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Background and aim: The use of complementary and alternative medicine (CAM) is unexplored among
Saudi rheumatoid arthritis (RA) patients. The aim of this study was to estimate the prevalence and types
of CAM used among patients with RA and factors associated with their use.
Experimental procedure: A cross-sectional study was conducted at rheumatology clinics in two tertiary
hospitals located in Riyadh, Saudi Arabia. The data was collected between May 2017 and February
2018. Unpaired Student’s t-tests, Chi-square tests, and Pearson correlation tests were used to compare
users vs nonusers.
Results: A total of 438 patients (mean age = 49, SD ± 15 years; 89.7% females) were included in this study.
Sixty seven percent of included patients had used CAM for their RA. The majority of CAM users were
female (92.1%). The most frequently used CAM products were vitamin D (47%), calcium (37%), honey
(15%), ginger (13%), turmeric (11%), black seeds (8%), and fenugreek (8%). One hundred ninety-six
(45%) patients believe that CAM is safe, and 287 (96%) patients took it because they believed that CAM
had ‘‘added benefits”. Statistically significant differences were found for gender, RA duration, erythrocyte
sedimentation rate (ESR) level, and seropositivity between CAM users and nonusers (P = 0.019, P = 0.011,
P = 0.022, and P < 0.0001, respectively). A significant correlation was found between the Erythrocyte
Sedimentation Rate (ESR) level, RA duration and CAM use (r = 0.110, P = 0.022 and r = 0.121, P = 0.012,
respectively). These data indicated that patients who used CAM had higher ESR level and longer disease
duration than patients didn’t use CAM.
Conclusion: There is a high prevalence of CAM use among RA patients. CAM use was perceived to add
benefit and patients using it had higher ESR. Larger studies are needed to assess the use of CAM and
its impact on RA and its management.
� 2019 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Public interest in complementary and alternative medicine
(CAM) is becoming increasingly popular worldwide in both healthy
individuals and in patients with chronic diseases (Alrowais and
Alyousefi, 2017). In many countries, including Saudi Arabia, at least
half of the general population uses CAM (United States [US], 82%
(Prasad et al., 2013); Australia, 61% (Thomson et al., 2012); Malay-
sia, 51% (Saibul et al., 2012); Turkey, 61% (Nazik et al., 2012) and
Saudi Arabia (Mohammad et al., 2015). CAM is often used concomi-
tantly with prescription drugs for managing chronic conditions,
such as chronic pain and arthritis, or more life-threatening
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illnesses, such as heart diseases and cancer (Elolemy and Albedah,
2012). The National Center for Complementary and Integrative
Health (NCCIH) showed that the musculoskeletal problems such
as back, neck, muscles, and joint pain are the most common health
conditions promoting CAM use among American by 31.7% (NIH,
2017).

Rheumatoid arthritis (RA) is the most common form of inflam-
matory arthritis and is associated with an increased burden on
individuals and healthcare systems (Singh et al., 2016). It was
reported that more than half of the population with this illness
attempt to manage it with CAM products (Thomson et al.,
2012). This high rate of CAM use by patients with RA, may reflect
that pain is the primary motivation (Efthimiou et al., 2010). In
addition, the desire to try every available treatment, the willing-
ness to take control of illness, and the incorrect notion that
CAM doesn’t carry any harm are relevant factors (Efthimiou
et al., 2010). It is commonly held that patients choose to use
CAM because they are dissatisfied with conventional agents that
they consider to be ineffective or dangerous (Efthimiou et al.,
2010). However, disappointment with conventional agents is not
necessarily the reason why patients turn to CAM (Efthimiou
et al., 2010).

