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Abstract

Background Despite the increased use of social media to share health-related information and the substantial
impact that complementary and alternative medicine (CAM) can have on individuals'health and wellbeing, currently,
to our knowledge, there is no review that compiles research on how social media is used in the context of CAM. The
objective of this study was to summarize what are the ways in which social media is used in the context of CAM.

Methods A scoping review was conducted, following Arksey and O'Malley’s five-stage methodological framework.
MEDLINE, EMBASE, PsycINFO, AMED, and CINAHL databases were systematically searched from inception until Octo-
ber 3, 2020, in addition to the Canadian Agency for Drugs and Technology in Health (CADTH) website. Eligible studies
had to have investigated how at least one social media platform is used in the context of a single or multiple types of
CAM treatments.

Results Searches retrieved 1714 items following deduplication, of which 1687 titles and abstracts were eliminated,
leaving 94 full-text articles to be considered. Of those, 65 were not eligible, leaving a total of 29 articles eligible for
review. Three themes emerged from our analysis: 1) social media is used to share user/practitioner beliefs, attitudes,
and experiences about CAM, 2) social media acts as a vehicle for the spread of misinformation about CAM, and 3)
there are unique challenges with social media research in the context of CAM.

Conclusions In addition to social media being a useful tool to share user/practitioner beliefs, attitudes, and expe-
riences about CAM, it has shown to be accessible, effective, and a viable option in delivering CAM therapies and
information. Social media has also been shown to spread a large amount of misleading and false information in the
context of CAM. Additionally, this review highlights the challenges with conducting social media research in the con-
text of CAM, particularly in collecting a representative sample.
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Background

Over 3.6 billion people worldwide used social media in
2020 [1]. This number has been predicted to increase to
4.41 billion by 2025. The American population using at
least one social media platform such as Facebook, Snap-
chat, Instagram, Twitter or YouTube, has continuously
increased over the past 15 years from just 5% of Ameri-
cans in 2005 to 72% of Americans in 2019 [2]. Similarly,
in 2017, 94% of Canadian internet users had at least one
social media account [3]. Social media is comprised of
a complex ecology of networking sites and falls in the
larger context of health communication [4, 5]. Social
media has changed the landscape of health informa-
tion by allowing for dialogic communication rather than
one-sided communication from health professionals and
experts, resulting in health communicators such as prac-
titioners, policy makers, and patients monitoring, listen-
ing to, and engaging with dialogue on social media [6-9].
It has been shown that 72% of internet users search for
health information online and social media is one source
of such health information [10, 11]. Social media is used
to discuss health information with regards to comple-
mentary and alternative medicine (CAM) [11, 12]. How
social media is used in the context of CAM would be val-
uable to better understand as surveys conducted by Pew
Research Center have found that 35% of internet users
have looked online for information about CAM specifi-
cally [11, 12].

CAM is frequently used across the world and consists
of a variety of health care approaches that are not typi-
cally part of conventional medicine or completely inte-
grated into the country’s main health care system. CAM
includes, but is not limited to, manual therapies such as
chiropractic and osteopathy, natural products such as
herbal medicines and dietary supplements, and other
forms of therapies including naturopathy, homeopathy,
and traditional Chinese medicine [13—-16]. The National
Center for Complementary and Integrative Health
(NCCIH) in the United States defines “complementary”
approaches as those that are used together with conven-
tional medicine and “alternative” approaches as those
that are used in place of conventional medicine [13, 14,
17]. Positive motivations for trying CAM which may
have contributed to its popularity include factors such
as its accessibility, holistic and non-invasive nature, and
perceived effectiveness and safety, while negative moti-
vations include factors such as dissatisfaction with con-
ventional medicine, rejection of science and technology,
and desperation [18-21]. How CAM is portrayed in
social media is important considering the ever-grow-
ing popularity and usage of social media and its ability
to influence health behaviours and beliefs [22]. In the
context of CAM, social media can be used to enhance
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patient’s access to health care related resources and
support [23, 24]. Media sharing platforms such as You-
Tube are usually free, easy to use, and accessible on both
mobile and desktop devices [25]. Also, unlike health
information in the medical literature, when health infor-
mation is shared on social media it is often written in
lay terms [24, 26]. By allowing individuals to engage,
interact with, and contribute health information, social
media creates an environment that encourages patient
conversation [27-29]. Sharing health information on
social media can motivate and inspire others, but it also
has the power to facilitate the spread of misinforma-
tion about health-related topics [30]. There are various
scholars who study the processes and risks of misinfor-
mation and disinformation on social media and features
of social media that may contribute to the spread of
health-related misinformation [31-33]. Firstly, the low
cost of generating and disseminating information over
social media allows misinformation to spread globally
at a rapid pace. Additionally, virtually anyone can post
about CAM on social media regardless of academic or
professional training, knowledge or skills [34]. Further-
more, it can be difficult to determine the credibility of
social media content as users are self-publishers and
often are not subject to scrutiny or accountability [30].
Moreover, since social media feeds are personalized to
individual beliefs, values, preferences and biases, there is
information silo and echo chamber effects which result
in decreased exposure to differing opinions, reinforce-
ment of confirmation biases, and the amplification of
misinformation [35, 36].

Currently, to our knowledge, there is no review that
compiles research on the ways in which social media is
used in the context of CAM. Due to the increased impact
of social media as a form of information sharing in North
America, and the significant impact that CAM can have
on people’s health and lives, it is important that a scop-
ing review is performed to outline the research on this
topic and identify the gaps. The results from this scoping
review could help inform various stakeholders such as
clinicians, policy makers, patients, and researchers. Thus,
the aim of our scoping review is to provide a summary of
the research on the ways in which social media is used in
the context of CAM.

Methods

Approach

As described above, to our knowledge, there is a lack of
review articles on the ways in which social media is used
in the context of CAM. Thus, a scoping review method-
ology was appropriate as it allows for systematic scop-
ing of a broad array of research and the identification
of literature gaps [37]. The method for conducting this
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scoping review was based on Arksey and O’Malley’s five-
stage scoping review framework [38]. This method was
also supplemented by modifications proposed by Levac,
Colquhoun, & O’Brien and Daudt, van Mossel, & Scott
[39, 40]. We used this five-stage scoping review frame-
work to ensure that all scoping review prerequisites were
met including identifying and analyzing the current lit-
erature on the topic, summarizing it, and recognizing
knowledge gaps that could potentially be looked into by
future research [40].

Step 1: Identifying the research question

Our research question is as follows: what are the ways
in which social media is used in the context of CAM in
the health and medical scholarly literature? For the pur-
pose of this scoping review, we referred to the Cochrane
Complementary Medicine group’s operational definition
of CAM [41]. For social media, we referred to the defi-
nition by Obar et al. 2015 as it is comprehensive, con-
taining four parts, and has been used by many others
in the academic community [42]. This definition states
that social media consists of the following four main
characteristics:

1. Social media services are (currently) applications
that are Web 2.0 Internet-based

2. The lifeblood of social media is user-generated
content

3. For a site or app designed and maintained by a
social media service, individuals and groups create
user-specific profiles

4. The development of social networks online by con-
necting a profile with those of other individuals and/
or groups is facilitated by social media services

Step 2: Finding relevant studies

After identifying the research question, we found rel-
evant studies to include in our scoping review using
a comprehensive and systematic search strategy. We
searched the bibliographic databases MEDLINE,
EMBASE, PsycINFO, AMED, and CINAHL. Indexed
headings and keywords relating to social media and
CAM were used in each of the search strategies where
appropriate. Additionally, we searched the Canadian
Agency for Drugs and Technology in Health (CADTH)
for any grey literature related to our topic. Search terms
on CADTH included “complementary and alternative
medicine” and “social media”. The search of these various
databases and websites included literature from incep-
tion until October 3, 2020. A sample search strategy
used is shown in Table 1.
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Step 3: Selecting the studies

We included research articles and protocols in this
scoping review. While review articles were not eligible,
we screened the reference lists of review articles that
appeared relevant to our research question to identify
eligible articles. Conference abstracts, commentar-
ies, editorials, letters to the editor, opinion pieces, and
articles that were not published in the English language
were ineligible. Additionally, articles that could not be
publicly accessed, found through our library system, or
ordered via interlibrary loan were excluded. In order to
be eligible, it had to be evident in the record’s title and/
or abstract that the study was about how any form(s)
of social media is used in the context of any form(s)
of CAM. Two authors (JYN and NJV) pilot-screened
a subset of titles and abstracts individually and then
met to verify their application of the inclusion crite-
ria. Then, all full articles were screened independently
in duplicate by JYN and NJV. In the case of disagree-
ment about article eligibility, when discussion between
the two authors (JYN and NJV) was not sufficient to
resolve the disagreement, a third author (JS) partook in
the discussion and a majority vote took place to deter-
mine eligibility.

Step 4: Charting the data

Arksey and O’Malley’s descriptive narrative method was
used to critically assess articles meeting the inclusion
criteria [38]. To chart the eligible articles, the following
information was extracted: first author and year of pub-
lication, country of authors, study setting, article type,
objective, population and sample size, CAM discussed/
used, social media discussed/used, primary and second-
ary outcomes, how primary and secondary outcomes
were measured, main findings, challenges encountered,
and study conclusions. Two authors (JYN and NJV) par-
ticipated in a pilot data extraction exercise using a subset
of eligible articles. Any discrepancies between the pilot
data extraction of the two authors were discussed and
resolved by three authors (JYN, NJV and JS). Then, data
from all eligible articles was independently extracted by
JYN and NJV; following this, all authors met to discuss
and resolve any discrepancies. Only data relevant to the
research question was extracted and charted from the
eligible studies. Additionally, a descriptive map of the lit-
erature on our topic was created which highlighted key
themes that emerged from the analysis.

Step 5: Collating, summarizing, and reporting the results

Tables were used to summarize charted data and an
inductive thematic analysis was performed on descrip-
tive data [43]. The descriptive data was reviewed by all



Ng et al. BMC Complementary Medicine and Therapies (2023) 23:32 Page 4 of 48

Table 1 MEDLINE Search Strategy for Studies Investigating How Social Media is Used in the Context of CAM, Executed October 3,
2020

Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946
to Present
Search Strategy:

1 (alternative medicine* or alternative therap*).mp. (24,388)

2 (complementary medicine* or complementary therap*).mp. (22,183)
3 exp Complementary Therapies/ (228,775)

4 (integrat* adj1 (medicine or therap*)).mp. (4385)

5 exp Integrative Medicine/ (1582)

6 naturopath*.mp. (1597)

7 exp Naturopathy/ (999)

8 acupunctur*.mp. (29,450)

9 exp Acupuncture Analgesia/ or exp Acupuncture Points/ or exp Acupuncture Therapy/ or exp electroacupuncture/ or exp Acupuncture/ (25,426)
10 (chiropract* or spinal manipulation*).mp. (8728)

11 exp Chiropractic/ or exp Manipulation, Chiropractic/ (4104)

12 (herb* adj1 (medic* or therap* or supplement®)).mp. (26,197)

13 exp Medicine, East Asian Traditional/ or exp Medicine, Chinese Traditional/ or exp Herbal Medicine/ or exp Plants, Medicinal/ or exp Phytotherapy/
(109,867)

14 tcm.mp. (11,027)

15 exp Drugs, Chinese Herbal/ (43,922)

16 traditional Chinese medicine.mp. (21,324)

17 exp Medicine, Ayurvedic/ (2231)

18 ayurved*.mp. (6714)

19 acupressure.mp. (1459)

20 exp Acupressure/ (758)

21 applied kinesiolog*.mp. (99)

22 exp Kinesiology, Applied/ (312)

23 herbalism.mp. (152)

24 exp Osteopathic Medicine/ or exp Manipulation, Osteopathic/ (4050)
25 osteopath*mp. (7627)

26 exp Mind-Body Therapies/ (50,683)

27 mind-body*.mp. (5356)

28 exp Yoga/ (2857)

29 yoga.mp. (5708)

30 0r/1-29 (373,277)

31 exp Social Media/ or exp Social Networking/ or exp Blogging/ (12,139)

32 (((e or electronic) adj3 newsletter*) or ((peer to peer adj5 network*) or p2p) or (digital adj5 platform*) or (forum* adj3 (internet or web* or chat*)) or
(rss adj3 (reader* or feed*)) or (social adj3 media*) or (social adj3 medium*) or (social adj3 network®) or (twitter or tweet*) or (viral adj5 market*) or ("web
2.0" or "web 2") or (website* or "web site*" or webpage* or "web page*") or altmetric or badoo or blackplanet or blog* or buddypress or buzznet or
care2 or classmates or clicktotweet or "content communit*" or couchsurfing or discord or facebook or faces or fiverr or flickr or flixster or fotki or fotolog
or foursquare or gaiaonline or geni or girlsaskguys or googl* or groupme or hashtagify or hashtags or "health 2.0." or hi5 or hkgolden or hootsuite or
i-phone* or instagram or keyhole or kik or kuaishou or "last.fm" or linkedin or lipstickalley or lithium or livejournal or "medicine 2.0." or meetup or micro-
blog* or myspace or myspace or naijapals or neopets or ning or okcupid or pinterest or podcast* or qg or gzone or "really simple syndicat*" or reddit

or sermo or skype or skyrock or smartphone* or snapchat or stumbleupon or tagged or telegram or tiktok or trendsmap or tumblr or tweepsmap or
twitter or "user generated content" or weblog* or wechat or weibo or weixin or whatsapp or xing).ti. (65,844)

33 0r/31-32 (71,355)
3430 and 33 (465)
35 limit 34 to english language (411)
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authors. NJV and JS then identified codes for the descrip-
tive data based on main topics discussed in the articles
and organized the articles into thematic groups. The
thematic groups grouped articles based on the identi-
fied commonly discussed topics. NJV and ]S also cre-
ated a narrative discussing how these results connect to
the research question. Moreover, NJV and JS identified
knowledge gaps in the current literature. JYN reviewed
all of the aforementioned tasks, and any discrepancies
were discussed and resolved by all authors.

Results

Search results

Searches retrieved 1714 items following deduplication,
of which 1620 titles and abstracts were eliminated, leav-
ing 94 full-text articles to be considered. Of those, 28
were not eligible because they did not fit our definition of
social media (e.g., newspapers or magazines), 18 did not
fit our definition of CAM, 7 did not focus on how social
media is used in the context of CAM, 6 were an abstract,
and 6 were a review. This left 29 articles for inclusion in
this scoping review [44-72]. In Fig. 1, a PRISMA diagram
can be found depicting this process.

Eligible article characteristics

Eligible articles were published from 2012 to 2020 and
were conducted by researchers from the United States
(n=17), Canada (n=4), Australia (n=2), France (n=1),
Germany (n=1), Spain (n=1), and Taiwan (n=1).
Additionally, one study was conducted by researchers
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from China, Australia, and the United Kingdom (n=1),
and another study was conducted by researchers from
Iraq and Jordan (n=1). Of these 29 eligible articles, 10
focused on a study population from a single country,
meaning that only social media content posted by users
from a specified country was included in the study.
These countries included the United States (7=5), Aus-
tralia (n=1), Germany (n=1), Iraq (n=1), Spain (n=1),
and Taiwan (n=1). The remaining 19 eligible articles
focused on social media content from more than one
country, 13 of which focused on an international sam-
ple of social media content (i.e., all of Twitter). While a
diverse array of CAM was explored, the most common
were yoga (n=4), medicinal cannabis (n=4), dance ther-
apy (n=2), music therapy (#=2), and spinal manipula-
tion (n=2). While nutrition is not typically defined as
CAM, we included articles such as the one by Chan et al.
despite their focus on nutrition because they included
CAM representation and discourse, such as the theme of
promoting alternative medicine while challenging con-
ventional medicine [46]. The most commonly discussed
social media platforms were Twitter (n=6), Facebook
(n=5), and YouTube (n=4). The articles used a variety
of qualitative and mixed methods in their social media
research approaches. Of the 29 eligible articles, 24 were
described generically as qualitative without naming a
specific design or were described in terms of data col-
lection techniques (e.g., focus group and interview) or
analytic techniques (e.g., content analysis and discourse
analysis). Of the remaining 5 eligible articles, two were

MEDLINE
(n=339)

EMBASE
(n=532)

PsycINFO
(n=113)

AMED
(n=84)

CADTH*
(n=402)

CINAHL
(n=256)

Records after duplicates removed
(n=1714)

Titles/abstracts excluded
(n=1620)

(n=94)

Titles/abstracts included based on eligibility criteria

Full text articles excluded
(n=65)

Reasons for exclusion:
¢ Did not fit our definition of social

media (n=28)
e Did not fit our definition of CAM (n=18)
e Did not focus on how social media is

Articles included in review & discussed
(n=29)

used in the context of CAM (n=7)
e Conference abstract (n=6)
® Review (n=6)

Fig. 1 PRISMA Diagram. *List of Abbreviations: CAM = complementary and alternative medicine, CADTH = Canadian Agency for Drugs and

Technologies in Health
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identified by the authors as following a case study design,
one was identified as following quantitative approaches,
and two were identified as mixed methods studies based
on its methodology and the presence of a combination of
qualitative and quantitative approaches. The details asso-
ciated with all eligible article characteristics, including
study aims, can be found in Table 2; the main findings,
challenges encountered, and conclusions of all eligible
studies can be found in Table 3. No studies reported any
secondary outcomes.

