Package 
for Social Sciences, version 21 (IBM SPSS, Armonk, 
NY, USA) to analyze the data. Percentages, absolute 
numbers, and frequencies were used to describe 
categorical variables. Descriptive statistics, mean 
and standard deviation (SD), were used to describe 
continuous variables. The chi-square and fisher exact 
tests were used to compare qualitative variables. P-value 
<0.05 was considered significant.

Results. In our study, 72 patients participated, there 
was a slight male predominance (51.4% males versus 
[vs.] 48.6% females). The mean age of participants 
was 45.89 (±16.52) years. The education level was 
primarily high school (41.7%) followed by university 
bachelor’s degree (18.1%). The remaining participants 
were illiterate. Most participants were married (69.4%) 
while 23.6% were single and 6.9% were widowed/
divorced. Most participants were of non-Saudi (66.7%) 
nationality, but 33.3% were of Saudi descents. (Table 1).

Zamzam (water originating from the holy land in 
Makkah, 93.9%), Ruqya (Quran reading 85.7%), holy 
water (Quran read water 73.5%), and honey (69.4%) 
were the most frequently types of CAM used; while, 
6.1% used cautery and 10.2% used camel urine. The 
least frequently used CAM was acupuncture, accounting 
for only 2% (Figure 1). 

More than two-thirds (68.1%) of the participants 
appeared to be using CAM.  The most common source 
of information regarding CAM use for our participants 
were family (81.6%) and friends (55.1%) followed by 
CAM therapists and Islamic scholars (20.4% each). Of 
the participants, 12.2% were introduced to CAM use 

Table 1 - Epidemiological information of the study sample.

Variables n (%)
Age (years) 

18-33 19 (26.4)
34-49 19 (26.4)
50-65 26 (36.1)
66 and above 8 (11.1)

Gender 
Male 37 (51.4)
Female 35 (48.6)

Nationality  
Saudi 24 (33.3)
Non-Saudi 48 (66.7)

Education level 
Illiterate 10 (13.9)
Elementary school 6   (8.3)
Intermediate school 11 (15.3)
High school 30 (41.7)
Bachelor’s degree 13 (18.1)
Diploma 2 (2.8)

Marital status  
Single 17 (23.6)
Married 50 (69.4)
Divorced/widowed 5   (6.9)

by the internet. Most CAM users in our study (73.5%) 
started to use CAM before visiting and consulting with 
a doctor, while the remaining CAM users began to 
use CAM after visiting and consulting with a doctor 
(Table 2).

Table 2 - Complementary and alternative medicine (CMA) use prevalence 
and attributes.

 Attributes n %
Complementary and alternative medicine use 49 (68.1)
Source of information  
  Media 8 (16.3)
  Internet 6 (12.2)
  Friends 27 (55.1)
  Family 40 (81.6)
  Islamic scholar 10 (20.4)
  CAM therapist 10 (20.4)
  Doctors 4   (8.2)
  Nurse 0
Approximate cost per year (Saudi Riyals)  
<1000 35 (71.4)
1000-5000 14 (28.6)

Time of starting CAM use  
Before visiting and consulting with a doctor 36 (73.5)
After visiting and consulting with a doctor 13 (26.5)

Future with CAM  
Continue using CAM and visiting the doctor 33 (67.3)
Continue using CAM and stop visiting the doctor 2   (4.1)
Stop using CAM and continue visiting the doctor 10 (20.4)
Stop both 4   (8.2)
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Figure 1 - Types of complementary and alternative medicine used.

The expenditure per year for CAM was less than 
1000 Saudi Arabian Riyal (SAR) which is equal to 
US$266.7  in 71.4% of patients and between 1000 
($266.7) and 5000 SAR (US$1333.3) in 28.6% 
of patients. No one spent more than 5000 SAR 
(US$1333.3). When we asked the patients regarding 
their future use of CAM and conventional medicine, 
the majority decided to continue using both CAM and 
conventional medicine (67.3%), while 20.4% preferred 
to cease using CAM and continue with conventional 
medicine, 8.2% preferred to discontinue both CAM 
use and conventional medicine, and a very small group 
(4.1%) decided to stop the conventional medicine and 
continue on CAM alone (Table 2).  

Patients reported that their most frequent reason 
for using CAM was, “do good with no harm” 
(30.6%), while “for generally better health” was the 
reason provided by 20.4%, followed by “improves 
psychological well-being” (16.3%) and “try anything to 

Figure 2 - Reasons to use complementary and alternative medicine. 

treat the tumor” and “directly eliminates cancer” (both 
at 12.2%), (Figure 2).          