CAM practices vary across countries depending on prevalent
traditions and the definition of CAM. In Western countries, the
most commonly used types of CAM include relaxation techniques,
medical massage therapy, acupuncture, yoga, meditation, and the
consumption of ginseng and mineral supplements (Clarke et al.,
2015). However, in Saudi Arabia, CAM practices are mostly related
to cultural and religious beliefs. Common practices in Saudi Arabia,
such as the use of honey, camel milk, Zamzam water, olive oil cup-
ping, and skin cauterization are often based on Quranic traditions
and Sunnah (the body of advice and teachings of Prophet Muham-
mad, peace be upon him) (Al-Zahim et al., 2013; Mohammad et al.,
2015).

In Saudi Arabia and due to the strong believes related to CAM
use, a center for complementary and alternative medicine was
established by a ministerial decree (No. 236) date 10/8/1429H
(12/8/2008 G). The objectives of the center is to be a reference cen-
ter for all matters related to CAM, to regulate CAM practices within
the health-care services, and to use evidence based CAM in addi-
tion to conventional medicine (NCCAM, 2008).

Further more to all previously discussed factors, studying the
patterns and prevalence of CAM use is important because sufficient
evidence supporting its safety is currently lacking. This informa-
tion is especially important in the context of chronic diseases
and polypharmacy. Several published reports have highlighted
serious adverse events and potential herb-drug interactions
(Setty and Sigal, 2005; Shaw et al., 1997; Williamson, 2003). Four-
teen diabetic patients who were prescribed lamb bile by a local
CAM practitioner in Saudi Arabia suffered from adverse events,
and 12 of these patients were hospitalized after they consumed
it (Al-Qahtani, 1996).

Practitioners face another dilemma in regard to CAM. Accord-
ing to a survey published in 2013 in the US, only 14.4% of
patients informed their physicians about their CAM use (Prasad
et al., 2013). Likewise, a household survey published in 2012 in
Saudi Arabia reported that only 8.3% of patients discussed their
CAM use with their physician (Elolemy and Albedah, 2012). Thus,
with the influence of the Quran and Sunnah, the Saudi popula-
tion with RA is expected to hold strong and unique beliefs
regarding CAM use. The aim of this study was to determine
the prevalence of CAM use among patients with RA, to identify
the most commonly used types of CAM and factors associated
with their use.
2. Materials and methods

2.1. Study design and settings

A cross-sectional study guided by the Strengthening the Report-
ing of Observational studies in Epidemiology (STROBE) checklist
for cross-sectional studies was conducted (Von Elm et al., 2007).
The study was performed in the rheumatology clinics of two ter-
tiary hospitals. Both hospitals were referral centers; one was an
academic and teaching center with a bed capacity of 1200 and
the other was a military hospital with the same bed capacity,
and both were located in Riyadh, Saudi Arabia. The study survey
was conducted between May 2017 and February 2018. Patients
who were at least 18 years of age with a clinically documented
diagnosis of RA based on the 2010 American College of Rheumatol-
ogy/European League Against Rheumatism (2010 ACR EULAR) cri-
teria (Aletaha et al., 2010) for at least 3 months and were able to
respond to the surveyors were recruited.

Ethical approval was granted from both hospitals prior to study
inclusion by the Institutional Review Boards (project number E-17-
2392 and HAP-01-R-015, respectively). All the patients signed an
informed consent form.
2.2. Data sources and measurements

No fixed definition is available for CAM, so like Anderson et al.
(2000) we defined CAM as ‘‘any product, including herbal reme-
dies, vitamins, minerals, and natural products, which may be pur-
chased without a prescription for the purpose of self-treatment” in
this study.

