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ABSTRACT

Background and Aims: Complementary and Alternative Medicine (CAM) refers to a diverse array of healthcare practices that
lie outside conventional Western medicine, including herbal remedies, spiritual healing, and traditional therapies. CAM use has
become increasingly prevalent worldwide, driven by cultural, religious, and socioeconomic factors, including in Saudi Arabia.
This systematic review and meta-analysis aimed to estimate the prevalence of CAM use in Saudi Arabia and examine the
patterns of its utilization across various populations.

Methods: A systematic literature review was conducted using the PRISMA framework to identify studies investigating the
prevalence and patterns of CAM use among diverse populations in Saudi Arabia. Databases searched included Cochrane,
Clinicaltrials.gov, CINAHL, Web of Science, and PubMed.

Results: Seven cross-sectional studies, with a total of 4112 participants were included. The studies encompassed a wide range of
populations, from adolescents to adults with chronic illnesses. The pooled prevalence of CAM use was calculated to be 0.515
(95% CI [0.373-0.657]) using a random-effects model, showing that 51.5% of the Saudi population engages in CAM practices.
Significant heterogeneity was observed across the included studies, likely due to differences in population demographics, CAM
definitions, and study methodologies.

Conclusion: The findings emphasize the cultural and religious impact on CAM use and its significance in healthcare delivery.
Future research should focus on standardizing CAM definitions, exploring the efficacy of popular therapies, and integrating
CAM into conventional healthcare to provide holistic and culturally sensitive care.

Review Registration ID: PROSPERO CRD42024608257.

| Introduction Globally, the utilization of CAM has witnessed a substantial

Complementary and Alternative Medicine (CAM) constitutes a
broad spectrum of healthcare approaches that diverge from
conventional Western medicine. This category encompasses a
diverse array of practices, including herbal remedies, acu-
puncture, spiritual healing, and various traditional therapies.

surge, with a growing segment of the population seeking these
alternatives either as supplementary or primary treatments [1].
This escalating trend can be attributed to a multifaceted inter-
play of cultural, religious, and socioeconomic factors that
influence healthcare choices and practices. The allure of CAM
frequently stems from its holistic perspective, which is
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perceived to address not only physical ailments but also mental,
emotional, and spiritual dimensions of well-being [2].

In numerous regions globally, particularly those with deeply
entrenched cultural and religious traditions, CAM practices
have served as integral components of healthcare systems for
centuries. However, a marked increase in attention toward
these therapeutic approaches has been observed in recent years,
even in regions with readily available and accessible conven-
tional medical care [3]. This shift can be attributed to several
factors, including a heightened awareness and acceptance of
diverse cultural health practices within an increasingly global-
ized society, coupled with a growing demand for personalized
and patient-centered healthcare approaches. Furthermore, the
desire for more natural, less invasive treatments with reduced
side effect profiles has significantly contributed to the increas-
ing popularity of CAM [4].

Saudi Arabia, a country with a rich cultural and religious her-
itage, is no exception to this global trend. The Kingdom has
experienced rapid modernization in its healthcare system, with
significant investments in medical infrastructure, education,
and technology [5]. Despite these advancements, a significant
portion of the Saudi population continues to rely on CAM
practices, either alongside or in place of conventional treat-
ments. This persistence of CAM use raises important questions
about the role these therapies play in the healthcare choices of
Saudi citizens [6].

Within the Saudi Arabian context, CAM therapies transcend
the label of ‘alternative’ and are deeply interwoven with the
spiritual and cultural fabric of the population [7]. Practices such
as herbal medicine, cupping, and Quranic recitation are widely
embraced and extensively employed by individuals from diverse
social backgrounds. This preference often stems from the per-
ceived congruence of these therapies with Islamic principles
and cultural norms [8]. Furthermore, a prevailing belief exists
that CAM therapies offer a safer and more natural approach to
healthcare compared to conventional pharmaceuticals, which
are frequently associated with adverse side effects and synthetic
interventions [9].

The Saudi government has recognized the widespread use of
CAM and has taken steps to regulate certain practices [10].
However, despite these efforts, there remains a significant gap
in the scientific literature regarding the prevalence, patterns,
and outcomes of CAM use in Saudi Arabia. This gap highlights
the need for more comprehensive studies that can provide in-
sights into the factors driving CAM use and its implications for
public health [11].