Findings from thematic analysis

Three main themes were identified through our thematic
analysis. These themes are described in the paragraphs
below. Sample excerpts from included studies represent-
ative of each of these themes are shown in Table 4.

Theme 1: To share user beliefs, attitudes, and experiences
about CAM

Several studies provided insight into the beliefs, attitudes,
and experiences of CAM users [49, 50, 52, 54, 55, 57, 59,
62, 63, 67, 69]. Three subthemes developed among the
studies: negative beliefs and attitudes about CAM use,
positive beliefs and attitudes about CAM use, and posi-
tive and negative experiences of using CAM. Studies
included in this theme described a range of beliefs, atti-
tudes and/or experiences related to CAM which were
coded into categories based on whether they reflected
predominantly positive or negative views.

Subtheme 1.1: Negative beliefs and attitudes about CAM use
The first of the three subthemes found among the
studies was negative beliefs and attitudes about CAM
use. A number of studies identified negative beliefs
and attitudes about CAM treatments that were posted
on social media [52, 54, 63, 67]. One study sought to
“analyze the sceptical movement’s discourse on com-
plementary therapies in Spain, as well as compre-
hend its mobilisation against these therapies” [52].
The authors reviewed more than 6000 posted tweets
and found that 79.1% were against or not in favour
of CAM treatments. The common themes conveying
concerns about CAM among the tweets were “anti-sci-
ence’, “fighting against harmful, for-profit practices’,
and protecting “the most vulnerable [who have] little
knowledge of science”. In a different study, research-
ers investigated the presence of critiques and debates
surrounding the effectiveness and risk of chiropractic
and spinal manipulation therapy (SMT) on Twitter
[67]. It was found that the efficacy of these CAM treat-
ments was rarely questioned or doubted. Additionally,
the potential risks were rarely mentioned or debated.
However, of the few tweets that were skeptical or
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critical about the use of chiropractic and SMT, most
had been liked and retweeted, demonstrating that
many skeptical or critical perspectives of CAM use
elicited high engagement among social media users
even though their voices were marginal in number.

Subtheme 1.2: Positive beliefs and attitudes about CAM use
Three studies intended to analyze the public beliefs and
attitudes expressed about CAM use on social media
and assess whether they were predominantly in favour
of or against CAM use [49, 62, 69]. One study analyzed
descriptions of CAM treatments used by young women
diagnosed with cancer who kept an online cancer blog
[69]. The descriptions of CAM treatments were uni-
formly expressed in a positive and empowering manner
by the young women. Additionally, two studies assessed
how cannabidiol (CBD) products were presented on
popular social media platforms, including Twitter and
Pinterest [49, 62]. Both studies found that the majority of
posts presented CBD in a positive light, with many cit-
ing physical or mental benefits, such as relief from anxi-
ety, depression, pain, and inflammation. Similarly, a study
investigating posts on Instagram related to yoga found
that most posts emphasized the physical benefits of yoga
and used words like “fitness” when describing yoga [55].
Another study that focused on cannabis-related conver-
sations on Twitter discovered that the topics of conversa-
tion ranged from using cannabis for the first time to the
legality and therapeutic value of cannabis [50]. Regard-
ing the therapeutic value, posts discussed numerous
medical conditions such as Crohn’s disease, cancer, post-
traumatic stress disorder, anxiety, and depression that
are being treated or have the potential to be treated by
cannabis.

Subtheme 1.3: Positive and negative experiences of using
CAM

Four studies found that the information most sought by
consumers on social media sites was relating to the expe-
riences of past users of CAM treatments [57, 59, 63, 69].
For example, one study analyzed questions posted on
Yahoo! Answers relating to dietary supplement ingredi-
ents under the subsection, “Alternative medicine” under
the section, “Health” [59]. It was found that the informa-
tion most sought by consumers, defined by the greatest
number of posts, was relating to the uses and adverse
effects of dietary supplements. The most common uses
of the dietary supplements were respiratory, thoracic &
mediastinal disorders, cardiovascular & lymphatic sys-
tem disorders, and psychiatric disorders, while the most
common adverse effects were diarrhea, abdominal pain,
palpitations, and headaches. Another study examined
descriptions of CAM use among women diagnosed with



Page 7 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

K|oAIDadsal
'sBO|q QY-UOU pue QY Ul pUNOJ SaWSY3

Uo paseq sbojq gy-uou pue gy Usamiaq sbo|q
A)[IQPPERI Ul S9DURISYIP 3] SS3SSP O Pasn uo s1abbojq
Sem aInseaw Alljigepeas (DOINS) 300b (H0NS) gy-uou
-Apa1ggqoD Jo ainsespy 3|dwiIs i 'sawayl  %00bApajqaoo jo pue (sgy)
dojansp pue eiep ayi Ul spuail Ajauspl ainseay ajdwig suepnalp
01 buipod uado Huisn sisAjeue JuUOD ay3 buisn sysod paisasibal Aq
paseq-1xal e 0} pa1dafgns sem1sod yoes  Ho|g gy-uou pue uanIb adiApe
'ssa001d sisAjeue Ayibua) e Jayy SisAjeue QY Jo Aljigepeay uonnu
JI9Y1 Ul 9SN 01 JBYDIe3S3I UDeS 10} SOP0d ‘Buipod sysod ay3 a1edwod
uonesynuSp! UsAIb pue pajulid siam 60|q yoes woly sysod pue 1sei} siskjeue [ov] 0Z0T
ajdwes 2y Ul s350d ||B 012 SSIUUIUIW O] S2UIRY) pUB SIPOD) sbo|g uonainN  bojg ooy =u -uod o JUIU0D [PUOIIRUIDIU|  S21BIS PaUUN [ ID UBYD
ASAINS suljuo
|eUOIIRU B Ul
o1edpnJed
03 slayiowl
Buipaspseslq
ASAINS pue jue
sAem Jo A1a1IeA B Ul S91B1 95UO0dSal 91e|nd[ed (uonsanb gy) -109dx3 JO
0} pasn sem abed s1ybisu|,300gade4 ayy ulw-0z aYyy  9|dules paiab
woyj e1e( s1s0d pa1sooq 1oy 150d ay1 yum pa13[dwod -1y e Hnudal
1uaWwabebus Jad 1502 pue Aep Jad 150 ay1 018 Apnisays 01 pasn sem
Se [|om se 1s0d ay3 JO $5920NS Y1 Sulul sa1el 9suodsai ul pajjolus 30009084
-1919p 01 Pasn aJam sa1ed YBNOIYL DI pue  pue ssa20ns 3sod syuedpiped moy [S¥] 00T
‘S2112 350d ‘{2112 YUl ‘suoissaidul ‘Yoeay JUSWIINIDSY %00G22e4 s 8Lyl aquisap o] Apnis ased) e|eiisny ejje)isNy  '|e 39 sauleg
Se|nuLIoy
[[==]IVIET)
UMOUY-|[oM
ueyy Jayiel
S1uaIpalbul
|eqday wouy
Ajewnd
apeul
(slawns s1npoid
-UOD Q0L =U [PIUDP 3SN O}
S)Nsai Ul pauon pUE SISIIUSP  SUOISIDAP 519
-UW JS3IM | 00L=U  -WNSuod uo
pue }o0ga2e ‘sysppeweyd  eipaw [eDoOS v
SIIMSUR MIIA 1ng ‘(payidads spnpoid 00L=u) Jjo1dedwiay} Apnis ueplof  Qz0oz eI
SM3IAISIUI 90B) 01 B4  -JIUI SISWNSUOD  JOU) BIPSWU [e1d0S |eIUSP |ECUIH 00€=U  21eNPAS O]  2AlRNEND beyj puebel  Aeiewes-|y
pasn azis 1es)
SsSWodINQ  pasn/passndsig /passndsiq  djdwes pue sioyiny pue.oyiny
painsespy 249\ SawodInQ Aiewiid MOH frewnd eIP3 |eIDOS WYD uone|ndogd anndafqo adAlspniy  BumasApnis  jo Aiunod 1414

SIPNIS (1113 4O SDlIsIRIDRIRYD) [RISUSD) T B]qeL



Page 8 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

uoissajoid
S4153ds B Ylm pa1edosse sem Joyine syl
MO JO JBYIaYM dUIULISIBP 0} 3|qIssod

soiydesbowap
Joyine 19am) pue
‘(0J3Z uey} J91e3I0
21025 JusWwabebus

Apnis ay3

01 1UeAS|2.I
|euolssajold e
puiuonuaw /
‘leuolssajold
e uonuaW

10U SeMm ] {pap0d 3q p|nod uolssajo.d e ue yum sioyine LUPIp S199M] Aunuwu
POUOIIUSW S199M1 Jay1aym Ajuo ‘Ajpuel 199M1) SIDUD 608 ‘[eanau 7| paseanul
-Jodw| 'S911 PaA|OSaIUN AU 9301 JOJeN[eAS  -NJul ‘(PSUOIIUSUI pue bunnjas  pue Adelsyy
YU e pUB PassSNISIP 9JoM Juswaibe ul suolssajoud) bul [#71 ‘Alunwiwil  uonendiuew
SI01eN[EAS 931U1 U] SS3| YLM SI99M| "L # -pod uoissajoud 10J NS Bul [euids
UDJeaS WOolj builNsSal 199M] UDea Ssasse ‘Aousnbaly piom -Jowoid aJom  USaMISQ Yul|
Ajuspuadapul 01 SI01eN[EAS SUIRS 953Ul PUB SaUIay) ‘(UOIS /81 1ueA3|al e buiwiep
AQ pasn usy1 sem || | 8y “(|LL) XSpu| Suo]  -Saidxs [PUOIIOWS) JOU SJ9M  UOIIRWIOJU
J911IM ]| 9Y3 JO 35N JISY1 S1eIgi[ed 01 AJusp 1USWINUSS pue YaIym o g//  -SIW SSNISIP
-uadapul $399M1 98 Jo S|dules siy1 paJods BuIpod 199m1 ‘U0 YoJeas 01 pasn aq
SI01EN[EAS INO4 "SIUSUOCIOD UPW 991U1  ‘SWI1 J9AO (SULIY (LINS) WwoJj pate  ued AuAnoe PUBISZUMS [8v]
JO PR1SISUOD PUB XBIUAS URSj00g BUISN  UDIB3S YIIM S199M]) Adesayy aAne| -lousab alom  Ua1IM| MOY sisAjeue (J9IM ] JO  pueylewuag 020Z e 1®
1|Inq sem (14 Y21eas) yoieas Arewnd ay | SUOIIUDWI 199M | eniml -ndivew jeuids  S199Mm 8L LL |le1op O 1USIUOD)  |[B) [eUONRUIRIU| ‘epeue) YNYoMeY
SUaPNIS
1uaWabpn(ssau 2I9M %08
-1y1JoM1SNI) 92IN0S 'SIe9K £7 sem
puUe ‘Y283 Wall sUO obe ueipaw
KjoAnoadsal ‘sajeds A1sauoy YHM JUSUWIWIOD LEIIVETEIEN
pUE 9DU3|0A3US( 941 dn SxeW JNOJ PUB  J3SN 9Y1 YUM JUSUI Y2IYym JO 471 |)
9|eds 3s11uadxa oy dn axew YdIYm Jo Xis  -aa1be ‘Ajiqipaid syuedidiued
‘S|enuJayIp DUrWSS JUl0d-/ US91IN0J JO Apnis paniaoiad 091 "7 sup
[P101 B Sey 1| “A11B31Ul pue ‘92US|0ASUS] ‘SWIe|d yoieasal -N1S UM %18 Sswiied oy
'351149dX® :SS3UIYIIOMISNI] SISHUSIDS B 31 YUm usw 'sJedk g sem -USIdS apew
4O S109dSe 9311 S95595Se UDIYM pasn  -aaibe syl ‘s1sod obe ueipaw 1ey1 sysod
SeM AJOJUSAU| SS2UIYLIOMISNI] DILL1sid3 %00Qgee4 9y1 Ul {CIEWETESIEIY %00Qgae4
191SUSNIA 3y "Pasn Os|e a4am 103[gns ydoea passnosIp so1doy 86) siuedidi Buppene
Ul JUSUISAJOAUI PUB 9DP3jMOUY Pa1Iodal 3l Ul JUSWSA[OAUI -led 47| 7| SIUSWILIOD
-J|9S SSISSE 01 SWS 3|BUIS "PIsSN IoMm pue abpajmouy :Apnis 1obue) 195N [eD1LD
so1do1 ay) pJemol sepniiie siuedpiied  paliodai-)jes pue 9Y1 Ul saIpn1s -90UaIDs JO  UbIsap Apnis
2UIWIA13p 03 21d0) YdeS J0j SWa)l 9|eds pIeMO) SapN1IIEe J19|jews ¢ S1294)2 91  [PIUSWILIRAXS [/¥] 020C
2dA1-119%17 1u10d-G SAY Y1IM S31lEUUONSIND siuedidieq %00Qgae4 AyredoswioH alomalayl  OwiIoojol  Aloiesoldx3 Auewsn AueuwleD B39 YuaID
pasn azIS 1ed)
sawodINQ  pasn/passnisiqg /passndsiq  9|dwes pue sioyiny pue.ioyiny
painsespy 249\ s9wodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aAdRfqo adAlspniy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 9 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

syonpoid

Budueyua-aoueleadde Joj aouaiaaid pue
A131xue acueleadde 1e paxoo| 0s|e Apnis
(200 =d Sz =1 "uondas uonesyndalqo
-J|9S UeiL, 9Y1 Ul PgLIISSP) S4IPUUONISIND

synpoud
Bupueyua
-odueleadde Joy

pauleyy si spib
Juadsajope
10§ 92IApe
Ylesy moy
Aq pa1daye
3B $90UID
-jaid 1onpoud

uOoEdUINDR(GO~2S Hel] 9yl pasn ‘A1oba1ed  adualgyaid pue K19 pue ‘A1a1xue
yoea uj si01dudsap aAiIsod pue sAleHaU -Ixue 2dueieadde 2oueieadde
9due|eq 0} pardwaiy Nueq plom-0f e ‘uoneosyds(qo ‘uoneoyn
JO SpPIOM Q| BuISN SIA[RSWAYL 3qUISIP 43S UO s1ybnoyy -23[qo-j|as Apnis [Ls1610T
syuedppijed Buiaey pue uonedYIO3(qo-j[9S P31e1S-435 SHID 3gN1NOA eboA S 51 MOY 935 0]  [PIUSWILIAAX] S91RIS PAlUN  SIRIS paluN [ 319 Aaugny
m
wlolj eyep
3|qIssadoe
Ajprgnd buisn
UOYIAd Ul Uantim 1d1DS uoresyisse|d sigeuued
paseq-a|nJ e buisn o1doy e buuasaidas YUM S20UD
suianed Jo 195 payidads e jo aouasaid RIECNCRUEREY]
9U1 10} 199M] UDed buluiulexs Ag auop so1gnd ay1
sem siy] "so1do) 210w Jo auo 01 paubisse aquIsap
Sem 19am3 Yoes ‘uisied paiejal-oidoy S199M1 3y} JO @9D) S199M1  pue ainided siskjeue (19mm]) [os]610T
9UO 15e3)| 1B JO 90U3sald 2yl Uo paseg  UonedyIsse|d dido| Rmmy |olpigeuued) 198 09=U Apppinb op JUIUOD [PUOIIBUIDIU|  S21BIS PaUN ‘P13 WY
SIUSWILIOD pue (suidas
Se UMOU| A[J2ULIOJ) SDABS JO JUNOWE 3yl
papN[2UI YoIYM ‘SPoyIaul,$alpnis sno
-1n24d Buisn painsesaw sem Juawabebu]
"sabua||eyd pue $a1duUsISUodUl bulpod
ssalppe 01 buileaw 210429 suld ay3 papod
Ajpuspuadapul $194d1easaY }00gap0od 9yl pazAjeue 159J91Uld
1591 01 pasn sem suld 15a121Uld 8S JO 135 a1omsuid  uo pajuasald
1011d V/ "'Y21easal 1Yy 4o} pasn pue ‘paisal paielR1 dgd 2J9M $12N
‘padojanap sem s1onpoid ggo 104 400q pue joipigeu  -poid (gD)
-9pO0D B 'S3IPNIS 153191Uld paiejal-yieay Juswabebus -ued 087l 3yl  |olpigeuued siskjeue (3s2121U1d) [6¥] 0Z0T
snoiaa.d wouy sariobHa1ed spod buisn pue buipod uld 152131Uld  (QgD) euenfiely josuidozz  moy ass o JUUOD [PUOIIBUISIU|  S91IS PRYUN [P 13 USLIBN
pasn azIS 1es)
saWwodINQ  pasn/passndsig /passndsig  9jdwes pue sioyiny pue.oyiny
painsespy 249\ sowodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aARfqo adAl9pmiy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 10 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

