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Abstract

Introduction: Use of complementary and alternative medicine (CAM) is popular in the general population and medical
practitioners may not be fully equipped in their knowledge of CAM to advise patients appropriately. The aim of this paper was
to perform a scoping review of current literature describing undergraduate medical student use, attitudes, and knowledge of CAM
as a means of better understanding the educational needs of these students.

Methods: A systematic search of Medline, PubMed and the Education Resources Information Center (ERIC) databases with
keywords related to “complementary and alternative medicine” and “undergraduate medical students” for relevant articles
published until August 2020.

Results: Of 131 papers identified, 38 underwent full review. It was found 13-80% of medical students use CAM, and overall
have a positive attitude towards CAM therapies. Female medical students and those with religiosity had more positive attitudes
towards CAM than their male colleagues and those without a religion. Knowledge of CAM is lacking with approximately only
half of students feeling they were knowledgeable about CAM therapies. Popular information resources are the Internet and social
media, but students expressed they want more teaching of CAM in the undergraduate medical curriculum.

Conclusion: Evidence suggests high usage of CAM amongst undergraduate medical students, and positive attitudes towards
CAM therapies; however, knowledge of CAM is poor, and students want more CAM teaching to upskill them in counselling
patients interested in CAM therapies. Further areas for research include a better understanding of resources medical students use
for their knowledge and how gender and religiosity influence attitudes towards CAM.
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Practice Highlights

= Medical student’s personal use of CAM is significant, with the most popular therapies being massage, meditation
and herbal medicine.

= Medical students have a positive attitude towards CAM but potential differences between attitudes of preclinical
and clinical student populations exist.

=  Medical student’s knowledge of CAM is lacking, and this impacts their ability to advise patients appropriately.

=  Medical students want more CAM teaching integrated into their UGME curriculum, and believe conventional
western medicine could benefit from CAM methods and ideas.

= Better integration of the principles of EBM rather than teaching related to specific CAM therapies can provide
medical students with the skills to critique claims of CAM efficacy.

I. INTRODUCTION

Complementary and alternative medicine (CAM) Complementary refers to the practice of something
encompasses a range of health practices including, but alongside conventional Western medicine, whilst
not limited to, acupuncture, naturopathy, chiropractic alternative refers to the practice of something instead of
traditional Chinese medicine (TCM), herbal, vitamin & conventional Western medicine (Zollman & Vickers,
homeopathic therapies (Zollman & Vickers, 1999). 1999).
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In comparison to conventional Western medicine, the
eclectic range of CAM s often cited as having a poor-
quality evidence-base regarding its efficacy (Australian
Medical Association, 2018), yet it remains popular with
the general public (Frass et al., 2012). With surveys
suggesting 10-76% of the public has used CAM (Ernst,
2000; Harris et al., 2012) the demand for CAM s
evident. How knowledgeable medical practitioners are,
and their attitudes towards CAM, can influence the
advice they might provide to patients who seek
information about CAM therapies or want to use CAM
in lieu of conventional Western medicine. Janamian et al.
(2011) have reported general practitioners feel they do
not have the education to appropriately advise patients on
CAM (Janamian et al., 2011). This may deter patients
from seeking guidance from their healthcare provider
and result in a breakdown of communication and lack of
congruence over health goals (Xue et al., 2007).

Medical students’ insights into their prevailing attitudes
and knowledge of CAM can help determine if CAM
teaching within undergraduate medical education
(UGME) should be expanded to better meet the needs of
growing public demand. The last significant review of
medical students’ attitudes and knowledge of CAM was
published in 2016 (Joyce et al., 2016), and reported
overall medical students believed they lacked knowledge
of CAM but were generally positive towards CAM
education and thought CAM teaching should be
incorporated into UGME. What this review did not
explore was the rates of CAM use by medical students,
and whether this influenced attitudes towards CAM.
Importantly, since the publication of Joyce et al’s review,
not only have there been additional studies exploring
medical students’ use, attitudes and knowledge of CAM,
but the increasing use of the Internet and social media as
a source of information means it is timely to re-evaluate
the findings of this earlier study and determine whether
the results presented remain relevant.