The data sources for the project were two-fold, namely patient
interviews and medical chart reviews. The patients were inter-
viewed using a survey in their native Arabic language that was
developed by the investigators. The survey was subjected to face
validity were it was sent to expert in the field of pharmacognosy
and alternative medicine. The survey was then piloted on a group
of rheumatoid arthritis patients for clarity of contents. Demo-
graphics, clinical and biochemical data were collected using a stan-
dardized data collection sheet.
2.3. Component 1: Patient interview

2.3.1. Questions on CAM
The questions addressed the type of CAM taken since disease

diagnosis; sources of information about CAM products; locations
where CAM was obtained; and patient knowledge about the rela-
tive safety of the products and reasons for CAM use (Anderson
et al., 2000; Thomson et al., 2012).
2.3.2. Income level
All the patients were asked about their average monthly

income. Low income <5000 SR, intermediate income 5000–
10,000 SR, and high income >10,000 SR.
2.3.3. Health assessment questionnaire (HAQ) for subjective disease
activity measurement

A reliable and valid Arabic version of HAQ for measuring func-
tional disability in Arabic-speaking patients with RA was used (El
Meidany et al., 2003). The HAQ scores range from mild (HAQ 0–
1) to moderate (HAQ < 1–2) and severe functional disability
(HAQ < 2–3).



Table 1
Demographics and baseline characteristics (N = 438).

Demographic CAM users
(N = 292)

Non-users
(N = 146)

Total
(N = 438)

Female gender (%) 269 (92.1) 124 (84.9) 393 (89.7)
Age (years), Mean (±SD) 49 (±14) 48 (±16) 49 (±15)
Seropositive (%) 162 (82.2) 65 (64.4) 227 (76.2)
BMI (kg/m2), Mean (±SD) 30.55 (±6.73) 30.28 (±7.36) 30.46 (±6.94)
Duration of having RA

(years), Mean (±SD)
11 (±8) 9 (±7) 10 (±8)

Saudi nationality (%) 288 (98.6) 142 (97.3) 430 (98.2)
Riyadh residence (%) 218 (74.7) 107 (73.3) 325 (74.2)
Marital status (%)
Single 41 (14) 26 (17.8) 67 (15.3)
Married 198 (67.8) 100 (68.5) 298 (68)
Divorced 24 (8.2) 4 (2.7) 28 (6.4)
Widowed 29 (9.9) 16 (11) 45 (10.3)
Education (%)
Illiterate 71 (24.3) 34 (23.3) 105 (24)
Elementary school 56 (19.2) 22 (15.1) 78 (17.8)
High school 62 (21.2) 22 (15.1) 84 (19.2)
Diploma 36 (12.3) 19 (13) 55 (12.6)
University degree 5 (1.7) 6 (4.1) 11 (2.5)
Postgraduate degree 62 (21.2) 43 (29.5) 105 (24)
Employed (%) 64 (21.9) 32 (21.9) 96 (21.9)
Monthly income (%)
Low <5000 SR 89 (30.5) 35 (24) 124 (28.3)
Intermediate 5000–10,000 SR 110 (37.6) 61 (41.8) 171 (39)
High >10,000 SR 93 (31.8) 50 (34.2) 143 (32.6)
ESR (mm/hr) (±SD) 28 (±21) 24 (±20) 27 (±21)
CRP (mg/L) (±SD) 8 (±12) 9 (±11) 8 (±11)
HAQ score 0–3 (±SD) 1.14 (±0.82) 1.09 (±0.81) 1.12 (±0.82)
Pain score 0–100 (±SD) 42 (±31) 45 (±31) 43 (±31)
Morning stiffness (%) 129 (44.2) 61 (41.8) 190 (43.4)

SD: Standard deviation, Seropositive (which indicates either RF: Rheumatoid factor
or Anti-CCP: Anti-cyclic citrullinated peptide), BMI: Body mass index (Kilograms
per meter squared), RA: Rheumatoid arthritis, SR: Saudi Riyals, ESR: Erythrocyte
sedimentation rate (Millimeters/hour), CRP: C-reactive protein (Milligram/liter),
HAQ: Health assessment questionnaire.
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2.3.4. Likert scale regarding perceived safety concept
All the patients were asked to indicate their level of agreement

with a given statement that ‘‘complementary and alternative
medicines are safe” (Anderson et al., 2000). The answers were
recorded on a five-point Likert scale ranging from ‘‘Strongly Dis-
agree” to ‘‘Strongly Agree” (Mcleod et al., 2011).