1usWean
90B}-0}-908)
Yyumal jo
uosiiedwod
e MeIp pue
siuaned sg|
10} 9dAys Uo
Adelayiou
-dAy jo ssau Apnis A1
(SSS-5g]) 21035 A1IDAIS WOoIdWAS ISIEVE -9AIDRY9 Y} -eyuenb ey wop [es1610¢
Sg| 9y3 ul uondnPal JUI0d-0G WNWIUIL wordwiAs sg| odAys  AdessyroudAH oz=u 21eneAd 0] -uswiadx3y  Apdadsioupig  -buly pauun e 19 ueseH
si1asn a3yl Aq
pasies syuswnbie 9yl asuobaled o1 Japio
Ul ‘OAIAN BUISN pawiioyad Os[e Sem S19am)
9U1 JO SISA[eue 35IN0DSIP dAIRlIeNb e pue
SISAjeUR JUSIUOD [eNUB|A "dUIDIPAWOI] Ul
pasije1dads a1am Ayl Jayiaym () pue
uolssajoid a3 (q) ‘syunodde [euosiad asoyl
10} ‘pue ‘(jeuosiad/a1eiodiod/snowAuoue)
2dA13unodde 3y (B) a1am pazAjeue ss|qe
-lleA 9Y3 pue soiq J1ay3 ur ind Asyi 1eyy yoJeasal 1UsWaAOW
uonduasap ay3 01 paljdde sem ABojopo JaYio ayp Jo pie sisAleue  [eo)dads syl
-U19W SISA[euUe 1Ua1U0D e ‘SIy1 Bulmol|o4 -puels ay3 ol auodayr  Ag saidelayy
"SUOIUSW JO 35N (J) pue Sabessall syl Ul Bu 00| pue siseq Josiseqayl 959yl 1sulebe
PaUIRIUOD $S92INOS UOIBWLIONI JO 9dA1 () e se ubledwed Se PasN 2J9M  UONeSI|Igow
21d01 31 01 JURAS|D.II SBM 11 IBYIDYM IO aU3 Jo AlisInsed 953U1J0 716 a1 puels SM3IAIRIUI
‘S| D) 01 9|qRINOAR) JO [JIN3U ‘[eD3daDs sem ayy buisn ooy pe pue paynuapl -lapun yidap-ui
199M] 33 Jay1aym) Buiuonisod (e) aiom  Pa1eald 3am Sa|ge 21am ubied pueJaIm|  pue sisAjeue
UO pazA|eue 219M S199M] S9|qRLIBA 93143 -lep "wsippdays -Wied SepPUID uo sondads 35IN0JSIP
93 ‘sIsAjeue 1U91U0D 3y} 404 "Ol'JaulUl-BI1ep 1D 01 paiejal -0pnasddois# ysiueds jo aAieyenb
|001 Bbuideids eyep ayi Yim paids||od alom 35IN0JSIp pue 3yl WoJj  3SIN0ISIp 3yl 'siskjeue [zS1610C
s199M1 sbelysey ubleduled JUaJRYIP Y| SI99M] JO SISAjeuy JanIM| ANYD  S199M1 7679  21ebnsaaul o) JU33U0D ureds uleds  uoIp-oued)
pasn azIs 1)
SawWodINQ  pasn/passnisig /passndsig  djdweg pue sioyiny pue.ioyiny
painsespy 249\ s9wodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aAdRfqo adAlspniy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 11 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

payuel
uay1 aam sdnolb uebIo-walsAs paldaye
pue ‘sygy ‘s3v oAy doi ay] ‘sewiy sdinwi
pPa1unod sem 1 ‘'sdnolb uebio-waisAs | Hy
-OHM 2JoW 10 oM} 01Ul papeib sem ¥ay
10 3y 9|buls e usypA 1uaned awes ayi ul
Pa1IN220 SYQY JO ST SUO UBYI I0U UDYM
pa1UN0D SeM AJljeuIouqe Jo WoldwAs
[ENPIAIPUI YDPT "PRIUNOD 3I9M 1034 A3y}
sdnoib suebio-swalsAs ay1 pue ‘syay ‘s3v
JO Sa1DuUaNbaly aAIe|2I puUE SaUSNbaly 3y
,2pod

01 9|geun, se P3||9qe| 24aMm SPI0d3l 3y}
“YNoYIp Sem BuIpod uaym suondudssp
pue sauweu snonbiguie Yum spiodal 1o}

(7 :Bulpod o jooud A3y 2y se pasn atam
suondiosap ‘Yolew 10U pIp sYyav/ay Jo
suondiosap puUe saweu 3yl 243YM SpIodai
104 (€ 'sgAVv/3v a3 Jo uoniuyap ybnoioyy
3y 01 buIpI0>OP PIPOD UM SIWRU Y}
‘LY¥-OHM 14 10U PIp saweu Yav/3y oyl

2I19YM SPI0D3J 10 (7 {pasn Ajjesyidads e1ep eipawl
2I9M SPIOM | HY-OHM YM 3|qneduwod [eI>0S pue Bul
219M 1Y) $324N0S3I SNOLBA Ul PUNOY SYAY -lojuouwl Ul se
/3V 4O saweN (| :saulepinb buimoy|oy [[2Mm se ‘ainy
33 U0 paseq ale SpIom yay 9yl 's3y se -eJ3}| Y3 Ul
pasiobaled sem pasayieb uopewojul pausWNd0p
931 4O ||V "s;uswbpn( uoneal-jesned pue (s4ay) suon
'SUOIIUDAIDIUI PAUIGUIOD ‘S10949 ‘Yy1bus| ‘A)l -deal brup (591018
-19A3S ‘suofielsajlueRW Bulpnpul‘uoidalolid  euls pue Jeq isod (sbojg-odiw  3SIDAPE pue pauuN ‘eljel}
0} JURAS|2J UOIIPWIOJUI Pa10RIISge Jouodal  npleg uo auldIpaw BUIS 60€ PUB  (STV) SIUSAS sisAjeue -Sny ‘wop
9] "paydeal aJom syuswaaibe pue 1ua3ed asaulyd bo|q SawaY Jeq 95I9APE JO  dApeIedwo) -bury panun
'A|o1e1edas SI9MIIADI OM] AQ POUSRIDS 49M  INOGE UOIIeUIOjUl  -OJDIW UIS pUB SuIpaW 1sod npleg  A5u31$1SUOD /sIsAjeue (dunuE) ‘euIyD) 7516102
sbojq pue ueq150d ay) JO SIUSIUOD BY | paiejal A1ajes leqisod npleg  jusled asaulyDd  1G€) s1s0d 099 SY11e 00| Of 20D Aypadsioupig  [euOiRUISIU| 219 Ny
pasn ozIs 1)
SawodINQ  pPasn/passnisig /passndsig  djdweg pue sioyiny pue.oyiny
painsespy 249\ sowodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aARfqo adAl9pmiy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 12 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

(uorssajoid pue ‘poyiawl ‘Onbluydal ‘1us
-Ipa1bul “H3) SUIIS) pare|al pue ‘SWAUOUAS
'SPIOM |dN JO UOeUIWEXD A106318DGNS B
(7) pue 'swAUOUAS J1Isy3 pue sdnoib |dN

JO S3DUS1INDD0 34} JO UOIIBUIWEXS UR

(1) :s9sAjeue Aousnbaly aAnduISIp omy
pawliojlad ap PaYDIeaS 1M SPIOM [dN |[B
'S3|21e 6% '¥9T JO 95eqelep pajidwod syl
u| ‘paziwAuoue pue paiayieb aiam (Say||

VD
Ul pa1salaul
2I9M Jadued

10 '$3JBYS ‘SIUSLIWIOD 'SMIIA JO J3gUUNU 3Y1  J3Y10 pue ‘|edisAyd 15e3Iq Yum
se yons ‘1sod Yoes oy S|1e12p [eUONIPPE ‘leo1bojoydAsd syuaned paule1qo 10U
1NoyMm) sabed y00gade pue SUNIOj 3Sayl  ‘|eUoIINU ‘[ensiA JayIaym 295 sem ajuoydod
Ul paystignd s150d 647497 2Y1 ‘UOIEIDOSSE  S|dN JO SaLI0b31ed 01 'sdnoib -UeJ4 10 Youal
1ual1ed J9dURD 15e3Iq 1YoId-Uou Youal4 AL Y1 01Ul 1Y A3 eIpaW |B120S 219M sioyine
9U1 JO JUSSUOD Y1 YUAA SIdN Ul pasn suial Moy pue ‘sdnoib obenbue) EINPEINEITN
33 JO SIsAjeue Aduanbaiy 9A11Dadsol1al e eIpaW [BID0S puUB -Uduai4 pue UOo uoleuIojul
wilojad 03 J9DURD 153IQ JOJ PIMO|[0J JO  SWINIO) Y}[eay uo 300G22e4 SuINIoj yieay |eoiydeiboan
pai1ealy syualied Jo sdnoib uoissnosip pue sjuaned Jadued !SWINJIOJ |e10s ul paysiignd ‘aseqelep
swinIoj abenbuel-youal4 paseq-1oulaiul Ag s1sod uj pasn J90UR)) Jsealg s1sod s1s0d bul Apnis youal4 e woiy [951610C
W01} P2123]|0D 95eGRIeP B PASN S\ SWIS) Pa1e|au-YD pue syuanedu| ') 69T =U -lojdxa Ag  Aiojesojdx3  asem sisod ay| aduRl{ |13 SOUBOT
weibeisu|
uo eboA#
pabbey sysod
wloyj (suon
sa110ba1ed 953y 03 Bulle|as SPIOM Y3 -BSI9AUOD
4O 92U3rAId DY) pUR $3110D31LD JUSIUOD ‘SJUSWILLIOD)
1N0J 93 1usaidal 03 paleasd sem peyd aid 19s elep  JUswabebus
\/ "9|Ge1 & BuISN papI0daJ PUB PaUIULIIaP anbiun sy} Y1 UIyHIM
SeM 195e1ep 9y} Ul spiom Jejndod 1sow wouj sabewl obisws
3U31 JO 35N 3Y1 JO 9ouU3jeAald ay3 ‘suIs) puesioyine  Apuauiuwiold
21 bulAynuspl Jayy "UOISSNISIP Yl UIYIM Kjpuspuadapul anbiun ool eyl susened A1unod oypads
SOUIBY1 91 UIULISISP 01 Pasn Sem SisAjeue sIaydJeasal ¢ Aq JOSISAleUY  puR SaWIAYY sisAjeue e Jo s350d uo
A10691e3 1U1UOD pue DIIAIDN 19seIEp  S9WIDY] JO BuIpod —000'SE=u o1 21861 obew pue pasnd0y A3y1 JI [s51610T
a3 ul spJom Jeindod 1sow Y1 AJauapl 0] ‘saloba1ed d1AISN welbeisu| eboA JUUOD -S9AUI O] URUOD X9 AyDads 1ou pig epeue) e 1 9ssede
pasn azIs 1)
SawWodINQ  pasn/passnisig /passndsig  djdweg pue sioyiny pue.ioyiny
painsespy 249\ s9wodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aAdRfqo adAlspniy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 13 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

S3UIpnIS
a1enpelb siapinoid
g :SIsAleue  aupipawolq
AM|IgeSN {|00)  UISISaM pue
3y JO s1asn NV YHm
SM3IAIDIUI PR1ONPUOD OYM dAIE || JO suaned
JUSWIUOIIAUS [edIpawl [ed1dA) e ul Bupjiom 1US3U0D Uo ul] 03 Alu
SIURISISSY URIDISAU JO SQIA 249M 321Y) pue paseq :siskjeue -NWIWOd
‘s;ouonneld () SuIPa|N aAeIBaIU| IO JUSIUOD)  BUIJUO U JO
YD 24m x1s ‘susiied aiam sjdoad aaiy ‘suoneindod  juswdojansp
‘syuedidfled aA[aM] JO [B10) B YlIM Pa1oNp juaned pue ay1 uleidxa
-UOD 249M SMIIAIDIUI PRINIDNIIS-ILSS ‘3uIDIPaWOI] pue,;uol
“(SNS) Pasn sem 3]edS AljIgesn Wa1sAS S9po2 siskjeue YD Yl WOl -BeDJUNWILIOD
9y "AM|IgesN §,[00) 91 911 O PIJSe UM JUS1UOD ‘e1ep SI9p|oy3els YD 1500q
ASU1 UDIYMm Ul ASAINS SUIJUO UR O} yUl| B solAjeue 9jboob Nzl 01 pasn aq
JU9s 21om syuedidiied 8yl 'SMIIAISIUI BYL  ‘SMBIAJRIUL pain) }0eqPagy Jasn  WNJO) eIpaW spo
BuIMmOo||04 "SSaUAIIDAYS [BDI6OJOUYDISY -ONUIS-IUSS 31 SEIVRJIEEC)! pue SM3IAIRIUL  [BIDOS B URD),  -YIaUl paxiul [8s]
suonedldde ajigow ay3 ssasse 01 s123(gns woi} s9pod 1dad 21 AQ pa1eand paIndNIs  ‘uonsanb ayy /sIsAjeue 6107210
Y612 Yum 3531 A1ljigesn pawiopiad 9\ -U0D A3y ‘Alljigesn |00l eIpaWl [e1D0S VYD -lwas 03 puodsai o] 1U21U0D payIDads JON  $9181S Palun  eAOUIYIR|d
suadApuey|
1noge sisod
weibeisu|
woly
150d yoea suadApuey|
YUM pa1eIDoSSe sall Yum pasn
-0ba1ed ojyoud Jasn suolN|os
sauoba1ed weibeisuj 'suon pinbi-s jo
|BIDASS JO SUO 01 paubisse sem 1sod yoea -ded pue sabewl sadA11ua1ay
YUMm paie|dosse a|youd Jasn wielbeisu| yoeg paisod ay3 jo SJUNODJR  -JIp 01 S90UD
"PILIIUSPI UM SaWBYL s1s0d ay] "saloba  suonn|os pinbij-a anbiun o4 -19j21 pue
-18D UOWWOD Payiiuspl pue sawlel) buipod 01 S9dUaI9jal pue wolysisod  ‘sajyoud Jasn [£8]
© P31eald U] 'B1BP SU1 YUM SOA[RSWSYL  S9110ba1ed papod Adelayrew welbeisu|  ‘sawayl oyl sisAjeue (weibeisuy) 610221
9SLiBI|IUIR) 01 P31RIOE||0D SI01RDIISIAU| Aj[eonewsy | welbeisu|  -ole sigeuued G/LL=U Ayjnuspi of JUUOD [PUOIIBUIDIU|  S91IS Pallun  Jepunufely
pasn azIS 1edp
sawodINQ  pasn/passnisiq /passndsiq  9|dwes pue sioyiny pue.ioyiny
painsespy 249\ sowodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aARfqo adAl9pmiy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 14 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

Juswabe

-uew ured 1oy

Adelayy buid

-dnd 1noge

30N1NOA

Uo 1US3U0D

pa1elauab

SUOIIRIDOSSe U1 Ulelgo 0} uoissaibal 2160| SO3PIA -19sn Jo sadAy
PasM "S32IN0S pUB 1UU0D 10j SOapIA buid 3y} JO $921N0S Adesayy JUJRHIP Y1 siskjeue (3gn1nox) [Lo181oz
-dn> pamain Ajapim 1sow 00| Yl papoD pue JU3U0D 3gN1NOA buiddny sospin ol =u 1e 00| O] JUIUOD [PUOIIRUIDIU|  S31EIS PaluN ‘1B 19 UIA

welbeisu|

ebOAAMINDH uo yijeay

yum soloyd woyy pue ssauly

saingune (uon  pabbey sainquite abeinodus

-edyIpowl Apoq ‘ssoj ybram “6-9) 193(qo pPapPOd 33 4O 01 pasn

-se-Apoq pue ‘(s|eAesriod aannoe AjjesisAyd uonRNqUISIp 9y sayoeoidde

“£°3) ss9201d-5e-ApOQ ‘(J9puab “A1DIUYID ‘WeJbeisu| wouly anbiun pue
/201 “69) d1ydelbowspoIdos :se yons uaye1 sabewl ayy paJleys syl sisAjeue (welbeisuy) [09] 8107
510108} IO S9bBWI PIPOD A||e211BWR1ISAS  JO S9INGL1IE PIPOD) weibeisu eboA 00E=U aio|dxa o] JUIUOD [PUOIIBUIDIU|  S21BIS PaIUN B 312 g9

e|pauUl |e1d0os

wiolj so1doy

Buikynuap

A|3231102 JO

Adeindoe

3Y) 559558

01 pue (sQ)

Sjuswg|d

S9SSeD [9A3|-1aybIy 7| 0} papuodsai -dns Aiexaip

-102 Y2Iym ‘sa1i0ba1ed pajejal-yieay g€ 01 synsal buispow 10} spasu

paubisse pue paxdayd Ajlenuewl spiomAsy  d1dol uoneue|dx3 S1uaIpalbu| ssaualeme

11343 pey x310D) Ag pasnpoid $21do1 007 uone|a.10d 3yl s@enbiun gety JawiNsuod

IV "loo1 buljjspow didol pasialadnsun uo paseq sdnoib pue suonsanb  pueisispun

Ue '(x3410D) uoneue|dx3 uone@110) pasn [oA3] 1aybiy 7| [upipaw 191130 01 (slamsuy