We conducted this scoping review of primary studies to
evaluate undergraduate medical student use, attitudes,
and knowledge of CAM as a means of better
understanding the educational needs of these students.
The specific research questions were: 1) what is the
usage and knowledge of CAM among medical students?;
2) what are medical students’ attitudes towards CAM?;
3) what factors influence medical students’ attitudes
towards CAM, and where do they seek information about
CAM? and; 4) what are medical students’ views on the
current teaching they receive in UGME about CAM?

Il. METHODS
This study adopted the “Preferred Reporting Items for
Systematic Reviews and Meta-Analysis Extension for
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Scoping Reviews” (PRISMA-ScR) protocol (Tricco et
al., 2018).

A. Search Strategy

Electronic databases Medline (Ovid), PubMed and ERIC
were searched for full text articles describing
undergraduate medical students use, attitudes, and
knowledge of CAM (see Appendix 1). Additional papers
were found through a hand search of reference lists of
articles identified through the database search. There was
no limit on publication date.

B. Selection of Sources

Papers were included if published in English and
reported on undergraduate medical students. Papers were
excluded if they were not published in English; opinion
pieces or review articles; reported on non-undergraduate
medical students or; reported on osteopathic medical
students. This group was excluded due to the potential
bias these students may have due to their medical training
including specific CAM teaching.

C. Key Words and Boolean Operators

The search strategy (see Appendix 1) included Boolean
operators (AND, NOT, OR), Medical Subject Headings
(MeSH) and specific key words.

D. Data Extraction and Charting

Data extraction was performed using a predetermined
checklist, and included

. Article details: first author and publication year

. Research aim: purpose of the study

. Method: methods of data collection

. Sample size: number of students invited to
participate and the number who responded

. Student CAM use: number of students using

CAM, including use of specific therapies and
timeframe of use

. Student attitudes/perceptions to CAM: student
attitudes to CAM including desire to undertake
further education ~ about CAM, beliefs about
CAM efficacy, role of CAM in conventional
Western medicine and, sources of CAM

information

. Influencing factors: factors reported to
influence student’s attitudes/perceptions to
CAM

. Limitations: identified study limitations
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E. Synthesis of Results

Included studies were described by author, publication
year, and characteristics described above. Thematic
analysis was conducted to identify commonality between
included studies. No inferences were made about
students’ use, attitudes, or knowledge of CAM if this was
not explicitly stated.

Literature searching, title and abstract screening, full text
review & data extraction, and charting were undertaken
by the 1st author (SB). Where there was uncertainty
regarding the aforementioned, these articles were
reviewed independently by the 2nd author (JB) and
discussed until consensus was reached. The 2nd author
also independently reviewed the data extraction and
charting results once this process was completed by the
1st author.

I1l. RESULTS

From the initial search strategy, 131 articles were
obtained for screening based on title and abstract.
Following screening, 17 duplicate citations were
excluded, leaving 114 papers. Abstract and title
screening excluded papers focused on pharmacy or
nursing students, and those that did not centre on the
research questions. Following this, 58 articles underwent
full review. Of these, 21 were excluded as they were not
in English, did not provide enough detail regarding
medical students specifically or focused heavily on
medical curricula. The total number of articles included
is 38 (see Figure 1); a full version of the outcome
harvesting data can be found at
https://doi.org/10.6084/m9.figshare.14471250 (Brown
& Bilszta, 2021).