Although CAM is widely utilized by the Saudi Arabian popu-
lation, empirical evidence regarding its prevalence, utilization
patterns, and clinical outcomes remains notably scarce. The
majority of extant research comprises small-scale, cross-
sectional surveys [12]. While these studies offer valuable in-
sights into CAM use within specific demographic groups, they
fail to provide a comprehensive and generalizable understanding
of CAM practices across the entire Kingdom. This dearth of
standardized research methodologies constitutes a significant
obstacle to a comprehensive and nuanced understanding of the

scope and impact of CAM within the Saudi Arabian healthcare
landscape.

This study seeks to address this significant research gap by
conducting a systematic review and synthesis of the existing
body of evidence pertaining to the prevalence of CAM utiliza-
tion within the Saudi population. By systematically aggregating
data from multiple studies, this analysis aims to generate a
more precise and robust estimate of the pervasiveness of CAM
practices throughout the Kingdom. Furthermore, this study
seeks to identify discernible patterns of CAM use across diverse
demographic groups within the Saudi Arabian context. Specif-
ically, the investigation will explore the heterogeneity in CAM
use reported in the extant literature, examining how factors
such as age, gender, and health status may exert an influence on
the likelihood of engaging in CAM practices.

2 | Methods

2.1 | Literature Search

An extensive search for relevant research was conducted to
understand how common CAM is used in Saudi Arabia, and to
determine if these patterns differ among various groups of
people. The search included several major databases like Co-
chrane, ClinicalTrials.gov, CINAHL, Web of Science, and
PubMed. To ensure the studies focused on Saudi Arabia, the
search was limited to studies conducted there. Additionally,
keywords like “complementary and alternative medicine,”
“Saudi Arabia,” “meta-analysis,” “prevalence,” and “health”
were employed to identify relevant studies. Since each database
has its own way of organizing information, the search strategy
was adjusted accordingly. Furthermore, the reference lists of
the chosen studies were examined to find any additional rele-
vant research. To ensure the rigor and transparency of the
review process, the PRISMA guidelines were adhered.

2.2 | Data Extraction

To ensure accuracy and reliability, data from the research pa-
pers were meticulously collected and organized using a stan-
dardized form. This data was then carefully transferred into
Microsoft Excel™ spreadsheets. To further enhance the validity
of the analysis, independent reviewers extracted the data. This
data was then cross-checked to identify and resolve any dis-
crepancies. Finally, the verified data was imported into Review
Manager 5.4.1 software, a specialized tool designed for con-
ducting meta-analyses and other statistical assessments in sys-
tematic reviews.

2.3 | Statistical Analysis

Prevalence proportions and sample sizes for CAM use were
extracted from available data sources pertaining to the Saudi
Arabian population. The data were processed using a purpose-
built Python (Van Rossum, G., Scotts Valley, CA) program (see
Supporting Information) to automate the calculation of mea-
sures of variability, such as standard deviation and variance.
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The pooled prevalence for the two groups was calculated by
preparing a random effects model. The meta-analyses were
conducted in R (version 4.2.0, R Foundation for Statistical
Computing, Vienna, Austria).

Heterogeneity across studies was evaluated using two statistical
methods. The Higgins I? statistic was used to quantify the
proportion of total variation in the data that could be attributed
to heterogeneity. Cochran's Q test was then employed to sta-
tistically test the significance of this observed heterogeneity.

Significance testing was two-sided, and a p-value of < 0.05 was
considered statistically significant. All statistical analyses
adhered to the Statistical Analyses and Methods in the Pub-
lished Literature (SAMPL) guidelines.