Table 3 demonstrates the differences in characteristics 
of CAM and non-CAM users, which are age, gender, 
educational level, marital status, nationality and tumor 
type. The only significant difference was in educational 
level, the percentage of bachelor’s degree holders, and 
who used CAM was significantly lower than those who 
held lower degrees (p=0.027).  

Female CAM users tended to utilize dietary 
supplements more frequently than males (16.7% vs. 
52%, p=0.022). There were no other differences between 
genders in regard to other types of CAM use.  However, 
due to the small sample size it is difficult to say that 
there is a gender discrepancy in dietary supplement use 
with high degree of confidence.

Discussion. There are limited number of studies 
that discuss the use of CAM among brain tumor 
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Table 3 - Comparison between complementary and alternative medicine (CAM) and non-CAM users.

Variables Total CAM users Non CAM users Odds ratio (95% CI) Significance
Total 72 49 (68.1) 23 (31.9) - -
Age

18-33 19 12 (63.2) 7 (36.8) 0.380x

34-49 19 16 (84.2) 3 (15.2)  
50-65 26 16 (61.5) 10 (38.5)  
66 and above 8 5 (62.5) 3 (37.5)  

Gender     
Male 37 24 (64.9) 13 (35.1) 1.354 (0.499 - 3.668) 0.731*

Female 35 25 (71.4) 10 (28.6)  
Educational level

Illiterate 10 6 (60.0) 4 (40.0) 0.028†

Elementary 6 5 (83.3) 1 (16.7)  
Intermediate 11 6 (54.5) 5 (45.5)  
High school 27 24 (88.9) 3 (11.1)  
Bachelor’s degree and above 16 7 (43.8) 9 (56.3)  
Diploma 2 1 (50.0) 1 (50.0)  

Marital status
Single 17 13 (76.5) 4 (23.5) 0.694†

Married 50 33 (66.0) 17 (34.0)  
Divorced/widowed 5 3 (60.0) 2 (40.0)  

Nationality  
Saudi 24 14 (58.3) 10 (41.7) 1.923 (0.685 - 5.394) 0.326*

Non-Saudi 48 35 (72.9) 13 (27.1)  
Tumor type

Benign 49 33 (67.3) 16 (32.7) 0.727†

Primary malignant 16 12 (75.0) 4 (25.0)  
Secondary malignant 7 4 (57.1) 3 (42.9)  

 Values are presented as numbers and percentage (%). Odds ratio were presented for dichotomous sociodemographic variables.
CAM: complementary and alternative medicine, CI: confidence interval. *Chi-square test, †Fisher-exact test

patients; although, central nervous system tumor 
patients are among the highest CAM users in the cancer 
population.24 Our aim was to assess the prevalence of 
CAM use and the factors that promote the use of CAM 
in brain tumor patients at KAUH. The study showed 
that more than two-thirds of the participants used 
CAM. This prevalence is higher than that reported in 
the literature (51%).25 But almost similar to a study 
which was carried out in Riyadh, Saudi Arabia among 
patients with solid and hematological malignancies 
(69.9%).26 Jazieh et al27 studied 453 cancer patients in 
Riyadh, Saudi Arabia and reported 90.5% CAM use.

We believe that the difference in prevalence between 
Saudi Arabia and other western  countries  is attributed 
to many factors but a major reason is socioreligious 
differences. In Saudi Arabia, many forms of CAM 
are derived from religious sources, such as honey, 
Zamzam water, Ruqya (Quran reading), wet cupping 
and Nigella sativa (black seeds). The definition of 
CAM is not consistent among studies, which leads to 
differences in the reported prevalence.28 Variations in 
data collection tools and whether participants were 

asked to freely recall their CAM use or were provided 
with a standardized list of CAM are also factors that led 
to differences in prevalence.29 Many differences existed 
in gender, nationality, and marital status between CAM 
and non-CAM users. Educational level significantly 
influenced CAM use; similar results were observed in 
the USA and Korea. This finding is a reflection of the 
fact that people with higher educational levels tend to 
prefer evidence-based medicine more than people with 
lower educational backgrounds.29,30

The most frequently used types of CAM were 
Zamzam, Ruqya, and holy water, as these 3 are 
inexpensive, widely available, noninvasive and easily 
used. This result is very different than the results of other 
studies in different countries, as the CAM types used 
vary according to place, culture, spiritual and religious 
beliefs. In our study, only 2% used acupuncture in 
contrast to other regions. Dietary supplements were 
utilized by 34.7% of participants using CAM. We found 
a significant difference in the use of dietary supplements 
between males and females (16.7% males vs. 52% 
females, p=0.022). This difference could be because 
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females tend to have more concerns on some of the side 
effects of chemotherapy and radiation therapy, such as 
hair loss, so they tend to use certain vitamins that have 
shown positive effects in cancer patients.31 However, 
giving the small sample size it is difficult to say that 
there is a gender discrepancy in dietary supplement use 
with high degree of confidence.