2.4. Component 2: Medical chart review using the eSihi and DORTAL
electronic hospital health information system for collecting data

2.4.1. Patient demographics
Patient age, nationality, weight, height, and body mass index

(BMI) were recorded.

2.4.2. Social status
Patient marital status, occupation, and residence were recorded.

2.4.3. Education level
Patients were marked as being illiterate or having an elemen-

tary, high school, diploma, university degree, or postgraduate
degree.

2.4.4. Laboratory information
Test results were collected within one week (±1 week) of the

patient interview for the following parameters: the erythrocyte
sedimentation rate (ESR); C-reactive protein (CRP), and rheuma-
toid factor (RF).

2.5. Statistical analysis

The analysis was conducted using the Statistical Package for
Social Sciences (SPSS) for Windows, version 22. Based on average
prevalence of 64%, 95% confidence interval, 0.05 precision and add-
ing 20%, the calculated sample size was 424. Statistical compar-
isons were made between CAM users and nonusers. Means and
standard deviations were used to describe continuous variables.
Frequencies and proportions were used for describing categorical
variables. Unpaired Student’s t-tests were used to assess significant
differences between the means of the groups. A Chi-square test
was used for categorical data. A Pearson correlation test was used
to explore correlations between continuous variables and CAM use.
The significance level of 0.05 was adopted for all the statistical
tests.
3. Results

3.1. Prevalence

Four hundred thirty-eight patients completed the survey/inter-
view, signed consent and were included in the final study analysis.
The mean (±SD) age of the patients was 49 (±15) years. The major-
ity of included patients, were female (89.7%), of Saudi descent
(98.2%) and resided in Riyadh (74.2%). Table 1 shows the demo-
graphic characteristics of the CAM users and non-users. The mean
(±SD) age of the CAM users was 49 (±14) years, which was compa-
rable to that of non-users 48 (±16) years (P = 0.528). The mean
(±SD) BMIs were similar in both groups (P = 0.720).

Two hundred ninety-two (66.7%) individuals had used CAM.
The mean (±SD) RA duration was longer in CAM users at 11 (±8)
years compared to 9 (±7) years in nonusers (P = 0.011). The CAM
users were commonly illiterate (71 patients; 24.3%), while the
most common education level in non-users was a postgraduate
degree (43 patients; 29.5%). CAM was more frequently used by
patients with an intermediate income 5000–10,000 SR (37.6%),
compared with those with high >10,000 SR (31.8%) and low
incomes <5000 SR (30.5%) (P = 0.154).

The mean (±SD) ESR, CRP, and pain score in CAM users were 28
(±21 mm/hr), 8 (±12 mg/L), and 42 (±31), respectively. The mean
(±SD) HAQ score in CAM users was 1.14 (±0.82). In CAM users,
seropositive results were found in 162 (82.2%) patients. Morning
stiffness (that lasts at least an hour) among CAM users was found
in 129 (44.2%) patients. On the other hand non-users had signifi-
cantly lower ESR 24 (±20), comparable CRP 9 (±11), comparable
pain score 45 (±31) and HAQ score 1.09 (±0.81). Non-users had sig-
nificantly lower seropositivity 65 (64.4%) than CAM users. Regard-
ing morning stiffness non-users had lower occurrence 61 (41.8%)
but was not significant. Table 1 shows baseline demographics
and information related to RA in CAM users versus non-users.

The most frequently used herbal or plant-derived products
were honey, used by (15%) , ginger by (13%), turmeric by (11%),
black seeds by (8%), and fenugreek by (8%). The most frequently
used minerals and vitamins were vitamin D by (47%), calcium by
(37%) and multivitamins by (8%) (Fig. 1 illustrate different
herbal-supplements used by participants).