Medline

n =50

ERIC
n=0

Pubmed
n=64

Hand search | |
n=18

Duplicates excluded

Articles obtained for screening

n=132

n=17

Articles excluded n =21

* Focused on medical education/curricula =8
Not specific to medical students=3

Not published in English = 4

Unable to obtain full paper =2

Not relevant=4

Articles considered based
on titles/abstracts
n=115

Articles considered for
full review of text
n=>59

Total articles included
in review
n=38

Figure 1: PRISMA Diagram

A. CAM usage

Twenty-two studies assessed CAM usage in medical
students (Baugniet et al., 2000; Chaterji et al., 2007;
Chez et al., 2001; Ditte et al., 2011; Donald et al., 2010;
Flaherty et al., 2015; Frye et al., 2006; Greenfield et al.,
2000, 2002; Hegde et al., 2018; Hopper & Cohen, 1998;
James et al., 2016; Lie & Boker, 2004, 2006; Nicolao et
al., 2010; Oberbaum et al., 2003; Rees et al., 2009;
Sadeghi et al., 2016; Samara et al., 2019; Shani-Gershoni
et al., 2008; Wong et al., 2006; Yildirim et al., 2010).
Rates of usage ranged from 13% to 80% (Chez et al.,
2001; Wong et al., 2006). The most common CAM
therapy used by medical students was difficult to
evaluate due to inconsistent methods of collecting this
information with studies either asking students to
nominate usage from a predefined list of therapies
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(Baugniet et al., 2000; Chaterji et al., 2007; Frye et al.,
2006; Hegde et al., 2018; James et al., 2016; Lie &
Boker, 2004, 2006; Nicolao et al., 2010; Sadeghi et al.,
2016; Samara et al., 2019; Shani-Gershoni et al., 2008;
Wong et al., 2006; Yildirim et al., 2010); self-report the
therapies they had engaged with (Donald et al., 2010;
Greenfield et al., 2000, 2002) or; indicating CAM usage
without nominating a specific therapy (Chez et al., 2001;
Ditte et al., 2011; Flaherty et al., 2015; Hopper & Cohen,
1998; Oberbaum et al., 2003; Rees et al., 2009). The
challenge in evaluated CAM usage is highlighted by two
separate studies (Lie & Boker, 2004, 2006) which
reported a range of practices to be popular including
massage, meditation and yoga compared to vitamins,
meditation and spirituality, respectively (Lie & Boker,
2004, 2006).
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B. CAM perception/attitudes

Overall, the general attitude of medical students towards
CAM is positive (Ahmed et al., 2017; Akan et al., 2012;
Chaterji et al., 2007; Chez et al., 2001; Ditte et al., 2011;
Flaherty et al., 2015; Frye et al., 2006; Furnham &
McGill, 2003; Godin et al., 2007; Greenfield et al., 2002,
2006; Hegde et al., 2018; Hopper & Cohen, 1998; James
et al., 2016; Lie & Boker, 2004, 2006; Loh et al., 2013;
Nicolao et al., 2010; Oberbaum et al., 2003; Perkin et al.,
1994; Rees et al., 2009; Sadeghi et al., 2016; Samara et
al., 2019; Templeman et al., 2015; Torkelson et al., 2006;
Wong et al., 2006; Xie et al., 2020; Yeo et al., 2005) with
positive attitudes ranging from 49% to 60% (Ditte et al.,
2011; Perkin et al., 1994; Sadeghi et al., 2016). Different
methods were used to collect this data including
validated measures (for example: (Flaherty et al., 2015;
Frye et al., 2006; Rees et al., 2009)), rating scales with
various stages of validation (for example: (Ahmed et al.,
2017; Oberbaum et al., 2003; Sadeghi et al., 2016;
Samara et al., 2019)) or qualitative interviews (for
example: (Templeman et al., 2015)).

Differences in the attitude of preclinical and clinical
cohorts varied between studies. Akan et al., Furnham &
McGill and Syverstad et al. reported preclinical students
had a more positive attitude compared to clinical students
(Akan et al., 2012; Furnham & McGill, 2003; Syverstad
etal., 1999), however others found clinical students were
more positive, perhaps due to them receiving more CAM
education (Chaterji et al., 2007; Xie et al., 2020).
However, multiple studies found no difference between
preclinical and clinical cohorts (Ditte et al., 2011;
Flaherty et al., 2015; Hopper & Cohen, 1998; Rees et al.,
2009). Additionally, all studies bar one (Hubner et al.,
2012) asked students to consider attitudes and
perceptions in relation to ‘...their clinical practice...’
rather than associated with a specific clinical context or
medical condition.