SM 'P3152121U1 }SOW 3 SISUINSUOD pue saliobaled SIUEN] SAlRUIRY R Buijjapow siskjeue jooyex) [6S]1610T
Y2Iym Ul $21d01 JUSISHIP 9YL JSAODUN O] Pale[al-Yleay 8 Slamsuy jooyep  -aiddns Alelsig  snbiun gep'gl  d1dol asn of JUSUOD [PUOIIBUISIU|  $91EIS PaluN 1219 IAZ1Y
pasn azIS 1es)
sawodINQ  pasn/passndsig /passndsiq  9jdwes pue sioyiny pue.oyiny
painsespy 249\ s9wodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aAdRfqo adAlspniy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 15 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

apIinb uonoesaul

30N NOA B PUB M3IA3J JUSIUOD JUSWILIOD SO3PIA
90N 1NOA 10} SWYDS UOIIBIYISSE|D B AQ onoesdoiyd
papInb sem poyiaw siy] -aoe(d buiyey alem 9N NOA
$91eqRp J2ylaym pue ade|d Buiyel aiom Jejndod
1eY3 SUOISSNISIP JO $3dA1 aY3 SUIWIISP 01 JO uod3s
SISAjeue BUIPOD PN dM ‘SOSPIA INOJ YL SIUSWIWIOD
JO yoea Ul suolssnosip 0 1-dol ay 4oy ‘uay ] 2y ul ondeud
‘SO9PIA INOJ Y} JO Ydea Joj (saljdas pue -011Yd IN0ge
SaY1]) 35I| 01003 YDea WOy PIPOD 31aM SIUSWIWOD sandsip [€9]
SIUSWIWIOD pUE SDIISISIDRIRYD JUSWIWOD  3Y3 JO SIsAjeue pue uonendiuew 10 s31eg9pP siskjeue (3gNn1Nox) /107 e
SNoLIeA 34 O3 paubisse a1am sauobaled  salobaled buipod 30N 1NOA opdeidolyd  SOIPIAf=U aio|dxa o] JUIUOD [PUOIIRUIRIY| epeue) uodIe
S199M1 OS1d-euen(iiew uj
Juasaid S9PNIIIE BYI YIM 31B|2410D SI018)
DIWOUOD3-0120s pue Uofe|nbal 21e1s moy
SS3SSE 0] PISN SeM UOIIR|a1I0D uewieads
9U1 ‘U "UOIIBWIOJUI DJLIOUODS-01D0S
pul 01 PasN sem (DY) A3AINS AHUNWIWOD
uedLBWY 10z 9y "euen(iyew buizijebs)
SME| OU (€ 9SN [PUOIIE31D3] 10U INQ [EDIPaW
pazi|eba) (z SN |euoneaId3l pue [edIpaw
4109 104 9sn euen(iiew pazieba) (| :sdnoib
€ BUIMO||0 Y3 UO Paseq payIsse|d alam
$31e1S ‘Uoiie|nbal 9181S BUIUIULISISP USYM
‘uol1eWIOjUl 3pN1fie|/2pPNIIBUO| pUB SUOZ uopedo|
SWl1 ‘uo11ed0| Pa1Iodal-)[as SY1 U0 paseq 1Yl Yum paie
suol1ed0| 21ydelboab ;pa1delIxe Sem Bul  -1D0SSe UOIeUIOUI
-MOJ|0§ 3Y3 ‘S199M] JO Jaquinu 3bue| e JIWOU0I3-01205
UIOJJ UOJIBLLIOJUI UOIIBDO| 33 U[RICO O] pue uolenbal 191
"P31D3]|0D OS|e SEM BIEP J01DB) DILIOUODD  1P1S 31 PUP UOI -}IM[ U0 3sn edlRaWy
-0120$ pue ‘uone|nbas a1els ‘jediydels  -ed0| paviodal §9s euen(uew JO S91€1S PaluN
-099) (QS.1d 04 9sn euen(iew 1suiebe  ‘|spoul sakeg anleN pale;21 4sld 91 WOl UM
/jelnau ale Jo 1oddns Ayl 1ayiaym)  ayi pue Juswabpn( 01 sopnine uoedo| 3|ge
PRINSEaW 3I9M S199M1 33 AQ pajuasaldal uewny ybnoiyy soignd ayy -yljuapl ue
suoluido ay1 ‘|oapow sakeg SAIBN 9Yl  PaINSeall S199M) 1oedwi Ajjen ULM S199M])
pue JusWabpN( uewNY JO UOBUIGWOD 3yl Aq pa1uasaidal -uajod pjnod 31 JO %8/
e Bulsn asn euen(liew 0} Paje|as S19amy suojuido ayy (leupipaw) S199M1  1BY) SI0YDRY siskjeue (leuoneusaiu)) [c9l Z10T
aS.1d Ajauapl 03 pasn sem BulUILL IX3| ‘Buruiw 1xa | J91IM | euenfuely  ¢/8'€G7’L=U  31eN|eA3 O] 1U81U0D J9NIM[ JO ||y S1RIS PalUn  OpH pue leq
pasn azIS 1es)
saWwodINQ  pasn/passndsig /passndsig  9jdwes pue sioyiny pue.oyiny
painsespy 249\ sowodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aARfqo adAl9pmiy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 16 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

jueubald ate

ERIIEIETEo! 18y} USWOM
pue Aouanbaiy O} e|pawl
weiboid gaQ 1o [PIDOS UO
/PUB 30003264 JO PRISAIISP SI
abesn aujwIa1p 1ey1 wesboud
01 syueddiued eboA |nypuiw
11 UO suoluldo JIaY3 Se [|aMm Se ‘21emyos  Apnis woij auoyda e JO ssau
QA 341 10/pue }00gade jo asn sjueddiy -|9} BIA PaAIDI USWOM  -DAIID3YD a3y} uopen|ead [s9l910T
-led ay1 a1epijeA 01 apew sem ||ed auoyd v SIUSWIWIOD %00G22e4 eboA jnypuiy  jueubaid oG aunsesw of weiboud uemie] uemie] ‘e 319 ono
sauwayi-gns
pue saway) peoiq o1ul paziuebio sem
BuIpOD Y1 pue ‘PI1DRIIXDS DI9M DUSLIAXD
1apjoyayess jo suonduosap 1ol dxa pue
11 dwi ‘sbunaaw Jeinbal sioyine syl
Buung paisneyxa a1am sawiayl 3yl [lun
pPap0od Ajuado sem H0o|g Y3 JO JUSIUOD
3y 1IN0 PaLLILD SeM SISA[PUP B1ED B ‘IXaN
“JUa1U0D Bo|q pue salydelbolq JIsyl woly alayds
paJayieb sem erep djydelbowap ‘uon -obojq ays
-ednd>0 pue ‘UOIIEDNPS JO [9AJ] ‘UOIIEDO) Ul passnosip
‘abe 1apuab s1a660|q Ajauapl 0] "pa123||0d EEIETII wisijequay
sem sB6o|q Jo sajdwies [euy aY1 Jo ydea Jo  -gns pue saway} JO 22UPIAS siskjeue [#9] 910T
A103151Y 350d 33 ‘poniad ¥29m-INoy B ISAQ -peoiq papod sbo|g wsijeqlaH sbojqe=u 1o} xjoo| 0| Jnewsay | [PUOIIRUIRIY| e|leJisny e 12 uodig
pasn azIS 1es)
sawodINQ  pasn/passndsig /passndsiq  9jdwes pue sioyiny pue.oyiny
painsespy 249\ s9wodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aAdRfqo adAlspniy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 17 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

UOIIDBJSIES [[eIDA0 SIUSPNIS
BulsINu (€) pue 'synpe Japjo 3y} Usamig

(NOS) Buisinu
JO [00Y2s Yy}
1€ JO1dNJISU
Buisinu e yum
219M 0] J12Y10
Ayl 4Ty ayr e
1S UO 2Iam
SIU9PNIS INO4
Adesayy
9ouep azn4
9y} uj pared
-1D1ed 9sInod
uedsaji oyl
SS0IDY UoN
-owoid YyeaH
e Ul pa||oJud
JSTSEVV!
1SOMPIA B
wolj (i1 =u)
SIUETN
puisinu a1e
-aInejeddeq
2Jowoydos
[euopel]
(%01
‘ueduRWY
uedlY 9609
‘9UYM) uon
-ejndod |epdel
payisiaAlp

e ylm pue
‘(s1e3K /6-65
‘sbuel)

sieak // Jo
obe abesane
ue yum
(3]eW %01 01
9[ew9} %09
Jo onel e yum
‘suolen|eAd
paia|dwod
01) syusplisal
71 19M (47V)

SIUSpPNIS
puisinu pue
s)npe Jap|o
yum Adesaya

paseg-aduep

10} wiopeld e

1uaWabebua (7) “Aijenb olpne pue [ensia Aoy BulAl s adANS yiim
Buipnpul ‘A1j1qIseay (1) :Woy UOIUSAISIUI (uoissnasip pa3sIsse 3y} 11 1edwiod [99]
-150d e Jo uons|dwod jueddnied ybnoiyy AanIns uon u| pauonusw Adesayy  woyy syuedpn pue azn4 uonen|eAs 9107 P19
pa1en|eAS 919M Seale Jofew BuImol|o) sy -enjeAd weibold  sem adAys) azn4 paseq-adueq -ledayl  91enjeAd O welboid S91RIS PAUUN  S$ILIS PaduN adwiery|
pasn azis 1es)
s2wodINQ  pasn/passnisig /passndsiq  djdwes pue sioyiny pue.oyiny
painseapy 249\ SwWoINQ Alewid MOH K1ewnd eIpa|\ |edos WVD uonejndod aAnndafqo adALapniy  Bumas Apmys  jo Aunod Isa1q

(PanupuOd) Z 3jqey



Page 18 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

papI0d3l
219M $3NSal ASAINS ‘Paysiuy Apnis sy

19)JE pUB (SY29M OM] Ja)Je) Bulinp ‘ai0jog
"SIDIAIDS AdeIayl D1Ssnw (DN JO abpajmous
1918316 BuISIBONS 531035 JaYOBIY Yim ‘Gz
01 G WOl sabuel ASAINS SIYL 104 Xapul Al

uon
-ewwojul bululelgo
10y 9q 01 bo|q
IVENEINEDIET|
A3y1 |ny2sn moy
(G) pue yje1s NDIN
19Y10 yum Adesayy
J1snud noge bul
-1eDIUNWWIOD dJe
A341 5|qRLIOJUIOD
Moy (f) ‘syuaired

-AINSUDS 9| "9dUaladxa asuodsal 9Adae  NDIN 4oy st Adeiay uon
pue 158} e 10J Pasn sem a]eds adA1-1ay ] JISNW aA319G -eJnpa pue
1u10d-G B ‘SjuleAISUOD swil sioplroid aled Ayl [nydjay moy ‘ssaualeme
Atewiid ay3 01 an( "241euuonsanb ayl Jo (€) ‘syuaned Joy $92IN0S3l
UOISIDA dUIJUO Ue padojaAap Jaydieasal S92IMIDs Adesayy Adesaya
QU1 ‘N 1SD11eND Bulsn 1 uspyuod) AISA J1snW NDIN bul J1nW (NDIN)
‘3|qeabpamouy AIap, PUe 1Uapyuod) AISA -J9pIO Uaym e uesisse 1un aied
‘3|geabpamouy K19, 1USpYUOD) A|91eI9 A3y1 1Uspyuod uepisAyd | SAISUDIUI
-POIN ‘9BP3IMOUY 31RISPON, ,'9|qe1IojwoD) MOY (7) S9IAISS ‘s;auoioeid  UIOgMIN UO (leulp
10N ‘2bp3mouy| ON, Se yans sio1dudsap Adesayy Adesayy 9sinu g’sisib bojg Adessyr  -nubuol ‘el
YHM 3]eds 137 U10d-G B U0 palel alam  dIsnul NDIN 1noge -0J01eUORU JISNW RO -Uswpadxa)
suonsanb ||y "sswodino Arewd ayy pain  aue syueddiied ayy 13Yd1easal oyl G :syuedpn 1oedwi ayy Apnis oAN [89]1910C
-seall 1eY1 SUONSaNb aAY pey AsAIns 2y pawdojuimoy (1) Aq paieand bolg  Adessyidisniy -ledz|  QuIWIAIRp O] -eypuenD S91BIG PAUUN SRS PRUUN  UOSHSGOY
5|00} Ja1IM ] Buisn pajeu
-IUWIISSIP AJUOWILLIOD 1SOU SeM UO[IBULIOJUI
U2IYym pue paAiadal pey 19ami e 9beIsnod 191IM|
YoNW MOY SUIULIRIIP O PAsN 1M S| uo SYS1 pue
pue $199M13Y 'SNdI0D Yoea Wolj S19am3 199M1 SSOUIAINDIYD
paYl| pue S199M1aJ U1 dol ay1 4o S1si| Bul  |edndays Jo [ed1D S199M1G69'07 S 1INS Inoge
-|Idwod Ag pa1e|noied Usyl Sem S19am1 yoea ul sbeysey jo|eloie jo sa1egap 1o
|21 JO [e23daDS JO dduUdeARId By JO SUORUIW JO Jaq (LNS) sndiod woly SWISIDIILD [£9]
"sBe1YSeY PUB SUOIIUSW JO J9qUUNU 941 JOJ  -UUNU PUB S199M) Adesayy aAne| (1971 =U) Aue a1om sisAjeue (Joum]) 91071
P31UNOD SEM 199M] [BDIUAD JO [eD[11D YDBT  3Y3 JO JUSIUOD IX3| Jonim]  -ndiuew jeurds o|dwes aiayrjiaasol  Apnis ased [eUORUIDIU| epeued) uodJepy
pasn azIs 1)
SawWodINQ  pasn/passnisig /passndsig  djdweg pue sioyiny pue.ioyiny
painsespy 249\ s9wodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aAdRfqo adAlspniy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 19 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

wsyljo 1 Jo
sbojg ay1 pue
(suepisAyd
diyledoinieu  sbojqg azin
/| pueiuap suepisAyd  sbojq Jo sis
sbo|q -n1s [edipaul - diyledoinieu  -Ajeue [enixa)l
(saway1 Ho|q Jo sisAjeue |enixal dasp 9z1|1in suepisAyd QupIpaw  dlyredoinieu Aym 1o} pue siabboiq
e pue $JNs1a10eIeYd H0|q JO 329Yd) SisAjeue  diyledoinieu Aym diyiedoinieN 1) S99M3IA  SUOSEal 9yl YUM SMIIA [Lge¢L0z
60|q ‘smalniaiul Jo Buipod ‘sisAjeue ereQ 10 SUOSeaJ Y| sbojg /Ayredoinien -J2UIQL  SUIWIABP O -Jaiulldap-ul  Adadsiou pig  Sa1eIS pauun uap|eM
uols
-s9s Adesayy
paseqg-aouep
e bulnp
synpe Jap|o
jodnoibe
synpe  0151UapnIs
19p|0 9-§ puisinu
pUE (USWOM  25NPOJIUl O}
9 pue UW  Pasn sem ABO
paAjoAul sanJed |je 7)sSNd0jayl  -jouydal |[ed [0/]
sbul woi} ssao0.d ayy Adesayy 219M g 1INq 03PIA MOY sisAjeue €107 e 32
-J9UGSP 92URI94U0d suoyd Jo sisAjleue uy 1N0Qe }2egpas4 adAys paseqodueg  SIUSPMISQOZL  9qudsep ol Apnis ased S91PIS PAlUN  $91RIS PalUN adwiesy
Boq
J2dued auljuo
ue 1day oym
J90UBD YIIM
auljuo bojq o pasoubelp
-ued e 1day Oym 6€ USUWOM
pue Qg 4o sabe ayy BunoA Aq
U99M19Q Jaoued pasn Adesayy
yum pasoubelp Aleyuaw
uswom bunoA -9|dwod Jo sisAjeue [69] €102
S910U PJaY pUe S3LIIUS [eulnof AQ pasn YD suondiuosap Jllewayy ‘e 19 ssed
SAI1D3|J2J PUE BIED [BN1X3] JO SISAjeuy Jo suondussQ sbojg AVYD  sbojgol=u 1e300| 0] /UONRAISSTOD SOIRIG PAUUN  SSIRIS PIUUN  -[BIN-WISY
pasn azIS 1edp
sawodINQ  pasn/passnisiq /passndsiq  9|dwes pue sioyiny pue.ioyiny
painsespy 249\ sowodInQ Aiewlid MOH frewnd eIP3 [eIDOS WYD uone|ndod aARfqo adAl9pmiy  BumasApnis  jo A1unod 1414

(panunuod) g ajqey



Page 20 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

uoissajoid

9y3 1uasaidal

uoleuLIOjU AJ9184n208

oypads-Adelsyy pue AjaAi

pue ‘uoliewlou -9y

Jy1oads-0apIn 12Ula1Ul BY)

's101e310 JI9Y1 Aq UO SO3PIA

SOSPIA  UISOYD SalPIUSW Aieyuswunoop
UoIss3s AdeJayl d1snw 3N NOA JO uoeb -N>0p sapnpdul Adesaya e/l
-11S9AUI J311JBS 91 JOJ PR1B2ID DUGNI 9Y1 01 YDIYM DLIgni Syl SaueIURUI 1SN JI sisAjeuy (3gNn1NoA) zlozeR
[BOIUSPI AESU DLIGNI PR1RAID-I9YDIRSDY  JO UONBUILIEXD Uy agninoy  Adelayidisnyy  -ndop /z=uU 99s0]  aAndudsag [PUOIBUIDIU|  S31EIS PalUN K106
pasn azis 1ed)
sswodINQ  pasn/passnisiqg /passndsiq  9|dwes pue sioyiny pue.loyiny
painseajy 19\ sowodnQ Alewlid MOH Krewnd eIpa |eIDOS WVYD uonejndod aAdafqo adALapniy  Bumas Apmis  jo Aunod Isai4