A study assessed CAM use and gender difference 
among patients with chronic illness found higher CAM 
use among females, (51.5% vs. 44.3%).32 Cupping 
was used by 28% of the participants, which was lower 
than the percentage of participants using cupping in a 
survey conducted with neurological disorders patients 
in Riyadh, Saudi Arabia (45.4%).33 In a study among 
cancer patients in Riyadh, the most frequent types of 
alternative medicine used showed similar results to our 
study in regard to the high prevalence of use of religion 
related CAM such as  supplication (94.5%), Quran 
(88.1%), Zamzam water (84.4%), water read upon 
Quran (63.3%). Camel urine was used in 15.7% while 
only 10.2% in our study.

Families were the most frequent source of information 
on CAM (81.6%). Fifty-five percent of CAM users 
received information and recommendations from their 
friends. Family and friends are close and trust-worthy, 
making them commendable sources for patients. 
This result is similar to findings in a study conducted 
by Molassiotis et al24 in multiple European countries 
in 2004. Complementary and alternative medicine 
therapists were questioned by 20.4% of CAM users in 
our study, but only a small proportion listed media and 
Internet as a source for information, probably because 
almost two-thirds of our CAM users were aged 40 years 
or older. Doctors and nurses contribution of CAM 
information to CAM users was limited, only 8.2% 
asked their physicians or nurses regarding CAM. This 
finding could be due to patients’ concerns that their 
medical team might discourage or recommend against 
the use of CAM. 

Most CAM users began to utilize CAM before 
visiting a physician, and some perhaps before knowing 
their diagnoses. This practice could be due to the length 
of the process and difficulty in accessing the health 
care system. It could also be due to the low cost and 
widespread availability of CAM, especially common 
products such as honey and Nigella sativa. This finding 
is important, as certain herbs and foods used in CAM 
can potentially and undesirably interact with some 
anti-cancer drugs. For example, St. John’s wort contains 
the active constituent, hyperforin. Hyperforin indirectly 
increases the expression of metabolizing enzymes and 
reverses, to different degrees, the antiproliferative effects 

of many cytotoxic medications, such as paclitaxel and 
daunorubicin.34,35 Garlic modifies the activity of various 
CYP isoenzymes.36,37 Gingko may interfere with the 
pharmacokinetics of anticancer drugs metabolized by 
CYP2C19 or CYP3A4.38 Additionally camel products 
are commonly used as CAM among cancer patients in 
Saudi Arabia. These products carry risk of brucellosis 
and were linked to  Middle East respiratory syndrome 
coronavirus (MERS-CoV); MERS.39-41 Thus health care 
providers must have knowledge on different side effects 
and drug interactions with CAM particularly anti cancer 
agents, they should ask their patients regarding CAM 
use, particularly if patients show less than expected 
response to the treatment plan. 

When CAM users were asked on their future use of 
CAM, the answers reflected an unpredictable pattern 
that indicated that the majority of patients desired 
to continue using both conventional approaches 
and CAM. The participants’ responses did not differ 
significantly based on gender, age, educational level, or 
marital status.  

Current literature shows that cancer patients use 
CAM for several reasons, mainly to achieve beneficial 
outcomes and to satisfy the patient’s need to control 
the disease. In our study, most participants used CAM 
because it might introduce benefits to them with no 
harm. This notion is not completely accurate because, as 
mentioned earlier, specific forms of CAM can interact 
with some medications. Another frequent reason was 
to improve their general health. Physicians should be 
aware of the potential of CAM use among brain tumor 
patients, facilitate open communications so patients 
disclose this information and provide guidance on 
advantages, disadvantages and potential risks of CAM. 
We believe this study adds to the current literature as 
it addresses the CAM use among patients with brain 
tumor. We aim to build on the data used in this study 
for future prospective studies on patients in our center. 
This will allow to increase the sample size and minimize 
recall bias. 

Study limitations. The small sample size and the 
retrospective feature with the potential for recall bias. 
Reaching patients by phones was difficult, because 
many patients had received the diagnosis 5 or more 
years earlier. Some patients were hesitant to disclose 
their use of CAM, as they thought this would affect 
their eligibility for health care. 

In conclusion, more than two-thirds of patients with 
brain tumors used CAM. We found that educational 
level had a significant effect on CAM use. Gender played 
a role in the type of CAM used. Almost three-quarters 
of our CAM users started using CAM before visiting 
their doctors. Future study should focus on the adverse 
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effects and effectiveness of CAM therapies. More 
detailed economic evaluation such as cost-effectiveness 
and cost-utility analysis is needed in the future.
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