Attitudes towards specific CAM therapies demonstrated
acupuncture received consistent positive perceptions
ranging from 77% to above 90% (Loh et al., 2013;
Torkelson et al., 2006; Yeo et al., 2005). Other therapies
with consistent positive perceptions include massage and
meditation, with more than 70% of medical students
feeling positively towards these practices (Furnham &
McGill, 2003; Loh et al., 2013; Torkelson et al., 2006).
Conversely, Greenfield et al. and Loh et al. both found
homeopathy had the most negative perception from
students (Greenfield et al., 2006; Loh et al., 2013).
Interestingly, studies indicate ambivalence towards
chiropractic practice, with some reporting positive
attitudes whilst others reported negative attitudes
(Greenfield et al., 2006; Loh et al., 2013). When asked
about the integration of CAM with conventional Western
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medicine, there was overwhelming belief from medical
students that benefits may come from applying these
practices together. Ahmed et al. and Chez et al. reported
a large percentage of their cohorts believed conventional
Western medicine could benefit from CAM methods and
ideas (67% and 89%, respectively) (Ahmed et al., 2017;
Chez et al., 2001). Similar findings have been reported
by others, with the percentage of students wanting the
integration of CAM and conventional Western medicine
ranging from 71% to 92% (Chez et al., 2001; Hopper &
Cohen, 1998; Lie & Boker, 2004; Loh et al., 2013;
Nicolao et al., 2010; Torkelson et al., 2006; Xie et al.,
2020; Yeo et al., 2005).

An important question to consider when evaluating
medical student knowledge and attitudes towards CAM
is whether they believe CAM works. This question arose
frequently in the reviewed literature, with investigators
trying to determine if there was congruence between
having a positive perception of CAM and belief in its
efficacy. When asked if participants found the results of
CAM were mainly due to the placebo effect, there were
mixed findings with 39-59% of medical students
agreeing the CAM efficacy was mainly due to the
placebo effect (Baugniet et al., 2000; Nicolao et al.,
2010; Yeo et al., 2005; Yildirim et al., 2010).
Interestingly, recent studies by Xie et al. and Samara et
al. reported only 10% and 35%, respectively, believed
CAM efficacy was due to the placebo effect (Samara et
al., 2019; Xie et al., 2020). Whether this is simply a
cohort effect or a reflection that over time students may
be becoming less sceptical of CAM, is unable to be
confirmed.

Factors that influence attitudes towards CAM should be
considered as they may alter how medical students
perceive CAM therapies. The most frequent influence
reported was gender, with female medical students
overall tending to have a more positive attitude than male
colleagues (Akan et al., 2012; Chaterji et al., 2007; Ditte
et al., 2011; Donald et al., 2010; Flaherty et al., 2015;
Frye etal., 2006; Furnham & McGill, 2003; Godin et al.,
2007; Greenfield et al., 2002, 2006; Hiibner et al., 2012;
Oberbaum et al., 2003; Rees et al., 2009; Schmidt et al.,
2005; Xie et al., 2020). Interestingly, Ditte et al. found
male medical students feared the social stigma of using
CAM more than female students (45% vs 36%) and
Donald et al. reported male students were more likely to
be more sceptical of CAM than female students (50% vs
44%) (Ditte et al., 2011; Donald et al., 2010).

Religion may also influence attitudes to CAM. Yeo et al.
reported nearly two thirds of their cohort believed
spiritual/religious beliefs influenced attitudes towards
CAM (Yeo et al., 2005). Furnham & McGill reported
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similar findings as female students and students that
rated themselves higher religiously, were more eager for
CAM to be on the curriculum compared to males and
those who were less religious (Furnham & McGill,
2003). In contrast, Loh et al. reported students with no
religion tended to be less interested in CAM (Loh et al.,
2013).

C. CAM knowledge

The included studies suggest approximately only half of
medical students felt knowledgeable about CAM
(Hopper & Cohen, 1998; James et al., 2016; Sadeghi et
al., 2016; Shani-Gershoni et al., 2008) and the most
common individual therapies students were subjectively
knowledgeable in were massage (Baugniet et al., 2000;
Chez et al., 2001; Frye et al., 2006; Furnham & McGill,
2003), acupuncture (Akan et al., 2012; Nicolao et al.,
2010; Sadeghi et al., 2016; Yeo et al., 2005), chiropractic
(Baugniet et al., 2000; Chez et al., 2001; Frye et al.,
2006) and herbal medicine (Akan et al., 2012; Baugniet
et al., 2000; Chez et al., 2001). It is clear, however,
medical students still perceive significant gaps in their
knowledge of CAM. Nicolao et al. reported although
students indicated acupuncture and homeopathy as their
most knowledgeable areas, this was only for a minority
of the cohort (34% and 43%, respectively) and the
majority of students felt their level of knowledge, and
therefore ability to appropriately advise patients, was
poor (Nicolao et al., 2010). In one Australian study,
investigators found out of ten common CAM therapies
(acupuncture, chiropractic, herbal medicine,
homeopathy, hypnosis, massage, meditation,
naturopathy, reflexology and spiritual healing) 56% of
their cohort had no knowledge of any of these therapies
(Hopper & Cohen, 1998).