(panunuod) zajqel



Page 21 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

1oedw|

1123 3siwixew ued s19660|g gy ‘9|doad sauwodul-mo| 03
9|qISSaDIR DIAPR BUpew pue ‘spuall Yyijeay 3uaund bul
-SS2IPPE ‘UOJ1BINPS UONIINU PIseg-aduspiAd bulpiaocid
Ag -3|doad Jo J1aquinu aHJe| e 03 UOIIeUIIOUI UOLINU
BuleuIWaSSIP 10§ |00} [NyIaMOd e S| 19ulsiul 9y

JUBWINIDAI Jo§ $150d 3400gade Buisn

4O $5922NS 9yl BUIUIWILISP Ul [BIDY2USq 9] PINOD 918l
asuodsal bunseaw 1o} spoyaw [euonippy 1uedidiued
19d 1502 MO B 18 SASAINS Pa1a|dwiod 0|8 Ul bun|nsal
'400C92e4 UO JUWINIDAI ||egmous pue aAisodind
‘suonowo.d pred Jo uolreuIquiod e Buisn painidal A|ny
-$5920NS aJom syuedidipied g1 | ‘pouad ¥2am-0| e JaAQ

1onpoid dyi1oads e piemol

9dualpne 3y apInb ||IM BIPAW [BIDOS $I0MIDU [BID0S
arendoidde ayy ybnoiyy edusipne paiabiel sy ioj Ajo1e
-udoidde pasn usyp 's|aA9] [euonedNpa pue sabe e Jo
a|doad Ag pasn Ajuowwod aie s1onpoid [eusp [eqiaH

SiSAjeue ayi Uy papnjpul

10U 2I9M 1N JUSIUOD Sy O PIPPE SABY PNOD 1By}
sain1o1d Jo sabew papn|pul ajdwes siy3 ul sbojg aya
JO AuBW ‘UONIPPE Ul “APNIS SIY1 Ul PISSISSE 10U 2I9M
uolewlojul bojq Jo uonualal pue suondsdiad ay |
‘PIsN 249M SI9P02 3|di N INg ‘PapuUl|q 10U Iam
SI9ydJeasal ay} ‘sisAjeue elep ayi buling 1aulaul
3U1 U0 3|qe|IeAR 3Je 1Byl sBojg uonLINU 3Y3 JO aAn
-eluasaldal aiow oq p|nod sbojq Jo ajdwies Jabie| v

puodsal 10U PIP ING JUSWSILIDAPE UB MES

oym syuedpinied ennusiod 1noge uonewlojul J9Yio o
d1ydelbowap Aue Ule1go 01 9|GeUN SI9M SIBUDIRISY
"SUIWLIIBP 01 3|gIssodudl aue syuedidnied Jo siaguinu
10eX2 ‘A||eul{ ‘papI0d3l A|N} 10U oM A3yl 0s ‘pariodal
A|INy 3G 10U P|N0O3 51503 ASAINS 3y "SUOIDLISI AdeALd
300ge4 12410 01 SNP JOYINE 1SIY dY1 AQ USS 3G 0}
9|geun Sem Wea] YdJeasal 3y 00gade4 buisn usym
slapuodsal-uou 1noge buiyiAue podai 01 9|qissod
10U S| 31 ‘s3s0d pajouloisd 01 pasodxa alam Oym siasn
1noge uonewlojul diydeibowap pajielap buipiroid
W04} 00gade4 1uaAid 1ey) suonouIsal AoeAud 01
anq 'saiijod AdeAld UMO S300gade4 WO WSS SUOIY
-eWI| 5,APN1Ss a4l JO SWOS “All|igezi[eJauab Jo yde)

e SeM 319 "PasSIW Udaq aArY AeW 12UJR1U| 91 O}
$5920B 9ABY 10U PIP JO/PUE SISSN 300ga3e4 JOU SJoM
oym syuedpinied enuaiod pue ‘uonieindod ueljessny
211U 341 JUSsaidai A]|nJ 10U OP SISSN 400geeS
95NeJ3Q JUIaYul dJe saselq bulidules ‘Yyum uibag o

pa1iodal 0N

sbojg gy-uou Jo gy o3 anbiun asom

SOWIBY} [eIaASs ‘diysiosuods/uonowold adiAIas pue
SUOIIBPUSIWODaI UOKIINU :sBojq gY-Uou pue (gy)
sueIRIp paJa1sibal Y1og 1oj punoy 21am SauIayl om|

Aj2A10adsal '9/ 7 PUB 94| '€T JO S93el

asuodsal Ul Paynsal ‘SUoeINJ|eD Ul SY21|D Yul| AAINS
pue s3212 1s0d Buisn "9%8'0 JO 918 3suodsal e pamoys
suofe|N2|ed a1es asuodsal [euonIpel] ASAINS 3Y1 0}
ybnoiyz pax1p pue sysod ayi mes oym ajdoad Jo 1aq
-winu ay1 03 Ajpuedyiubis paIngLuod os|e Ing 419MO|S
sem uonowoid anisoding (Aaains paiajdwod sad

Py 1$10) £6'/F L LS (UBIRIISNY) 219M 51500 Uolowoid
pled [P1O] |NJSSIIINS 1SOU DY} DISM SARP J9M3} 10}
1502 Jaybiy 1e suonowoid pled '$s330NS JUSWNIDRI
01 pa1nqLiuod uonowoid 01 sayseoidde aaisodind
pue pled y1og ‘eljessny ssoide uoiy pareddiied
USWOAN ‘A2AINS (UonsaNDb /) UlW-07 Y1 pa1a|dwiod
(9%1'£5) 018 953U JO pue “Apnis a1 Ut pajjoius pey
syuedipiied g 4| ‘IUSWIINIDSI JO SH9M (O Iy
1onpoid dyidads e piemol

3oU3IPNe 341 3pIND ||IM BIPSUI [BIDOS '$I0MISU [B1D0S
a1endoidde ayy ybnoiyy aouaipne paiabiel ayi 1oy
Aj21endoidde pasn uaypa 's|pA3)| [euoilednpa pue sabe
||e Jo 3idoad Ag pasn Ajuowwod aie syonpoud [eyuap
[equaH s1onpold [egiay Buisn INOge SpUIl,SISW0ISND
Bujiys ul )01 £33 e pake|d aney s1sod ejpaul 1505

[9¥] 0C0T ‘e 38 ueyd

[S¥] 020T '[e 19 sauleg

[¥i] 020T '[e 18 Aesewes-|y

suoisnpuo) Apms

paiajunodug sabusjjeyd

sbuiputy urepy

1B\ pue JoyIny 1s414

SaIpNIS 3|g1b1|3 JO SUOISNDUOD) pue ‘PaIsunoduUl sabusjieyd ‘sbuipul4 ulely € ajqeL



Page 22 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

s1onpold ggD 4o asn ayi jo |eacidde pesidsapim
pajeanas Apnis siy ‘parussaidal s19jano yieay dlgnd
3|qIpaId M3J B AJUO YA "9Bpajmouy paiejal-yijeay Jo
92IN0S S|GeN|eA B 01Ul PIAJOAS SeY BUBIOMISU [e1D0S

11 91e6111W 01 $a1631e43S BUISIASP

pUE UOIBULIOJUISIU [ IS JO 10edWl 9y1 Buipuelsispun
131137 Ul S19Y10 pue siaxyewAdljod pie pjnod Apnis
SIy1 Jo sbulpuy ay] “Ayunwiul pue S INoge s19am)
Ul piRdn ue sem a1ay3 ‘sistd 6 1-QIAQD 341 buung

SWIe|D 9DUSIDS UO ¥de1ie

Ue Se SS9UDAIIDaYD AR IRdWOD suaunbie Axa|dwod
33 JO Alem 9q pjNoYs $I01edIUNUILIOD 9DUIPDS 1eY3 pue
‘BIPAW [B120S UO 3DP3|MOUY 3DUBIDS JO SJUSUISSISSP
AN|IQIPa12 DUSN|JUl UBD SIUSWILLIOD J3SN JO JUSIUOD 3y}
1By} SPN|DPUOD 0} S|GRUOSESI S| 1 ‘2Injeu Ul A10jeio|dxa
SEM UDJeasal 91 1eY3 104 31 91dsap ‘UoISN|PU0D U|

uonPWIOUI Y1[eay [njuiiey
1DBJ31UNOD PUE 31EDNP3 01 RIPSW [B120S Ybnoiyy
o1gnd [esausb ay1 Yum 1oesa1ul 01 sappuabe yijeay
1jgnd 1o} paau a1 padiojulal pue INoJABYS] Yi[eay
UO PIPaW [B120S JO 12949 a1 01Ul 1ybisul papiaoid 1l
‘suonew| s,Apnis ay1 axdsa -obues sw azA|eue
01 Aem dY1dads Ou SI 819y pue ‘sjiesp diydeibowsp
OU S| 21943 152131Uld Uo Jeappun sj uid Asy sbujyy
uo 12e ajdoad yd1ym 01 93163p 2Y1 ‘2I0WISYLINS
'selq 03 103[gns s1 buipod pue ‘papod buieqg uid yyy
AIDAS AJUO UM ‘SYIUOWI OM] 1O} P3123]|0D A|UO SIoM
Suld (666 | ‘UIRISIDUUOJ-2UIADT 19 J19110d) SIsAjeue
1Ua3u0d Bulwioyad usym Abojopoyrsw buldues
UO JUSW3168 JO 3P| B S| 21343 ‘SAIPNIS 152121U1d M3
05 2IB 233 DUIS "SUOIRYIWI| [BIDASS SeY APN3S SIY |

(524025 JURWINUSS 63) uon

-B|N2JD JO SPOYIRUI 941 01 SS3D8 SARY 1,UPIP 9M INq
'421e3S }2IND) Jo3[eAN-193 e WOl 9|qe|ieAe SwyILIob|e
Aieyoudoid woug sued Apnis siyl Ul e1ep ayi JO SUI0S
12ue|d ay3 uo o|doad e 3uasaidal 10U S0P 1 1Y)

Ul pa1iwij S INQ ‘AIUNWWIOD BIpawl [eD0s e UIylIM
SUOIIBSIDAUOD BUEBIISIAUL 1O |00 [NJISN B S| Ja1IM |
*SPOYISW IO SIDIAISS J9YI0 YBNoJyl pauleIgo 95oy)
01 paJedUWl0d 10U 219M S} NS YDIBS S, JaX|em|e]

sjuedioned uswi

-11adxa 01 papIrcid S10YSUDIDS SY) WO AleA Aew
P99} 300092. UMO JI9Y) UO [PLIS1RW PI1E|3J-9DUSIDS
4o suoissauduwl s2|doad 1eyl si yoeqmelp Jayiouy ‘bul
-uoseal siuedidiied pasuSN|ul PUB PIAISSGO JM
SJUDULLIOD J3SN [BD1111D JO S9AAY JUIRHIP UDaMID]
1US1UOD Ul Sa1pUedRIdSIP JaYIaYM JoYIR) ING ‘sSaulyl
-JOMISNJ} 10 UoNeINda) PA1D3Ye SIUSLIWIOD JsN [ed
“1113 J9Y19UM 1591 LUPIP SN JUBAS|S.II IO BUISSILL 949M
SJUSWILLOD J3SN YdIyMm Japun suonipuod Aue apiroid
10U PIP 9/ UY21eS53) PIEMO] SSPN1ILIR 119yl Pa1daye
9ARY AeW $3IPN1S DlWapede ansind 01 ssaubuljjim
J13y1 pue sjdwes ay3 Jo abe BuNoA ayi ‘ssa|ay1aUON
‘uone|ndod [p1auab ay1 woly SAem Juedylubis ul

AJeA UBD $1USPNIS ‘U0Ndaa1 92USIDS JO SUISY Ul
"SIUPNIS Jo dn apew Aj2b1e| sem Apnis ay3 ‘@duelsul
104 "U21e3531 91 01 SYORGMEIP SUIOS DI 24y |

eIPSW [B120S
pue ‘sbojq [euosiad ‘spoob gD bulsiiIaApe Saus e
-JIWIWOD 0} Sul| pue paAes suld Jo uadiad 7'68 Yum
‘ASAINS s|y1 Ul Buois sem uonedidled Jasn ‘suopep
-USWIWOD31 36BSOP IO $109}J3 3PIs 9|qIssod uonusw
01 paJie} (9%7'86) suld Jo Auofew ay] "uonewWeR|UI
pue ‘uled ‘uoissaidap ‘“A1a1xue Woly Ja191 Se yons
SIyauaq [eIUSW IO [eDIsAYd Bud Auew yum ‘1ybi aan
-1sod e ur gD paiuasald (%9 16) suid jo Auofew ay |

epeueD) Wolj paleulblo s19ami bul

-1nJa1 JO A1ofew Y1 3Iym S Yl Ul pa1eiduab aam
Ul Auunuwui/] NS e bupnowoid s19amy jo Ajiofew 4
pull e bul

-Jowloid 9s0y1 ueyl Jaybiy Sawill € Sem Ul Ayunudwil
/LINS B Buinjas s199Mm1 Jo (dUaipne) yoeal [eualod ‘¢
Ul Aunuwwi/] S e Buingal Jo bupowoid Jus3uod
usamiaq [enba A|ybnos a1am (s199M1a1 + SY1|) S2100S
JusWwabebus pue (5199M1 JO JaGUINU) S|aAS| AUANDY 7
SISLD 6 1-QIAOD Y3 JO 195U0 ay3 bulnp Ajjed

-lleweIp pasealoul Ul Ayunuwwil/(1INS) Adelayl uon
-e|ndiuew [euids e buipiebal UOIBULIOMISIU J91IM] ~ |

1oedwi ou pey asih

-19dX® 51511US12S BUIZIDILID SIUSWWIOD 3|IYM ‘AL|IGIPaID
PaAIR2Iad BULISMO| Ul DA1ID3YD 210U 2I9M SUOIUIUI
,S19UD1e3saJ BUIZIDNID SIUSUIWIOD ‘SI0USYLINg Al|Iq!
-paud 3uswinbie paaiddiad uo 1oedwl BuLayIp e aaey
SIUSWILLOD 91 Op S1adXe AQ SpeW 2Je SIUSUIWIOD SU1
USUM AJUO 1NQ ‘S1UDWIR1LIS AUXS|AWOD DIIRUBYI YUM
2ioul oa16e ojdoad ‘spninie Joj Bunsnipe o)y ‘924N0s
S,WIe|D 9yl pUE ‘SWie|> Payde1Ie Syl ‘SUSULIOD Jasn
:pabpn( ate BuIMO||0) 3Y1 MOy 103jje s3uauwabpn( jond

[6%] 0Z0Z '[e 18 ualaly

[87] 00T |e 19 3Nydmey|

[£¥) 00T e 18 Yyualo

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy urepy

1e3) pue JoyINny Isii4

(panunuod) € ajqey



Page 23 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

awin

151y 9y1 Joy 9dueleadde Jiayl Jo Buloyuow diuosyd bul
->uapadxa ale pue sebueyd [ersgnd 01 bundepe Aoy
ale Aay3 se ‘9d1Ape yijeay Jo buiwiely aduelieadde o1 a|ge
-J9UINA 150W 341 3¢ 01 Jeadde spib 1uadss|0pe JSBUNOA
9DU353|0pe AQ SalIBA DIAPE U3jeay Jo bul

-Welj a1 01 3suodsal oy pue ‘Buibesssu ad1Ape yijeay
01 sasuodsal s uo 1oedwl Ue sey adIApe Yijeay Jo
Buiwel) 9y 19311pul a19m sa2104d 1onpoud Budueyus
-odueleadde pue A1a1xue adueieadde UO UOIRIPUOD JO
$129}J9 91 'U011BIYI3[gO-J|95 YBNOoIY ‘210uliay1ing
"32IAPE Y1|eay paulelj-adueseadde Ag paidayje 1sow
DI9M OUM S3UO 31 919M S[IID 1U353|0pe J9BUNOA

24NINJ 3Y1 Ul SI2YDIe3sal Yijeay
o1gnd Ag Jayuny pa1ebiisaAul 4 || pjnoys saoueIsgns
[ebaj|i pue [e63] Yum UO[RUIGUIOD Ul 35N SIgeuurd pue
‘s1onpold sigeuued INoge swie Yijeay pajenueisgnsun
‘s1onpoud sigeuued passadoid 1eyy 31s966ns sbuipuy ay |