24 | Quality Assessment

The methodological quality of the included studies was rigor-
ously assessed using the Joanna Briggs Institute (JBI) quality
assessment criteria [13]. This comprehensive framework en-
compassed three key domains: (1) Methodological quality: This
domain evaluated the overall study design, including partici-
pant selection, data collection methods, and potential biases. (2)
Comparability: This domain assessed the similarity of study
populations, interventions, and outcomes across different
studies, which is crucial for meaningful comparisons and meta-
analysis. (3) Quality and robustness of statistical analysis: This
domain evaluated the appropriateness and rigor of the statisti-
cal methods used in the original research, including data
analysis techniques and the handling of missing data. Each
study was independently evaluated using the JBI tool, resulting
in a total score. To ensure the inclusion of high-quality evi-
dence, only studies with a medium or high quality rating,
defined as those achieving a score of 5 or higher, were included
in the subsequent review and analysis. A summary of the
quality assessment for each included study is presented in
Table 1.

2.5 | Ethical Approval and Informed Consent

This study, a systematic review and meta-analysis, did not
require independent ethical review by the Institutional Review
Board. This determination was made because the research

TABLE 1 | Quality assessment (JBI assessment criteria).

exclusively analyzed data extracted from previously published
studies. All included studies were subject to rigorous ethical
standards, having obtained prior ethical approval from their
respective institutions and ensuring that all participants pro-
vided informed consent according to their original research
protocols. However, this review adheres to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines and is registered with the International
Prospective Register of Systematic Reviews (PROSPERO) under
registration number “CRD 42024608257.”

3 | Results

Seven articles were selected for inclusion following a rigorous
screening process of all retrieved data. The selection process is
illustrated in a PRISMA flow diagram (Figure 1).

3.1 | Study Characteristics

A summary of the key characteristics of each study, including
(Study Author, Study Year, Study Design, Study Duration,
Sample Size, Patient Population, Population Age, CAM Thera-
pies Reported), is provided in Table 2.

The included studies were published between 2013 and 2020.
The studies were all conducted in the Kingdom of Saudi Arabia,
with the total study population adding up to 4112 patients
(range 232-1167). The studies included were all cross-sectional
studies.

3.2 | Pooled Prevalence of CAM Use

The pooled prevalence estimates of use of CAM in Saudi Arabia,
based on seven studies was 0.515 (95% CI [0.373-0.657]) with a
random-effects model, showing that 51.5% of the Saudi popu-
lation uses various modalities of CAM therapies. (Figure 2)
displays the forest plot with the prevalence estimates of indi-
vidual studies, along with the pooled estimate and Confidence
Interval. The study by Al Bedah et al. (2012) had the highest
prevalence estimate of 0.743 (95% CI [0.718-0.768]), while the
study by Al Eidi et al. (2016) reported the lowest prevalence
estimate of 0.305 (95% CI [0.253-0.357]). The overall effect sizes
and confidence intervals are shown in the plot.

Study Q1 Q2 Q3 Q4

Q5 Q6 Q7 Q8 Q9

Total score

Al FEidi 2016 Y Y Y Y
Al Zahim 2013 Y Y Y Y
Al Badr 2018 Y N N Y
Al Bedah 2012 Y Y Y N
Gad 2013 Y Y Y Y
Khan 2020 Y Y N Y
Musaiger 2015 Y Y Y Y

<K KK KKK

TR R Ry
R T T R e
Z Z << Z
<o <2
0O N O 00 O o WO

Abbreviations: N, no; NA, not appropriate; NR, not reported; Y, yes.
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FIGURE 1 | PRISMA flowchart.
3.3 | Sensitivity Analysis population continues to utilize CAM practices, including herbal

There was significant heterogeneity among the studies pooled
for the overall outcome. For determining the cause of
this heterogeneity, a leave-one-out analysis was performed.
(Figure 3) shows the forest plot for the leave-one-out analysis.
The study by Al Bedah et al. (2012) shows the most variability in
the effect size (0.477, 95% CI [0.353-0.600]).

4 | Discussion

The findings from this meta-analysis provide significant in-
sights into the prevalence and patterns of CAM use in Saudi
Arabia. The analysis was carried out using a random-effects
model to account for variability across studies and revealed that
approximately 51.5% of the population engages in CAM prac-
tices. This high prevalence suggests that CAM is a substantial
component of healthcare for many individuals in Saudi Arabia,
reflecting cultural, religious, and possibly socioeconomic factors
that drive the preference for CAM therapies [14, 15].