The Internet appears to be a popular avenue for finding
CAM information with Lie and Boker reporting 81% of
their cohort used online resources as their main
information source (Lie & Boker, 2004). Although the
specific online resources used were not described,
journals, books and health databases were used less
frequently in comparison (41%, 38% and 28%,
respectively) (Lie & Boker, 2004). A study of Chinese
medical students with CAM teaching integrated into their
UGME, found their cohort’s main source of information
was from teachers, making up 91% with only 2% using
the Internet (Xie et al., 2020). Samara et al. reported 73%
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of their cohort used social media as their main source of
information (Samara et al., 2019).

It is clear medical students want more teaching about
CAM in their UGME. Flaherty et al. reported just over
two thirds of students across all year levels had a desire
to study CAM, however, there was a positive correlation
between those students who wanted more teaching and a
positive attitude towards CAM (Flaherty et al., 2015).
Similar findings were reported by Perkins et al. and Frye
et al. with approximately 85% of clinical and preclinical
students believing they should learn about CAM in
UGME (Frye et al., 2006; Perkin et al., 1994). In terms
of this would look like in the curriculum, Greenfield et
al. reported 67% wanted to study the theory, with Greiner
et al. and Yeo et al. finding 72% and 86%, respectively,
wanted clinical exposure (Greenfield et al., 2006;
Greiner et al., 2000; Yeo et al., 2005). In semi-structured
qualitative interviews of Australian medical students,
CAM education was considered important regardless of
specialisation and CAM literacy was an ethical
responsibility (Templeman et al., 2015).

IV. DISCUSSION

In this Discussion, we provide commentary on our
findings, consider how these might be applied to the
design of UGME curriculum, and suggest areas of further
research.

In the current study, we found a significant number of
medical students use CAM, however reported rates
varied considerably, and our analysis suggests
inconsistency in approaches used to assess CAM use
may explain the observed differences. As highlighted,
data collection was split between those studies that
provided a predefined list of specific CAM therapies,
with a limited number of response options, and the exact
therapies between papers incongruent; those that allowed
students to self-report usage and; those indicating CAM
usage without nominating a specific therapy (see Table
1). Cultural differences may also explain usage variation;
for example, the high use of yoga in Indian medical
students (Hegde et al., 2018), TCM in Chinese medical
students (Wong et al., 2006) and, traditional Iranian
medicine in lIranian medical students (Sadeghi et al.,
2016).
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Reference

Frye et al (2006)

Chaterji et al (2007)

James et al (2016)

Xie et al (2020)

Greenfield et al (2000)

Flaherty et al (2015)

Medical school
location

USA

USA

Sierra Leone

China

UK

Ireland

Method of usage
data collection

Pre-defined list

Pre-defined list

Pre-defined list

Pre-defined list

Self-report list

Q&A response

Included therapies

- alternative medical systems

- biological-based interventions

- manipulative or body-based methods
- energy therapies

- mind-body therapies

- acupuncture

- aromatherapy

- bioelectromagnetic therapies
- biofeedback

- chiropractic

- herbal medicine

- homeopathy

- acupuncture

- Ayurveda medicine

- herbal/botanical/supplements
- homeopath

- massage

- meditation/yoga/relaxation

- spirituality/prayer

- acupuncture

- Ayurveda medicine
- chiropractic

- homeopathy,

- massage

- acupuncture

- Alexander technique
- aromatherapy

- chiropractic

- herbal medicine

- Have you ever used
CAM previously or
been cared for by a
CAM practitioner
(yes/no)?

- hypnosis/guided imagery

- massage

- meditation

- music

- nutritional supplements

- prayer/spiritual healing

- Rolfing (structural reintegration)
- _therapeutic touch

- meditation - homoeopathy - Has a member of your
- nutrition - hypnotherapy family ever used CAM
- osteopathy - kinesiology (yes/no)?