S|SUBJ SDL1[BND) Ul P3[|0JUS 10U 2I9M OYM

obues abe swes ay3 ul sajewsy se yons ‘suoirendod
19410 01 sbuipuy ay1 a1ej0des1xa 01 YNdYIP AISA I
05 'S1U953|0pe 3|eWa) JO 3|dWeS SDUSIUSAUOD B U0
P12NPUOD Sem APN1S 8yl ‘SI0WUSYLINS ‘pa1usaid sem
AupljeA Jo aduapiAa Aseutwljaid Ajuo pue yoeoidde
[9A0U B BUISN SUOP SEM UOEILIIDS(GO 4|95 JO JUSUIRIN
-SeaU Y3 ‘159 SIUSWIDIRIS AJUSM| 31 JO suoneull|
941 SSJppPe 01 J9PIO Ul ‘UOoIIPPE U] "9310yd 1onpoid
Budueyua-aoueleadde pue A1aixue adueleadde pue
U011eIY113(CO-)|9S Uam1aq sabexul| parebisaaul
J12y1ing a1 JO JaPIO [eSned a1 SUlWLRIRP 01 3|qissod
10U S1 11 JISASMOY ‘S3|GIBLIBA 9UI0INO 343 UO buluely
JO 5109449 31 INOCe UMBIP 3G 01 SIDUIJUI [ESNED
SMo|e Apnis Iy Jo ubIsap [eruswLadxe 9yl 15114

uoned0|
o1ydeiboab Ag pa1uswbas 10U 219M UOIIBSISAUOD

40 so1doy pue ‘sa110691eD PaysI|geISD Byl AQ PRISAOD
2I9M S199M] |[E JOU 35NED3Q SIGRUUED YIIM 9DULIRAXD
s,11gnd ay1 uo saiIjod siqeuurd 31e3s JUIYIP JO
10edW| 3Y3 SUIWIISP 01 3|GeUN Sem APNis SIY| S21e1S
paiun ayi Jo uonendod al1lus 9y JO SIASN JSNIM |

||e 01 A|dde 10u Aew sBulpuy 8y "Pa123||0d Bulsg
w014 spunode a1eAld woly s3sod paruanaid yoiym
‘92e/I91u] bulwwelboid uonediddy Buiuwesins 191
-IM] Buisn pa129]|0d sem e1ep 2y “Saulel) aull} J:oYlo
01 3|gedljdde aq 10u Aew pue pouad Yiuow-1ybis ue
1910 palayieb alom Apnis siyi ul sysod ay] swioperd
eIpaw [e1D0s Jay1o 01 Aldde 1ou op sbuipuy ay1

1ey3 9|gIssod s3] 'S1asN Sigeuurd 3NPe 3q Aew plRYy
[BUOIIEINPS 31 Ul S[RUOISS2)01d JSY10 U0 S)uSpnIs
963]102 se ‘asn abelapun $910USP sKemje ,|ooyds,
W2} 3Y1 J3Y3aym Jeajdun st 31 ‘Ape|iwis “Apnas iy ul
PX00}I2A0 21oM Jeyl sbulueaw ajdinnw aney Aew
s21doy suysp 01 pasn swelbig pue sweib-auo swos

a|dwes ay1 Ul s3uadsajope J9BUNOA sy oy paniod
-dns 1999 paidipaid ay1 yum urebe ‘seouaisud
1onpoid bupueyus-adueieadde 119yl UO pue A1aIxue
95ueleadde UO UONIPUOD JO 12943 341 PaleIpaw Uol
-eoY1199[qo-49s ‘u pe u| 'eboA bulop pue ‘Ja1em bul
SJULP ‘U9242SUNS BUIsN :S1YsuUsq Yijesy Jo sdueseadde
Se pawlel) 9q Jay1la pinod 18yl SOIPIA Y3 IO UISOYD
219M $21d0) 931y "SIUSDSI|ope JIabunoA ay) buowe
uonedYNDa(qo-J[as a1e1s paiipaid AjpAisod soapia
pawelj-3oueleadde sy BUIMSIA JO 129)J9 SY1 Jey)
4ons ‘9be Aq palesapoUl Sem s3100S UOIIedYI123(go
-J|9S 91R1S UO SO3pPIA pawesj-adueleadde JO 1099 ay |

SIgeuuUed INoge Sswied
Yi[eay apew Alie|nbal s10q [e120S ‘sigeuurd yim buole
Xeuey pue ‘suoolysnw ‘Yiauw ‘(gsT) apiwejAyialp
p1oe D16195A] ‘ASPISI9 ‘UI0ISY 'BUlPI0D JO SUOIIUSUI

UM D1d0) UOWILIOD B SEM SN 9DURISNSA|Od I9PIOSIP
ss2.1s dDllewneiisod pue ‘ewnel) ‘uoissaidap ‘A1sixue
‘uled ‘das|s Jaoued yum djay pjinod sigeuued 1eyl bul
-15966Ns $150d Yum [ea1pawl pue yijeay pue ‘s1onpoid
SIgeuued Passad0id ‘UoIIeNIUl SIGRUURD JO SUOIIURW
Yum sigeuued buisn papnpoul s3sod Jo sa1dol Jusjeasld

(1516107 1812 Aagny

[0S1610T e 18 wajly

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy ureyy

1e3) pue JoyIny Isii4

(panunuod) € ajqey



Page 24 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

$92IN0S JaY10

WIOJJ B1EP 01 350]D 15P3| 91 S49M S| DY UIO1) SUOI1DESI
Bnup 2519APE PUB $103J2 SSISAPE JO SUOINQLISIP S|
‘pa1esodiodul 9 PINOYS (PIPSW [BIDOS PUE ‘ainielal|
‘WR1SAS 9OUB|[IDAINS 3Y3) $324NOS BIeP SNOLIEA ‘'SUOH
-UaAI1UI Bulpiebal uoneullojul A1a4es Jayieb o] |paisy
-JIP $324N0S SNOLIEA LI BIEP 12A3MOY ‘SDU1Dads ay3 1e
BUOO| USYAA "BIPSW [BIDOS PUB SiNJRISI| Ul 9SOY1 0}
Je|wis Aj9bie| a1om ‘BUlIWIOA pUE ‘B30YlJeIp ‘Basneu se
4oNS SISPIOSIP WR1SAS [eunsaiul-oised Ajuewnd ‘wiaisks
Bupiouow INO Ul SYQY PUe S3Y UOWIWOD 150U 3y |

AVEITTA=EN

90PJ-01-92P) 01 dAlIRUIRYE POOD P 3 01 sieadde Adesayy
-oudAy adAxs noyyip buljjAe) puy $199gns usym Jo
pal 1 Ajje20] AdesayloudAy Jo Ajige|ieA. 3yl USUAN

sal|iep [eubIp Ul paduejeq a10u s

1Ng ‘Uleds Ul J9IM| Uo uonisod Jueulwop ‘Buois e sey
JUSWISAOW 3Y1 1By} PAUILLIIDP SHNSI BY | PIsSSIsse
2J9M JUSWSAOW S} 01 JUBAS|RJ SISGWIDUI YIIM SMIIA
-191ul pue ‘Apn1s ay1 Jo auldwil Y1 buunp paysignd
s9oJe smau ‘ubledwied sy 01 JueAS|al sbelyseH "uleds
ul satdesayl A1e3usWs|dwoD UO 3SINODSIP SIUSWUSAOW
[P2Nd2S SY1 SUILLISISP 01 SeM APNis Sy JO [eob oy

91enbapeul sem

4ay O3 3y WoJy 9duI4ul [esned abpn( 03 bupnduwane
‘S(1DY) S|er1 pay|01uod paziwopuel U] “Wayl pasu
“lejndinied Ul ‘SWS1l SUIDIPSU 9SaUIYD) [PUOIIPE. |
‘uond3301d 357 10§ S|l [BDIUID PAUBISIP-{|aMm 191U
-nnw ‘s|dwes-ab.e| 193ew-150d ou s1em a1ay |
"aseqelep bupden ¥Ygy ayi Ul pariodauspun ag pjnod
SyuspPUl A19jes 35 “Bupydely pue buiodas aAne Jo
BuUIpUEISIIPUN JO [2A3] MOJ B S| 24243 BUIYD) U] "pPaW|
sI sbulpuy Ino Jo Aljigezijelauab sy ‘(3SD) upIpaw
Jua1ed 3s3UlYD) SUO J0) BIRP P1D3]|0D AJUO M SDUIS

punj o1 1nouyip

9q P[NOM UDIYM ‘|eLY B YINS JO S}NSI 91 JOJ LIem

03 a1endoiddeur ag pjnom 1 ‘syuaiied jo dnoib aie
-19dsap SIU1 Ul 9AID3YYS OS S| JUsWIeal) 9dAYS 9snedaq
"I9ASMOH "UO1ISaND SIy3 Jamsue A|jny 01 palinbal aq
pjnom dnoib yoes ul syusned gQL UL SI0W YIMm
[e1} AJIOLIDJUIUOU ‘P3)|0AIUOD ‘Pasiuiopuel abie| v

JUSIUOD SY| 0} pasodxa Usaq

pey ajdoad Auew moy Ayauapl 01 Aljige sy payoeT -
pazAjeue a1am sbelysey

3U1 JO $1|NS31 Y21eas Y3 Ul papn|dul S19ami AjUQ -
(JusWaAOW [e21dads Byl JusWl

-9A0W 3y1 Jo ubjeduled auo Ajuo woij swed ajdwes

paulWwexs
2J3M S|1BI9P UayMm 10adse A1aAa Ul paiayip A3yi Ing
‘le|iwis A19A 3q 03 paseadde sasse|d UeHIO-UIR1SAS
pa123je JI3Y3 PUB ‘SYQY ‘SIV ‘erep ayi 1e bupjoo)
UsyM ‘(¥ay =nbiun Q) pa13319p S49Mm s3y G| ‘eIpaW
[BIDOS WO "BIPAW [BI20S pUB 24N1RJ3| Ul 9S0U1 0}
Jejwis A|9bie| a1am ‘BUIWoA pue ‘ea0yiIelp ‘easneu
Se NS SI9PIOSIP WSISAS [eunsaiul-onsed Ajuewd
‘WR1sAs buliojuow sy Ul s(4Qy) suondess bnip
9SISAPE PUE $(3Y) SIUIAS 3SI9APE UOWIUIOD 1SOW Y|

Sl pliw 95¢ bul

-UleWal 31 pUe ‘Sg| 21BISPOW 9401 'Sg| 219A3s Bulaey
Se PaYISSe|D 31aM S103[gNS JO 9457 'UONUSAISIUNSO]
$91025 U193 Ul Juawanolduwl

210w Jo Juiod-0G | e PaUGIYXd $123(gNS Y3 JO 9%0€ '€
JuedyIubIs Ajjedtuld buiaq

se papiebai sl ydiym ‘adAys ein AdesayroudAy pasndoy
-IN6 BUIMO||0} 3105 (SSS-Sg|) A1IaAS WoIdWAS
SWOIPUAS [9mOg AJojewWelUl [PIOY 4143 Ul UOIIdNP3I
2J0W Jo Jujod-0S e PaUGIYXa $193(gNS JO %59 7

Sg| S1esspowl buiaey

%S¢ Buluewal ayl yum ‘usuiean-aid (Sgj) awoip
-UAS [9MOQ 3|geIIII 919A3S PeY S393(QNS JO 9659 |

saidelayl 9521 01 HujIB|RI SIUNOIIR JYIO AP

-gnd 2>Unousp 0} PIUOIUSUI 2IIM SIUNODIR 3S3Y | -
SJUNOJ2e Yijeay Jo a1

~SIUIW JO AJ3SIUIW SY3 0} 43§21 10U PIP S199M1 JO %7 Ot -
S| D JO JNOARJ Ul S9USCIM

0} SYIOMIBU [IDOS UO Pa1sod sabessaul Jaylo 01 syul|
papn|aul Aj[ensn ‘pIp 184l %E€°G | 9Y3 pUB S92IN0S Uoi
-USW JO 35N JOU PIp PazZA|BUER S199M1 Y3 JO 9%/ S -
08°| | SUO [eJinNau pue ajdues ayy

JO 9%¢°€ pauasaldal s D Jo asn ay) Buipusyep s19am| -
S(1D) saidesayy A1eruawia|dulod 1sutebe alom sbeiysey
ubredwed ay3 buisn pa1sod $199M1 9Y1 JO 9% |6/ -
saljlep [eUbIp Ul padueleq aJow | aAdadsiad ay] -
19121M] U uonisod aAIs

-INJs|p JUBUIWOP € $91dN220 JUsWaAOW [e213dadSs 3y |

[¥S1610C 119 NH

[€51 6107 '|e 32 uese

[¢S] 610z uoip-oue)

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy urepy

1e3) pue JoyINny Isii4

(panunuod) € ajqey



Page 25 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

SudApuey| Yum

SIJPUUBD PUP SUI0DIU JO 9SN-0D 31 PUe ‘2dusliadxe
135N ‘ubisap 1onpoud JSpISUOD PINOYS UDIeasal 4Niny
‘Ajigel| asnge pue [eadde 1onpoid 01 paiefal suon
-eojjdwi ssasse 0] asodind 3|gISua31so JI9Yy) pauousW
Aja1e1 s10npoud sy 1noge sisod weibeisu| Ing ‘sedinsp
Adesayrewole se s3onpoid sii S3S1ISAPE suddApuey

9DUE||I9AINS pUe

‘lenosdde ‘Buljjage| Ul sanLoyine A1o1e|nbai Jo 9|01 aY1
pue syuaied 01 9|qISsaIIP UOIRULIOJUI (IAYD) SUIDIPaW
dAI1eUIR)[E pUE AleIusW|dWOD JO ANjIgel|a1 9yl INoge
SUISOUOD [BOALD $350d SAN0IH UOISSNOSIP %000ade4 pue
sunJoj Juaiied Jadued 1seaiq Jo Apnis Aioresojdxa ay |

eboA Jo sbulydeay

[PUOLIPRIY 9U1 URY] JaY1el BEOA JO UONEZI[RIDISWWOD
91 YLM SUl| 03Ul S||ej Ydiym eBoA Jo ainieu [edisAyd
941 UO siseydula Ue 9A_Y 0} SWS WirlbeIsu| uo eHoA#

ydJeasal siyy

01 JUBAS|2J S| JUSIUOD P13|3P Y3 JI S1NSI 3Y3 Ul Selq
95NPOJIUl ABW PUB 3SN BIPSUI [BIDOS JO DNISIIS1DRIRYD
e S| Way3 bups|ap Jo ajge|ieaeun sysod J1ay3 bupew
s19sn weibeisu| ‘Ajleuoiippy Apnis siyl ul paulwislap
10U 249M WelbeIsu| UO suddApues Buissnasip 9oyl
Jo soydesbowsp ayj ‘sisbeussl buowe seindod ag
011ybBnoya s} suadApuey| 3|Iyp SPoob Jejiuis [|9S 1eyl
saluedwod 1ay3o 01 A|dde 10u Aews pue suadApuey 01
oyIvads ale sbulpuy InQ s1ybisul [leuonippe apiroid
Aew eiep paseq-1xal e ‘2ininy ay Ul Jayuiny paieb
-11S9AUI 2 P|NOYS IPPaY PUB M| UO SUSJAPURY
JO 2unjeu sy spouad swi Jo swiojeld eipaw

[e1o0s Jayio 03 Ajdde Jou Aew sbuipuy s,Apnis siy L

syualied Jsdued wolj ale

s3sod paysi|gnd |je 1ey1 22UapYUOD YIIM ||31 03 JNdYIP
11 33eW SMB| A[RIIUSPYUOD SHIOMIDU 3] SIS eIpaw
[BIDOS SNOLIPA UO S3WIL [BI2ASS BUIY) SUIES 3Y3 paleys
uoslad awies syl Jayiaym Aes 03 piey si 3| ‘Mouy 0}
9|qissodwl ale 150d e 310im oym 31doad uo uon
-eulloyul (aluoydodueld sa adueld “69) jeuolibal pue
‘(sn1e3s [edos “6°3) [e1oos ‘(abe “6°3) [puosiad se [jam
Se (SINOIARYSJ 3S1I PUB ‘SNIE)S Y}[eay ‘Sa1lIPIGIOWoD
‘SUI1 JUSWI1EAI] 'S9DUSIND3I JO J2GUINU 49dUeD JO
$S9USNOLISS pue 3dA) “6°3) SDISIISIDRIRYD [DIPIIN

1USIU0D
auljuo abie| a3 03 pasedwod azis ajdules |jews

(%5170) s190USNYUI PUE (9%S/01)
$91BD0APE/SISeISNYIUD BuldeA ‘(9596°/ 1) JUNOJde
[PIDLYO SUSJAPURY ‘(97 /'07) SIOPUDA adeA AQ Pamo||0}
s150d Jo A1ofew ayy parsod (968+¢) siasn welbeisu)
abeiany ‘Adessyrewlole pauonuaul s150d ay1 Jo %1 10
pue SUO[IN|OS Pale[a1-aUl102]U pauoiuaW s3sod ay3 Jo
0686°C 'SUOIIN|OS Pa1e|21-SIGRUURD PadUaIjRI S350d JO
%EYTE INOQY (9610°L) SINOARJ PUB (9800 L) SUohow
-01d Ag pamo||o saway) JurUILIOPaId 219M (908" 7)
9oueleadde 1onpoid pue (9506°87) dualadxa Jasn

KloHa1edgNns pauonusw

AJUOWIWIOD B SeAM SUIDIPaW [eqlaH sbulpuy ayi 01 bul
-pJode ‘saideisyl (%€ L €) [BUOILIINU PUB (9%9°/€) [eD
-1sAyd asn Apueuiwopaid J19oued 15eaiq Yum syusied