This study reveals a high prevalence of CAM usage within a
rapidly modernizing healthcare system. Despite readily acces-
sible conventional medicine, a substantial segment of the

remedies, spiritual healing, and traditional therapies [16]. This
phenomenon likely arises from a confluence of factors, such as
deeply ingrained cultural beliefs, religious doctrines, and a
perceived lack of personalized care or increased risk of side
effects associated with conventional medical approaches [17].

A critical aspect of this meta-analysis is the heterogeneity observed
among the included studies, evidenced by the high I2 value. Het-
erogeneity in meta-analyses is a crucial factor to consider, as it
reflects variability in study outcomes that cannot be attributed
solely to chance [18]. The substantial heterogeneity observed in the
CAM use reporting across studies suggests significant variations in
how these practices are defined and perceived. This variability can
be attributed to several factors, including inherent differences in
research methodologies and study designs [19].

To further investigate the sources of this heterogeneity, a leave-
one-out analysis was conducted. This analysis, which involves
systematically excluding each study and recalculating the
pooled prevalence, revealed that heterogeneity was influenced
by a combination of factors. Specifically, the results demon-
strated that certain individual studies contributed significantly
to the overall heterogeneity. Furthermore, the analysis high-
lighted a pervasive lack of standardization in how CAM
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Studies Estimate (95% C.I.) Ev/Trt
Al Eidi 2016 0.305 (0.253, 0.357) 92/302
Al Zahim 2013 0.556 (0.492, 0.620) 129/232
AlBadr 2018 0.342 (0.295, 0.388) 137/401
Al Bedah 2013 0.743 (0.718, 0.768) 862/1160
Gad 2013 0.373 (0.341, 0.404) 345/926
Khan 2020 0.700 (0.652, 0.748) 245/350
Musaiger 2015 0.586 (0.550, 0.621) 431/736

Overall (1*2=98.92 % , P< 0.001) 0.515 (0.373, 0.657) 2241/4107
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FIGURE 2 | Forest plot showing pooled prevalence of CAM use in Saudi Arabia.
Studies Estimate (95% C.I.) }
Overall 0.515 (0.373, 0.657)
-AlEidi  0.550 (0.402, 0.697) ]
- Al Zahim 0.508 (0.349, 0.667) .‘
- AlBadr 0.544 (0.393, 0.695) .
-AlBedah 0.477 (0.353, 0.600) ] :
- Gad 0.539 (0.390, 0.688) T .
- Khan 0.484 (0.326, 0.643) ]
- Musaiger 0.503 (0.331, 0.675) B
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FIGURE 3 | Forest plot for leave-one-out analysis.

practices are defined and assessed across the studies included in
the meta-analysis.

The observed heterogeneity in research outcomes underscores the
critical need for future studies to prioritize standardized definitions
and reporting of CAM practices. This standardization would sig-
nificantly enhance the comparability and generalizability of find-
ings across different studies [20]. Furthermore, the adoption of
longitudinal research designs would provide invaluable insights
into the evolving trends in CAM usage over time. By tracking CAM
utilization patterns over extended periods, researchers can gain a
deeper understanding of the dynamic interplay between public
perception, reliance on these therapies, and their potential impact
on healthcare outcomes [21].

The populations studied are diverse, ranging from adolescents
to elderly patients and from university students to patients with
chronic diseases. It is likely that this diversity shown in the
study affects the types of CAM practices reported and the
prevalence of their use. For example, younger populations
might be more inclined to explore alternative therapies like
yoga and meditation, while older populations may rely more on
traditional herbal remedies and spiritual practices [22, 23].
Differences in how CAM practices are categorized, how data is
collected, and the duration of studies all introduce variability
[24, 25]. The study by Al Bedah et al. (2012), which reported the
highest prevalence, included a broader and more culturally
diverse population, potentially capturing a wider array of CAM
practices compared to more narrowly focused studies.