- QiGong - massage

- spirituality/prayer - meditation

- TaiChi - physiotherapy

- TCM - reflexology

- yoga

Table 1. Example of the differing methods used to collect student CAM usage data. Data collection of medical student CAM usage was split
between those studies that provided a predefined list of specific CAM therapies; those that allowed students to self-report usage and; those
indicating CAM usage without nominating a specific therapy. The above examples highlight the inconsistent approaches to collecting this

information.

Overall, the general attitude of medical students towards
CAM was positive, but differences were noted between
preclinical and clinical students, and what exposure
students had had to CAM teaching. There is evidence
positive attitudes to CAM decline after the preclinical
period (Akan et al., 2012; Furnham & McGill, 2003;
Syverstad et al., 1999) and this might be due, in part, to
the influence of clinical peers, medical school role
models or a preference for students new to clinical
learning utilising recently acquired conventional clinical
skills. Further work is required to fully elucidate how
attitudes to CAM mature as students move from
preclinical to clinical learning, are exposed to the
application of conventional and CAM practices in
different patient encounters and develop skills in the
application of evidence-based medicine (EBM).

Two significant factors influencing attitudes to CAM
were gender and religion, and these were also identified
previously (Joyce et al., 2016).

Whilst medical students as a whole seem to have a
positive attitude towards CAM, female students hold
more positive attitudes than their male colleagues. There
is evidence to suggest this difference is due to higher
rates of scepticism around the CAM efficacy in male
students (Donald et al., 2010) and fear of social stigma
from using CAM (Ditte et al., 2011). There is a noted
body of evidence demonstrating similar gender
differences in general (Bishop & Lewith, 2010;
Kristoffersen et al., 2014) and specific patient
populations (Alwhaibi et al., 2019; Alwhaibi &
Sambamoorthi, 2016; Barraco et al., 2005; Bell et al.,
2006; Jawahar et al., 2012), so it is not surprising this is
reflected in medical student cohorts; this is an area for
further exploration.

Research within general and specific patient populations
into the association between religiosity (the practices of
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organised religion and the outward expression of belief
in a divine being) and spirituality (the personal and
emotional expression that arises from searching for a
divine being) and CAM utilisation has examined these as
a single construct (Heller et al., 2020; McCurdy et al.,
2003; Pedersen et al., 2013), or as separate entities (Ben-
Arye etal., 2012; Ellison et al., 2012; Hsiao et al., 2008).
An added challenge (Ellison et al., 2012; Hsiao et al.,
2008) has been attempts to tease out use of
religious/spiritual forms of CAM (eg self-prayer, group
prayer, or healing rituals) from use of non-
religious/nonspiritual forms (eg herbs, supplements, and
mind-body techniques). As a result, it remains
ambiguous whether religiosity and spiritually are
associated with increased CAM utilisation. The results
presented here and by others (Joyce et al., 2016) suggests
within medical student cohorts an association might be
present however the nature remains unclear. What needs
to be explored is the intersection between conventional
UGME, attitudes to CAM and student’s religious and
spiritual beliefs.

Several studies reported most students did not feel
knowledgeable about CAM and this impacted their
ability to advise patients appropriately (Chaterji et al.,
2007; Loh et al., 2013; Torkelson et al., 2006). When
evaluating student’s knowledge of CAM, an important
limitation is the ways in which knowledge was evaluated.
Most studies used self-report, rather than objective,
knowledge measures. The only study which attempted to
use an objective measure reported the average
knowledge of CAM was ‘poor’ (Samara et al., 2019).
There is, however, a clear indication medical students
want more CAM teaching integrated into UGME. This is
relevant as there is evidence CAM users frequently
neglect to disclose their usage to their treating health
professional (Chao et al., 2008; Davis et al., 2012;
Thomson et al., 2012). Foley et al. (2019) identified
several factors influencing this including, importantly in
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this context, perceptions of health professional’s
knowledge of CAM and lack of knowledge is considered
a barrier to discussions of CAM use during clinical
consultations (Foley et al., 2019).