(9%/G /G =U) JUSWUOIIAUS JOOpU|

ue ul ‘(916 ‘1S =u) asod diseq e buiensuowap ‘(9%0.)
BUIY0]D [eWIUIW Ul (9689 ‘89 = U) 3yBIamiapun a1om
OYM "(9668 ‘68 = U) UDWIOM JO A[3SOW 1oM Sabew| -
(96€ ‘€02 L =U) sbul

-UDea] [euOlIpeI} Se PazIioHa1ed sem JUNOWe ||ews v -
(C/Ya%

1 G€'0€ =u) duelieadde pue (9| 6!/ ¥/ 7E =U) ,sbul
-|994 po0b, se pazlioHa1ed 1M SPIOM JO ALLIO[RIA -
(levS=u)

PIOM P10 1SOW Y1 SeM (SSauly Belysey) ssaullq

[£5] 6107 '[e 12 sepunuifeiy

[951610¢ '|e 38 souboT

[S5]1 6107 ‘e 19 3ssede

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy ureyy

1e3) pue JoyIny Isii4

(panunuod) € ajqey



Page 26 of 48

(2023) 23:32

splomAay 21dol Juaisyodul Yam soidoy
ul bupnsal ‘suoisanb ay3 UlyIM UOINGLISIP PIOM

[PO1S11B1S 9Y1 UO Paseq paieald 24am sidol ‘siduiexs $I3WNSUOD JO SPI3U UOIIBWIOI 91 UO

J0J ‘suoliel W] JuaJayul sey Buljiepow d1do] (saweu  pasnd0j 924nosal (SQ) 1uawa|ddns Ateyaip paziuebio

UOWWIOD ‘SaUIBU DY1USIDS “6°9) SWAUOUAS J1ay) 10U pue pajie1ap 310w e 91eaid sn djay pjnod sbuipuy

puUe sawleu 1ualpalbul Sg paniajaid pasn Aluo am 3y “(1eINDDE 900 L —06) YOIy 99 01 punoy sem saidoy

P1ED SISMSUY jOOUBA ‘suonsanb Hulpuodsa1I0d 9yl UIPIGO O 24D Y}[eay  Pa1d33s 9yl YUM puodsaliod A[1991103 1ey) suonsanb

40 sndiod apIm e Ul pappaquia so1do1 dyads AjISSed  [eI2USD pue SISPIOSIP U1eay [eIudUl Se ydns ‘saloba  Bulkjnuapi Jo Adeindde 3y 193[gns siy1 Japun sauoba

A|gelja) 01 39|qe sem Buljlspow 21dol paseq-x3i0D)  -1e2-gNS JSY10 Ul suoiusw Juswsa|ddns A1e1sip passiw -1eD G| 31 AJIsse|d 01 pasn sem uoledyisse|d uebiQ

‘s;uswia|ddns A1e1aIp punole SIsWNsUod JO spasu abpa 9ARY 1YBIW oM 0S ‘'UOIIDIS yieay, 9Yl JO A10Da1ed  WRISAS = SaIIAIDY A101e|NBay 10) A1euondIq [eJIPaIN

-|MOUY 9yl PURISISPUN PUB SALISP O} Bul||spowl dido) -QINS SUIDIPaU SAIIBUISY|R 9] Ul sUolsanb pazAjeue 9y 's21d01 00T 943 JO 0 40} PAIUNOIIE,/S1D9YYD
paseq-(x3102) uolieue|dxa UOIIR[1I0D S9SN APNIs SIY | AJUO 9\ APN1S SIY1 O3 SUOIIRIIWI| SWIOS 2J9M IRy | 9s1aApe pue asn, ‘dnolb 21doy uowwod 150w Ay | [65] 610T |2 39 InzZly

="(035) uoneziwndo suibul yaiess

Aue wiogiad 10U pIp am asnedaq pareddiue ueyl
J2ybiy $1111 ‘S9SN JO JaguInU [e101 343 01 Uosteduwod
Ul |]ews SI Jagqudnu siy1 ey 10e) oy audsaq -auibua
42135 B WO} PAALUE SIONISIA 941 JO G| 1eY1 S91BdIpUl
YoIyMm ‘sad1eas d1uebio G| aiam a1yl ‘Ajjeulq -a11s ayx
paysiA o|doad Auew iUl ‘S |07 JGUISAON 01 UDIe
WI0JJ 18y} SUBSW UYDIYM ‘SI3SN /601 JO [B10) B DIom

sueIsAyd pue syusiled Usamiag 1SNy 23y "sasoubelp 1o suonsanb Jiay 01 Siamsue puy
2101521 PUB SPIAIP Y1 9DPLIG A[SAIIDRYS ||IM 1DBjoLIe AppInb 01 9|ge ag pjnoys ajdoad ‘ynsai e sy ‘siapiroid
pasodoid ay1 ‘uoissnosIp sy Ul sisuonindeld Wy bul VD XIS 943 JO 931y 01 BuIpiode ‘A[12341p Wajgoid
-NOAUI Ag (5661 ‘INBId ‘966 | ‘UIAST) S9UWLI0INO dAIRDAU 11941 10§ Y21eas pInod A3y J1 AJUO 3DIAJSS SY3 3N O}
YLM SIUSWIRSIY [NJUIBY Ul 3NSS1 UBD SI01D0P JI9YL YlIM 1] p|nom 2|doad a1eH1AeU 01 3|dWUIS pUB SAIINIUI
UOIIBLLIOUI YD 2IYS 01 [BSNJal S1USR “sueldisAyd SI 1BY1 92B4I21UI A|PUSLIY-IaSN B YlIMm Wiayl sapiroid
[eUOIPRIY PUB ‘SIsuoIIdeId YD ‘S1usied yul| 01 pue syuswialinbal s1asn aya saysies 1 ‘dde ajigow
SHJOMIDU UOIIeDIUNUIIOD MU JO JudWdojaAsp ayl siopinoid  pasodoid ay] -auljuo paleys bulaq s|ie1sp yieay oyl
PUB ' g WO 1Jauaq [[IM IAYD MOY Je3Dun (NS S3| YD JO UONEIUSS2IdRIISA0 UE S| 919yl ‘SI9SN 21ISGam Jo uonoaloid pue Aoeaud 9yl INOge PaUISIUOD die
'31eD Y1[P3Y Ul 95N J0J PRISPISUOD U23q AISOW Sey ‘puey  Buowe se ||am se ‘ajdwies malalaiul oyl uj suenisAyd Aoyl 9snedaq siauoniideid audipaw aAleuIale pue
J9U10 31 UO 15B1UO0D S|IGOWN 'SPOYIDW Bullesy aAll  UIS1SapA wol) uonedidiied Jo 32e| sy usAIb Alejnon A1pIUsWS|dWIOD PUE SI0120P JISY1 YUM SIS1UNODUS
-D9y9 Jo jooud apiroid pue sabeiueape s1i puelsiapun -Jed ‘s|sAjeue e1ep ay3 paduaNjjul aAeY Aewl YdIym  23ej-01-9e4 Jojaid osje syuaned awos siapiroid Ny D
191190 01 A[1S0W ‘PayDIeasal A[SAISUDIXD US9] SBY YD syuedidined Jo Jsquinu |jews e pey Apnis ay | 9J9M SUWINIO SY) 01 SIOINQLIUOD 9ANDRISOW 3y [85] 610T [ 19 BAOUYDR|d
suoisnpuo) Apnis paJa1unodug sabusjeyd sbuipulq urepy 1B3) pue Joyiny 1sii4

Ng et al. BMC Complementary Medicine and Therapies

(panunuod) € ajqey



Page 27 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

euen(lew

JO 95N [BUONEAID3 JO/pUE [BDIPaW PazI|eba)| 1ey) Sa1e1S
93 Ul A|[epadsa ‘syusawieal) dS1d 104 9sn euen(uew
Buipioddns jo uonelsyijoid e 15966NSs e1EP JS1UM |

Jendod

240w Bulwodaq s yoiym ‘Adessyy aAineussl|e siyl Inoge
uoljewIoUI 3|gelja1 9pIAcid 03 I9PIO Ul 9N NOA UO
92Uas31d IS 95BIDUI 01 P [[IM S|euoIssajoid yijeay
211gnd esausb ay1 buowe sejndod ai0w S99
92IN0S 18y} WOJJ UOITBWIOJUI S "S92IN0S SMIU U0
POALIDP 219M ‘ApNi1s 1Ua1ND ay3 01 buipiodde 193(gns
2y1 uo soapliA Jejndod 150W 3y "9gN]NOA Uo Adelayl
Buiddnd 1noge soapIA J2WNSUOD JO eioy1a|d e aie 319y

pasealdul
U pue 1ej, BuIsg JO 92UR1SIXS0D Y1 SSIWSIP 1eYL
sadA1021215 paselg-1yblam 01 sebusjeyd pue asnded e
se eBOA 01§90V "SSaULY PUB U1[ESY JO SMIIA JUSISHIP
Ajjeaiydosojiyd 109}l 01 papual Aayy /AAIND, PIOM SYL
papnoul sbelysey weibeisu| y1og 1eyl 1oe) sy a1idsap
'AIR1IUOD Y1 UQ ‘[enba pa1eaid S| eIPaW [BID0S UO UOI}
-eJids1i4 AAIND || 10U 1ey) eapl oyl Woddns sbuipuy sy

1ep 9y3 ul papnioul

UOIIBUIOJUISIW , 12)1BYD, JO,35I0U, JO JUNOWIR 33 S|
P1EP BIPSW [BID0S Y1IM Buiyiom ul ssabusjjeyd ayi Jo
SUQ "UO[IBI0| JU1IND SI13SN DY} JO AIID3|J21 10U JO 18l
-NJDP U33( 2ABY 10U 1yBIw 1eY] P1EP-PISW PalJodal
-J|35 PaSN "S9OUIBJUI [BSNED YSI|gRISS 0} 3|qeuUn

SeAM PUP SWI1 JSAO SPUSJ] Y] SSISSE 10U PIP APNIS
olgnd ay3 Jo sapninie [enioe

Buids|yai 10U '$10q J9NIM] IO s1asn Jamod ybnoiyl
1USS 97 1YDIW $199M1 3533 JO SWOS 1ey) bunssbbns
's19sn 0| dO1 WOJJ S19M S199M] palejai-euen(uew

JO %01 J2A0 ApN3s INO U| “BIRP Y3 Ul papNn|dul uon
-eUlIOJUISIU, J911RYD, JO ,3SI0U, JO JUNOWIE 3Y] S| P1EP
eIPSW [B120S Y1IM BUBIOM Ul S9BUS|jeyd sy Jo auQ

uonewIOUISIW Jo ANjIgissod ay) Jo a1eme 3q

p|noys siauonnoeld Jejndod slow sawodaq buiddnd
SV (W1} YIM S3BUBYD SMSIA JO Jaquinu 3y} moy 'Ha)
e1EP-PI2W SO3PIA 31 JO SOIWeUAp Buibueyd ayy ainy
-ded 03 pajie} UBISIP [PUOIIISS-SSOID S,APNIS DY JejN
-dod A1aA s Adesayy buiddnd asaym seale uj A|jeadsa
‘PausYIBUBIIS 3 PINOM APN1S SY3 ‘PapN|dUl 21am
sabenbue| Jay10 Ul SOIPIA §| ‘sabenbue| J1aY10 Ul SOIPIA
10 soaplA Jejndod ssa| 03 A|dde 1ou 1ybiuw sbuipuy ay |

sasAjeue abeis Jaie| 1o}

[ePY2Uq 9q pjnom ,azis-sn|d, 10 ,AAIND, se Ajuspl
oym sjenplaipul 1yblam-1aybiy Joj sebewl 959yl 01
2INs0dxa BUIMO]| |0} INOIABYSQ 3SIDISXD [ENIDE PUB JO
1oedwi [e2160j0ydAsd ay] [eIDYsusqg 3G PINOM $I9SN
1yAAIND# pue eBOAAAINDE Bulkanins A[1da11g ‘saiijenb
95011 JO 42B3 JO UOINQGLISIP SY1 INOGe UOI1PULIOJUI
oy12ads 20w apiAcid 01 YNdLYIP Sem 3] ‘euswouayd
91eJ 95BQ JoMO]| JO 9oUasaid oY) ainided 01 ybnous
obie| U990 9ARY 10U ABW 1l ‘S1034J9 JO A1LIofew 2y
10919p 01 JUIdYYNS sem zis ojdwies sy ybnoyyy

9sN euen(iiew 1noge |e4inNau Jo ysujebe

2I9M 1BY] S199M] U1 Palagquinuino sieam) buiniod
-dns oy pue suojuido bupoddns Ag paieujwopald
2I9M S199M) Pale|al euen(ilew ay | ‘sdusipne abie| e
payoeal s199M) pajejal euen(iiepy -asn euen(liew o}
Po1E[2J SI9M S199M1 JO %E°G 1Y) PUNOY SBM 1] ‘S199M])
pa31e[a1-(gS.Ld) Japiosip ssaas dlewnesy isod | Jo

19MO) 9606'G8 1M sI buiddnd 1eym ButuonusW SO
-PIA J3WINSUOD JO SPPO 3Y3 ‘'SOSPIA SMIU 03 patedwiod)
"SOIPIA SMBU BI9M 7€ PUE 'SOIPIA [UOISSDJ0Id d1am 9|
'SO9PIA JSUINSUOD I9M 76 ‘UWIBY1 BuoWy "saul} Uol||iw
08'9€ UBY] 210U PIMBIA 3I3M SOIPIA 00 | SY3 ‘[PIOY U]

siasn
e|pawl [ebIp [enioe yim uoliebisaul aaneenb
1uanbasqns Joy adu Ajendinied aie 1eyy wisiyijeay pue
‘UOIIEDYIUSPI AAIND ‘JUSUWIPOGUUS 3B} JO UOIIDSIDIU
33 1e buibessaw xa|dwod ay) buipunouns Alinbuj |ed
-111JD 2In3Ny JO seale asiel os|e sbuipuy 6e3s [eniul INO
'saz1s Apoq Jo abuel e yim sjenpiaipul buowe ao13oe.d
yieay 1uenodull ue se eboA bunowoid pue ssauly
[e21sAyd yum ssauulyy buienbs suondadiad paselq
-1ybrom bunoesaunod 1oy suonedidul Juenodwi
aAeY sbuipuy Aleujwiaid 'sonsua1oeleyd ssadoid-se
-Kpoq pue ‘sadeys ‘sazis Apoq 1abie| PIASIAUOD USYO
diow sabewl| BBOAAAINDA ‘ssauly JO S1Dadse palud
-lo-aoueleadde |edisAyd Jo uoneluasaldal ayealb

e pain1eay sabewll IYAAINDH 18yl P3|BIASI S1NSY

[¢9] £10T oeH pue leQ

(191 810T e 12 UA

[09] 810T '[e 3 oM

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy ureyy

1e3) pue JoyIny Isii4

(panunuod) € ajqey



Page 28 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

a/doad pue syue|d U9aM1SF UOIIDIUUOD B} UdYIBUSIIS
0} Aem e pue 2213sN( [BD0S 10} [00) B Se duDIPaW [eqiay
Bunowoid uo sasndoy dnoib siyy ‘sowiwielfold y2Ieasal
aupIpaw [equay buidojaaap Jo asioeid [edjuld [euols
-s9j01d BuIdojaAap UO SN0} SIS|[eCUaY JBUI0 J|IYAA
JBupjer siaupIpaw [eguay 1eyl UORIIP 3yl INoge
SUJOUOD BUINURB YuMm, SBOJQ SUIU YBNOIY) SMIIA

11943 ss21dx3 0ym Sisijeguay Jo dnolb e Jo 9dUR1sIxa 3y}
sajesISUOWAP APNIs aUl (0107) BIag|yep 03 Buipioddy

onoeidoayd Jo syusuoddo pue syusuodold ylog

AQ pasn d101aYJ 3Y1 UO $3SNJ0J Y21e3sal Iy (6007
'3]|BAR[|D 1R 'OMOH DIUBA ‘9107 “|B 19 SMOiZpeyY
‘910 'PIaYINeD 73 ‘UUBWIRISOPY ‘UODIRW ‘90T ‘PIoY
-|neD 3 ‘oNo) ‘Nydey ‘nQ) SaNSS| Yieay ssnosip pue
"U0 109|214 'suoluldo 1oy ssaidxe 01 9|doad Joj swnioy
3W023q ‘90N NOA Se Yons ‘swiojie|d ejpaul [e1dos
Moy 1noge abpajmou Jo Apog aya 01 sppe Apnis iy

sDo|g pavjul| A|pIMm SS| PassIW aAeY Aewd ApNnis

243 ‘sbojq JO UOJI3||0D [e1IUl Y3 SO pasn aulbud Ajuo
943 sem y1eas H0|q 9600 3sNedaq ‘DIoWIBY1IN
'SaUWAY] PUB SIIUNWWIOD SUJ|UO [EUORIPPE JO UOIS
-s|uo 2y 01 Buipea) Ajjenuaiod ‘sajdules |jegmous Jo
26e1S PUOISS DY) 0} JSAO PaLIIRD SARY PINOM SeI] SIU L
"PINOOIDA0 UG dARY PInom sBo|q 113y} dg1ISIP O}
SULIR) JUIRMIP Pash oym sioB60|q 0S ‘2In1eidll| J1uap
-eJe WOl P3|Idwod a1am SPIoMAY sajduies [efjul ay3
‘PUODAS "Ysi|bu3 ueyl J1ayio sabenbue| Ul 3101M Oym
5196600 Jo suojuido ay3 a1nided 10U pIp Y24eas siy L
's1auoff1oeId PapuIW-a3l| JDY10 03 INO Ydeas 01 Alljige
S1I PRl 9ARY ABW POYISW USOYD S.APN1s ay |

payloads JoN

921oe.d [equay

JI9Y1 Ul uolIpeJ} pue 23UaIds Yloq bupelodiodul pue
Bunnoejnuew 1Npoid [eglay ajdwis ‘uonesyiuspl
ueld Jo s|j1ys [exuawepuny Buileys pue bujuleluiew
AQ PaA3IYDE 1539 SI SIY1 159D6NS pue ‘A unuiwiod ay1
suoddns pue siomodus 3eyy uondo a1ed yieay e
ulewal pInoys HA 184l 9NjeA UOWIWOD 9yl aJeys
A3y "saInssaid [pIUSUIUOIIAUD [eqO|D O3 dAISUOSI
AJ[B21Y1d aJe A3y Jayraym pue Bupel st (AHAM) dUId
-3\ [BGUSH UJD1ISaAN UOIIDAIIP 31 INOge SUIDUOD
Pa210A 0yMm s19660]q Jo dnoib e pajeanal Ydiess ay |