4.1 | CAM and Public Health: Planning and
Implementation

Given the widespread use of CAM and its demonstrated bene-
fits in specific cases, there is increasing evidence suggesting that
the principles of Integrative Medicine (IM) may offer significant
advantages for patient outcomes [26]. Effective evaluation
of CAM implementation within healthcare systems requires
a multi-faceted approach. This necessitates comprehensive
research encompassing: the prevalence of CAM use within the
target population; public attitudes and needs regarding CAM,;
rigorous scientific evaluation of CAM safety and efficacy com-
pared to conventional medicine; and a holistic understanding of
CAM outcomes, considering patient beliefs, expectations, and
the broader healthcare context [27]. Developing and rigorously
evaluating diverse models for integrating CAM into existing
healthcare systems is crucial for successful and sustainable
implementation [28].

A significant gap exists in adequately addressing the potential
risks associated with CAM use. These risks encompass both
safety concerns, such as potential side effects and interactions
with conventional medications, and efficacy concerns, as many
CAM therapies lack sufficient scientific evidence to support
their claimed benefits [29]. To ensure informed and safe
healthcare practices, it is essential that training approaches for
healthcare professionals, as well as educational resources for
the public, explicitly integrate discussions on the potential risks
of CAM therapies. This would empower individuals to make
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informed decisions about their healthcare choices and enable
healthcare providers to offer comprehensive and evidence-
based guidance to their patients [30].

This study effectively highlights the prevalence of CAM use,
providing valuable insights into the extent and nature of its
adoption within the population. However, a crucial aspect that
warrants greater attention is the translation of these findings
into actionable public health strategies. While understanding
the scope of CAM usage is essential, the study could signifi-
cantly enhance its impact by explicitly outlining how its find-
ings can inform public health planning and interventions.

By delving deeper into the implications of its findings for public
health, the study could empower policymakers and healthcare
providers to make more informed decisions regarding the inte-
gration of CAM into existing healthcare systems [31]. This could
involve exploring potential areas of collaboration between con-
ventional medicine and CAM, developing guidelines for safe and
effective CAM practices, and addressing the unique challenges
associated with integrating CAM into public health initiatives.
Furthermore, by explicitly discussing the public health implications
of its findings, the study could encourage further research and
dialogue on the role of CAM in promoting overall population
health and well-being [32].

4.2 | Study Limitations

This review is subject to the inherent limitations of meta-
analyses within the field of CAM research. The limited number
of studies and small sample sizes within those studies may
restrict the generalizability of findings. Furthermore, inconsis-
tencies in CAM definitions and methodological approaches
across studies hinder direct comparisons and robust conclu-
sions. While the study included a diverse range of participants,
potential biases may arise from the limited representation of the
broader Saudi Arabian population, particularly considering the
diverse demographics and experiences across different regions
of the country. The lack of standardized definitions and mea-
surement methods in CAM research significantly limits its
progress. This inconsistency restricts applicability and compa-
rability across studies. Without clear and universally accepted
standards, researchers may investigate different phenomena
under the same label and struggle to draw reliable conclusions
about efficacy and safety. Developing and adopting standard-
ized definitions, terminologies, and measurement tools is es-
sential for advancing the field of CAM research.

5 | Conclusion

This meta-analysis highlights the significant prevalence of CAM
practices within the Saudi Arabian population, emphasizing the
influence of cultural, religious, and socioeconomic factors on
their utilization. The study emphasizes the critical need for
standardized research methodologies to rigorously evaluate the
safety and efficacy of various CAM therapies. This research
helps as a valuable example of the importance of culturally
sensitive research and healthcare practices. In an increasingly

interconnected global healthcare landscape, understanding the
cultural dimensions of health behaviors is paramount. This
study not only provides valuable insights into CAM use within
the Saudi Arabian context but also offers a valuable framework
for investigating CAM utilization within diverse cultural set-
tings, thereby contributing to a more comprehensive and
holistic understanding of global health practices.

More studies should prioritize the integration of CAM within
conventional healthcare systems, focusing on the development
of culturally sensitive healthcare models that optimize patient
care and outcomes. It is also crucial to investigate the associa-
tions between CAM use, patient characteristics, and disease
states. This research will facilitate the identification of patient
populations who may be at heightened risk from specific CAM
modalities. Furthermore, conducting qualitative research ex-
ploring the motivations and beliefs driving CAM use in Saudi is
essential. These studies will provide valuable insights into
patient perspectives, ultimately contributing to a more com-
prehensive understanding of CAM use and its impact on patient
well-being.
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