Although medical students believe conventional Western
medicine could benefit from CAM methods and ideas, an
important caveat to this finding is it does not consider
how they feel about specific CAM therapies. For
example, would medical students think conventional
Western medicine could benefit from integrating herbal
medicine or homeopathy approaches, compared to
osteopathy or acupuncture? Given the diversity of CAM,
it is arguably unfeasible (Wetzel et al., 1998) to teach
students about each individual therapy, so an EBM
teaching model equipping students with skills needed to
critically appraise evidence presents a potential solution,
and several medical schools have designed curricular in
this way (Bailey et al., 2015; Forjuoh et al., 2003;
Hassed, 2004; Jeffries, 2001; Mahapatra et al., 2017,
Owen & Lewith, 2001; Perlman & Stagnaro-Green,
2010). This addresses a thematically overwhelming and
resource intensive area of medical education where
learned knowledge and skills can be adapted for differing
CAM therapies.

Only three studies (Lie & Boker, 2004; Samara et al.,
2019; Xie et al., 2020) specifically explored how medical
students use digital resources to supplement formal
CAM teaching, so this is a clear direction for further
research. It is important medical students have access to
high quality evidence-based information and the skills to
determine the validity of evidence presented on digital
platforms. Whilst there is evidence to demonstrate
resources such as blogs, social networking sites and
online support groups are useful platforms for health
education, social connection and experience sharing,
they are at significant risk of misinformation and
mischaracterisation of CAM (Delgado-Lépez &
Corrales-Garcia, 2018; Molassiotis & Xu, 2004). Sharma
et al. (2016) have underscored the challenges in
developing approaches for identifying the reliability of
CAM-related information on the Internet, which may not
be supported by a reliable evidence-base (Sharma et al.,
2016). This means medical students require skills to
critique claims related to CAM efficacy for their own
education needs, but also so they can appropriately
counsel patients. As advocated, an EBM teaching model
would provide students with the skills to critique claims
of CAM efficacy as well as empower patients to make
informed decisions relevant to their health needs.

V. LIMITATIONS OF THE STUDY

As we did not conduct a systematic review of the

literature, we are unable to draw any conclusions about
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the quality of the included studies. We excluded non-
English studies, and this potentially creates a gap in the
literature and may have altered the findings as CAM use,
attitudes and knowledge may be different in non-English
speaking countries (for example, the high use of
acupuncture or Traditional Chinese medicine in Asian
countries). The lack of consistency in data related to
medical student use, attitudes and knowledge of CAM
therapies is reflected in its heterogeneity. This makes
generalisations related to ‘medical students’, even within
the same medical school or UGME curriculum, difficult.
Despite this significant limitation, the diversity of
reported outcomes reflects important contextual
differences in medical programs, and medical student
cohorts, across the globe.

VI. CONCLUSION

Overall, medical students have a positive attitude
towards CAM, with significant influencing factors being
gender and religion, and potential differences between
preclinical and clinical cohorts. The included literature
indicates medical students’ personal use of CAM is
significant, with therapies such as massage, meditation
and herbal medicine being more popular than others. It is
clear medical students’ CAM knowledge is lacking and
integration of the principles of EBM may be beneficial
in addressing this, ultimately leading to better educated
doctors who have better relationships with their patients.
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Appendix

Search number Query

17 (undergraduate medical student OR medical student[MeSH Major Topic] NOT nurs* NOT pharm* NOT dent*) AND ("complementary therapies"[MeSH Major Topic]) AND ("knowledge"[MeSH Major Topic] OR "attitude'"[MeSH Major Topic] OR "perception”[MeSH Major Topic])
16 (undergraduate medical student NOT nurs® NOT pharm* NOT dent*) AND (complementary and alternative medicine OR CAM OR Chinese medicine) AND (knowledge OR attitude OR perception)
15 (complementary and alternative medicine OR CAM OR Chinese medicine) AND (knowledge OR attitude OR perception)

14 (undergraduate medical student NOT nurs* NOT pharm* NOT dent*) AND (complementary and alternative medicine OR CAM OR Chinese medicine)

13 "perception"[MeSH Major Topic]

12 "attitude” [MeSH Major Topic]

11 "knowledge" [MeSH Major Topic]

10 knowledge OR attitude OR perception

9 complementary and alternative medicine OR CAM OR Chinese medicine OR chiropr* OR herbal

8 chinese medicine

7 "complementary therapies"[MeSH Major Topic]

6 complementary and alternative medicine OR CAM

5 complementary and alternative medicine

4 undergraduate medical student NOT nurs* NOT pharm* NOT dent*

3 undergraduate medical student

2 medical student[MeSH Major Topic]

1 medical student
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