Of the 292 RA patients who used CAM, (96%) took them because
they believed CAM had ‘‘added benefits” (Table 2 has reasons for
CAM use among participants). The places where patients most fre-
quently obtained CAM products are summarized in Table 2. Most
of the patients purchased herbal or plant-derived products from
the apothecary, as purchased by (29%) of patients and health food
stores, by (14%) of patients. Over-the-counter minerals and vita-
mins were obtained from pharmacies by (56%).

The primary source of information about herbal products was
family, relatives and friends with (34%) respondents and social



Fig. 1. Most commonly used CAM products.

Table 2
Exploring different reasons, purchase sites, and information sources for the use of
complementary and alternative medicine (n = 292).

Reason Number (%)

Reasons for using complementary and alternative medicine (%)
Unsatisfied with conventional disease management 9 (3)
Added benefits 287 (96)
Distrust of conventional disease management 1 (0)
Other 3 (1)

Sites where patients purchased complementary and alternative medicine
(%)

Health food store 65 (14)
Pharmacies 259 (56)
Online 5 (1)
Apothecary 131 (29)

Source of information regarding complementary and alternative medicine
(%)

Friends or family members 101 (34)
Pharmacists 133 (45)
Medical doctor 2 (1)
Social media 57 (19)
Television 1 (0)
Advertisements 2 (1)

Fig. 2. Likert scale to perceived safety concept about CAM products.
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media, with (19%) (Table 2 shows source of information for CAM
products). However, the primary source of information about min-
erals and vitamins was pharmacists at (45%). One hundred ninety-
six patients (45%) agreed that CAM was safe (Fig. 2 illustrates
patients safety perception of CAM products).

3.2. Correlations and comparisons

The groups did differ significantly in terms of gender and RA
duration (P = 0.019 and P = 0.011, respectively). Additionally,
CAM users and nonusers showed statistically significant differ-
ences with respect to their ESR level and to being seropositive
(P = 0.022 and P < 0.0001, respectively). A significant correlation
was found between CAM use and both the ESR and RA duration
(r = 0.110, P = 0.022 and r = 0.121, P = 0.012, respectively). Other
continuous variables such as age, HAQ score, pain score, and CRP
were not correlated with CAM use. These data indicated that
Table 3
Bivariate analysis of demographic features and laboratory results specific for RA using
Chi-square tests and unpaired Student’s t-tests, as appropriate (N = 438).

Variables P-value

Gender; male or female 0.019
Age (years) 0.528
Seropositive <0.0001
BMI (kg/m2) 0.720
Duration of having RA (years) 0.011
Marital status 0.885
Education 0.812
Monthly income 0.154
ESR (mm/h) 0.022
CRP (mg/L) 0.802
HAQ score 0–3 0.605
Pain score 0–100 0.369
Morning stiffness 0.633

Seropositive (which indicates either RF: Rheumatoid factor or Anti-CCP: Anti-cyclic
citrullinated peptide), BMI: Body mass index (Kilogram per meter square), RA:
Rheumatoid arthritis, ESR: Erythrocyte sedimentation rate (Millimeters/hour), CRP:
C-reactive protein (Milligram/liter), and HAQ: Health assessment questionnaire;
Statistically significant (p < 0.05) variables are noted in bold font.
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CAM use increased with elevated ESR and longer disease duration
(Table 3).

No statistically significant differences were found between CAM
users and non-users in relation to their age, marital status, educa-
tion, and monthly income (P = 0.528, P = 0.885, P = 0.812, and
P = 0.154, respectively). No statistically significant difference was
found for CRP, HAQ score, pain score, and morning stiffness
between these groups (P = 0.802, P = 0.605, P = 0.369, and
P = 0.633, respectively) (Table 3).
4. Discussion

The current study has higher figures than the some calculations
for western RA patients. Herman et al. (2004) reported that the
proportion of RA patients who used CAM was 17.3% in Mexico.
Thomson et al. (2012) found that 61% of Australian RA patients
used self-prescribed CAM. This difference in prevalence between
our study and other western studies could be explained by various
factors, such as different population characteristics, beliefs, and
traditions in addition to different definitions of CAM. However, in
2015, Mohammad et al. (2015) reported that the prevalence of
CAM use in the general Saudi population was 67%, which was sim-
ilar to what we found.

In the present study, female patients used CAMmore frequently
than male patients, and the difference was statistically significant
(P = 0.019). These results were in accordance with the findings
Alwhaibi and Sambamoorthi (2016) were a significantly higher
percentage of women have ever used CAM (51.5%) with an
adjusted odds ratio of = 1.49 (95% CI = 1.35–1.65). The most fre-
quently used types of CAM in the current study were honey, ginger,
turmeric, black seeds, fenugreek, vitamin D, calcium, and multivi-
tamins. This finding was consistent with Al-Zahim et al. (2013)
who found that honey, black seeds, anise, green tea, and myrrh
were the most frequently used CAMs. By contrast, in western coun-
tries, the seven best-selling herbal medicines were Ginkgo biloba,
St. John’s wort, grape seeds, ginseng, garlic, cranberries, and kava
(Anderson et al., 2000; Gardiner et al., 2007).

Family, relatives, friends and social media were the common
sources of advice and recommendations about CAM among RA
patients, while the primary source of information about minerals
and vitamins were pharmacists. This result has also been reported
by Elolemy and Albedah (2012), in which mass media (e.g., T.V.,
newspapers, and radio) and family, relatives and friends served
as the primary sources of CAM knowledge. In fact, Naidu et al.
(2005) reported that pharmacists do not perceive natural health
products (NHPs) (including vitamins, minerals, and herbal reme-
dies that are available as over-the-counter products for self-care)
to be the same as conventional medications, and they are less
knowledgeable about NHPs than about prescribed medications.
Similarly, Olatunde et al. (2010) highlighted a professional
dilemma faced by pharmacists when they work in a pharmacy that
provides NHPs and they do not have sufficient knowledge to
answer questions about these products. Thus, it is important for
pharmacists to have a basic level of knowledge about the NHPs
sold in their pharmacies to counsel their patients.

The high rate of CAM use by our patients was to add benefit to
conventional treatment. It was apparent that patient in the CAM
user group had issues with their illness, which was supported by
the significantly high ESR, slightly greater morning stiffness, and
HAQ score. Palinkas and Kabongo (2000). suggested that popularity
of CAM use could be the fear of adverse events from conventional
therapy. This could be the drive behind seeking better disease con-
trol using alternative measures. Other factors affecting ESR like
potential drug-herb interaction, patient non-compliance, response
to conventional therapy and its relation to CAM should be
explored. In regards to our finding of greater disease duration
and seropositivity among users was in accordance to what was
published in the literature (Efthimiou et al., 2010; Majka et al.,
2008).

This study strength is that it was the first of its kind exploring
the use of CAM products among Saudi RA patients. The current
study has limitations. First, it included patients from only two cen-
ters in the central region, which could be a source of selection bias
and could limit the generalizability of the results. Second, the
information provided by the participants could be subject to recall
bias.

This study highlight CAM use among RA patients, and thus
shows the need to evaluate and control the use of CAM in chronic
diseases in general, by governmental agencies, private corpora-
tions, and academic institutions. All may consider adopting a more
proactive posture concerning the implementation of clinical and
basic science research, improving the quality control of dietary
supplements, and establishing postmarket surveillance for drug-
herb interactions. We also encourage pharmacist to lead an active
role in patient education with regards to CAM especially in the
context of chronic illness.
5. Conclusions

There is a high prevalence of CAM use among RA patients. It is
clear that CAM is perceived to be safe by majority of patients and
thus they might use them without consulting their physician. This
uncontrolled use to add benefit might reflect issues related to dis-
ease control and need further exploration. The results of this study
although descriptive, should encourage healthcare practitioners to
ask patients about alternative therapy, and consider its effect on
drug therapy. Further studies are needed to assess the use of
CAM, its effect on disease outcome like ESR and its impact on RA
management.
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