Swie|d pue suulodmala paiejai-dndeldoliyd

snoleA suidispun 1eyl 2160] 3yl sa1eulwn||l os|e 1
“sKem Auew 0s ul passndsIp bulag syulodmain 1u
-I9JJIp AUBW OS 2.e 2J9Y) 95nedaq dideidoliyd |
SONSS| Pa1e|2i-Y1|eay 21egap pue 210|dxa ued ajdoad
2u9ym a0e(d e S 9N NOA 1B S918D1IPpUl APNIS SIY |
"AlIsowiue JO 92169p MO| B aARY $21egapP 3y} ‘|eldusb
u| ‘s;uswinbue Jisy1 dn 3}oeq 01 21N1eIS)l| [PUORIPPE
01 $yul| apiroid uslo pue 'yoieasal, 4o jooid Ag
pajepl|eA Ajo1enbape 10u si 11 1eyy anbue Ajuewnd
snoeidoaiyd Jo susuoddQ Aisnpul [esinadeweyd
9y pue,s||id, INOGe SUISDUOD Bulsies Os|e a|Iym
sa10pdaue |euosiad Uo Ajineay puadsp ,onoesdoiryd

104, BUIIBDOADPE 35043 18Y) [2aA3) SBUIpUY A ‘SD13S14a)

-DeJeyd d1egap pue swiejd Jo abuel IpIM e sayIupl
42Jeasas ino ybnoyije ‘ajouayiing dnoesdoiyd

JO AIpljeA puUB SS9UDAIIDRYS Y} INOGER $31egaP
Bujobuo ale a1y 1yl moys sbulpuy JInQ

[¥9] 9107 '[p 32 UOdNg

[€9] £10T e 32 uodIRW

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy urepy

1e3) pue JoyINny Isii4

(panunuod) € ajqey



Page 29 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

24nIny ay1 Ul syuaied yim syuapnis

Buisinu pue sasinu Bundsuuod 4oy uondo J|geIA e
2UW023q p|No2 9dAYS ‘S|enpIAIpUl A3 M3y B JO SO
Pa1e21PaP Y1 YU "u0siad Ul 919|dwiod 03 [ednnoeld Jo
DAI1D34J9-1502 10U 24 JBY] SYSE) PUB SIIAIIDE 10} Sa5INU
Se ||oM Se $101edNpa 9sinu Ag pasn aq pinod ABojouydal
Siy] -24ed Juaited ul Abojouydal abpa-bumnd yum
2dualladxa uo-spuey se ||am se ‘uone|ndod ynpe Jap|o
943 JO S9DURID|0} PUB $1S3IR1UI 9Y1 JO Bulpuelsiapun
19119q e 9Aeb SdusLadxa sIy] snjd 9Bny e sem ydiym
‘s3Npe Jap|o Yum sdiysuonejal dAIIDeIIUI PING 0} Pasn
99 ued ABOJOUYDID) MOY 935 01 3|ge D4aM SIUSPNIS Y |

%00QgR2e4 31| SIS BIPSW [BID0S
ybnoiya s1apinoid a1ed yijeay AQ palaAlap S|eLSIew
[EUOIIEDNPR Y1|BaY SS2DDR A|ISES 01 3|ge 2J1aMm ApNnis 3yl
Ul USUWIOM 3U1 SE 3|qISSa20e UOI1BULIOJUI 1|y e
UBD BIpaW [BID0S 1By} SMOYS ApNis 2y 9310yd 3|gelA

e s| AL Wews 1o ‘dorde ‘sauoyduiews el 300gade bul
-SS9DDB ‘SI3SN SWIOS J04 "3ZIS Ul I 720 | UBY3 SS9| ale
1eY1 SO9PIA peojdn 01 S1aSN SMO||e 11 ‘1ISGIM 300Cade
941 JO SWIIS U| ‘pauleb usag Sey 1US1U0D eIpaWI N
[e1D0S JO BUIIS) pUB UOIIBAID BYL Ul 1YBISuUl [e1IURISONS
'BuIobuO ||nS S Yd1easal siyl eyl 10} oY1 audsag

S4oMm JUpIp 2138943 9y ul dnias Buljiad ay3 Uo 10103f
-0Jd 3y "910WaJ B YIIM SB UINS DISNLU dY1 JO SWIN|OA
943 |0J1UOD 0} AeM 19119 B 9ARY 01 921U 3] P|NOM }|

'90p|¢J901] 18 3SINU puUe JO1dNIISUI POYIDA PG Y3

Jeay 01 noyip sem 1 ‘Buikeld sem dIsnul 9y1 USUpA
‘Kejdsip Jabue| e WO} 1Yyauaqg PINOD 32e|dIab1] 9IS
U125 (7) pue Uol1el|Ioe) disnw (1) aJe Aoidull 01

90e|¢49b1] 1e seale Juepodul 1SOU OM 3] "SaINdY

-JIP [B21UYD3] SWOS Pa1uasald JISNU 8y "DUIO0DISAO0

01 9|PJNY 151y Y1 SeM SNPE 13P|O XIS O JAY JO DU
-s31d ay1 pue (07 1) SIUSPNIS JO JoqUINU I93YS 3y |

V/N

SUIUOW Q Ul PR1RUIPIO0D 3] [|IM [Bl] JaL10UY
'921S WOOJ PUB ‘S}NPE ISP|O 9y JO) SWIN|OA ‘9ZIS USDIDS
:S}{Npe Jap|o 3y Joj aduLadxa ay1 Bupueyus pue
JusWRA0IdWI 4Oy Seale DY1Dads UO YIom 01 2e|dlabi|
pue NOSNTS sieme Ayiunyoddo ue eyl aaibe siau
-1ed y1og 92e|d4ab1 ] 18 pasn JaIndwiod 9yl Uo UsaIds
[lews ay3 ualb ‘wajgold 159661q sy pasod syuapnis
(NOSNTS) BUISINN JO [00UDS AUSISAIUN SINOT JUleS U
Jeay pue 935 01 abud||eyd 3y JUSWA0(Ua S1eI9pOW
01 WseIsny1ua aAoddns Jo wniideds oyl papn|aul
pUE PaLIeA S1NPE JaP|0 2B|dJabI | 3yl WO} }oeqpasy
9y "$92IN0S3I [BWIUIW Yum paredljdal 99 pjnod

pue sBuUINSS [eDIUl]D 218D-W1-BUO| pue AJUnwwod
1oy suonedijdwi sey sse30id siy] “AlAnOe 2119643US
‘aAIIsod e Ul Synpe Jap|o yum pabebua pey syuapnis
9Y3 JO AUBWI SWI 1S 9yl SBM SIY | "SIUSpnIs Buisinu
91 JO WISLISNYIUD 93 Sem U0Issas 2dAyS Adesayy
paseqg-aouep siyl woip buninsss asudins 1596619 ay |

AL UO gAQ e bulydiem

£q 151y sasod eOOA mau pauies| ays 1eyl pawie|d
1uapuodsal aUQ SPoYIdW Y1og buisn usamiaq
pajeulalfe syuedidiied ayi Jo Aliofew ay | 00Gqade
$S3208 0} PAsN A3Y3 UYDIYMm ‘SD1ASp playpuey Jisyl
uey) uaalds Jabue| e pey 1 asnedaq (QAQJ) OSIP 2|11eSIaA
[eUBIP 3y} paInoAe) AU IS SISYIQD SDUIOY UMO JIaY}
Jo AoeAnd ayy ul 3si3oeld 01 WBY1 Pamoj|e 3l 3snedaq
35N 0} J3ISed SPM 3000328 1By} pawliepd siuedpipied
3Y1 JO 2W0S "3sn Jo Aousnbaiy pue adualaaid Jayy
pupIsSIapUN 191139 siaydiessal djay [jim ydiym ‘pajid
-W0D U3Q 0S|e dARY S1UaWWOD siuedpiped asay |
"9SN [BN1DR JI3Y1 S1epPI[RA 0} PRIONPUOD SEM SISSN 35343
yum dn-mojjoy auoydal|sy v -swiuleiboid eBoA njpuiw
3y} Ul P3]|01Ud 2J3M DJUl]D pue [eadsoy AqJeau e woyy
uswom ueubaid Ayl sdijd 03PIA UIW-OE 01 -07
pa1e31D Wea) 3y} ‘peo| Bujuies| pajenosse syl pue
BuuIea| JO SSAUIAIIIAYD BY3 Y10q INOGE PaUIadU0D)

[99] €107 ‘| 10 aduiesy

[S91910Z le12 0nH

suoisnpuo) Apnis

paJa1unodug sabusjeyd

sbuiputy ureyy

1e3) pue JoyIny Isii4

(panunuod) € ajqey



Page 30 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

saidelayl Aleruswia|duwod Jo asn ay3 pue synpe bunoA
Ul J90ued buipunouns abpajmouy Jo Apog ayi 01 Ajpued
-y1ubis a1nqLIuod A3y3 pue ‘syunodoe [euosiad ybnoayy
9ouUsadxs auius siusled syl Jo Bulpueisiopun sy
-190 e uleb 01 sI3y21easal MO|[e sBo|q ssau||l UllUQ

J1apinoid ased Alewd e se

A}UNWIWIOD [BDIPAW Sy} Ul UOWILIOD 3Je 1By} SIUIRIISUOD
awin buneias||e ‘ainsis| 113yl 1e 9bpajmous| [eUONeINPS
3|gen|eA ssa02e A|isea 0} a|ge alam siuedpinied ‘NDIN
2y1 Ul AdeJayl dIsnu JO SS32NS 3Y3 01 [BI1IID e 1Y)
sBuIpuy Yd1easal Mau Se [[9m Se 3DPa|MOUy UOIIUIA
-J121U] JUBAS|2J S1RUILLSSSIP 03 ABM |NJSS30DNS B SeM ]|
's91AIs Adelay) disnwl NN 4O Buipueisispun siapia
-01d a1e> Arewild asealoul 0} pawaas Hojg Yyl /|[eIoAQ

Pa1eUILRSSIP Bulaq SI 9bpajmouy Syl Aepim

MOY 1NOGe Ulewal suonsanb ‘uonses) buiuieb sie [INS
JO SDI0A [D131D SWOS 3|IYAA "s90112eid Yijeay punos se
1INS pue dnoesdoliys pabeinodus pue palenueisgns
$199M1 JO AJ1IO[eW 31 SB JS1IIM] UO | IAS JO SSOUDALL
-23yJ9 ay1 buipunouns wsIDNAXs JO 32e| e S 219y |

Joyine bojq ay3 01 Jueriodull

2I9M A3 JI PISSNISIP PUE INOCE UM AJUO 319M
$21doy ‘yoeoudde disijeinieu syl JO 95NE33q ‘SI0WIay)
-IN4 's|le1op Pa3e[al-1udliieal) Jo seas|p Aue wiyuod
10U P|NOD SPIOJ3i [BDIPSW ‘1NS3I B Sy "PIPIOdal

10U sem uosiad ayi Jo A1uapl ay| “s|qezielausb

10U S| e1ep 2y} ‘parussald sadusladxe 9yl puoksg

payidads 10N

191IM [ UO 1US3SIXa-UoU
150W|e 318 ADBJLYJ3 UO SMBIIA [BD1IID PUB SUOISSNISIP
S MOY SMOYS APNIS SIY1 ‘suoiieiull] 9say) a1dsaq e
-lwssip 1o [ednuapl ApyBijs ag |jim spouad swi Jayio
1By} SWNSSEe 0} UOSeal OU S| 21943 'WOpUEI 18 Pa1D3[9S
Sem G107 Jaquiad9( 18yl 1.} 9yl buliapisuod ‘Ajjeuld
"SUIODINO JUISPIP AYDIIS Yyum s1aselep Ul jnsal Aew
YdIYyMm 4a1Im | uo Juasaid osje ase  abueyd euids, pue
LOlIUD, 1| SpIom 3|qissod JaY10 ‘0S| “(IdY) S9DBIIUI
Bujwwesboid uonedidde sia11m | AG USAID SS90
P31211353J AISA SU1 PUR SUOIIBSISAUOD JIS1IIM] JO INjeU
31 01 aNp 123[gNs AUe UO $199M1 JO 135 dAISUaya.d
-W0d e 3)idwod 01 YNdLYIP 3G Ued 3| "PaIapISUod

39 p|Noys 18yl ApNIs siy1 01 SUOIIRIIWI| M3} B 3le Uay |

S92I0UD [PUONIIINU
padue[eq ai0u pue ‘A11Ande [edisAyd ‘sssujnjpuiw ‘uon
-onpal ssai1s ybnouyy sabueyd ajk1sajl| aAIsod pue
dIYSIOAIAINS J3DUED PadURYUS 40§ S1oedWll WiIS1-1SBUO)
Se [|[9M Se sadusadxs aseasip aAlebau HBullequuiod 1oy
S1opdWl WISI-1I0YS Y10g pey asn YD Paqudssp oy
“Juawieasy 01 yoeoidde Aleyuswiajdulod sAlisod pue
aAoeoid e 9xe) 01 alisep Bupsmodws Ue pue uspiIng
woydwiAs ybiy Ag paieniul usyo sem asn (N YL
'sanIAIDe snolaaid Ul suoelwl| pue sabueyd edisAyd
410q passedwlodus 18yl SaIUSPI A|IPOg MU YIm
paoR) I9M USWOM BUNOA aY1 JO AuBW ‘PadUSWIUIOD
JUSWILaI] SY "Salll[epoUl Alejuaua|dwod Joj uoleniul
Jo1uiod e se bunoe Ajjensn ‘saipoq Jiay3 03 buiuad
-dey sem Jeym JO |011UO0D JO SSO| B Ul PRIBUILIND 1y}
SIUSAS JO SIS JB[IUUIS B PQLDSIP INYD PaZI|iin Oym
USWIOM 341 JO || SN | J91Je pue ‘bulnp ‘a1049q
Passa1dxa S9INQLIIL UOWWOD 319M A|[BUOIOWS PUP
Ajjea1sAyd yioq [eay 01 Aljige ay3 pue ‘@oead ‘yibuains
SASIYDE 01 21ISSP 3y | "95e3[a) pue ‘Ynis poob ayy

‘(ss0| 93eJ0dI0dU 1BY1) SS11IIUSPI MU ‘Buludyeme
:PRQLIDSSP SI9M SUOIIEDYISSE|D dlleuayl Buimol|o) ay |

$92IAI9s Adesayy

21SNW (NDIN) HUN 24D SAISUSIUI [PIRUOSU INOGR
abpajmouy Bunoajj0d Ul Aljin si Joy s2102s ybiy Hoiq
9y 2neb sdnoib Y10g 'syoam OM] 15| Y3 UONeNLS
SNINWIISUOU 31 BuLNp UaAS 2115 BO|g SY1 1ISIA 01
Wway1 pabeinodua s3oam 0M13siy ay3 bulinp paiidde
anbiuysal uone|nwns e 1eyy bunesipul ‘g dnoib 1usw
-1e2J1 10U INq 1591-150d/21d pue 1591-150d/pIud ay1
U99M13Q S1|Nsal [enurisgns pey y dnoib Jusuiiesl|

(uadiad |°0) ,UonD3SSIP A1aie [eigaan,

pue 230115, Jo siabuep ay1 1ybiybiy 1eys sndiod

3U} Ul S199M) M3} B 31 I3 "UOIIUSNE [eD1ILD 31|
QA1) Y2IYM ‘21nssaid poo|q pue ‘W3SAS sunwil
29Ul (HQY) Jopiosip AuandeladAy 1oyap uonusne
| swiajqoid yieay 1oy [ NS JO s1yauaq yijeay ayi bul
-ybIybIY $199M] [RISASS OS[E 218 313U ‘[ NS JO SMIIA
[B211LD JO [e23dads Aol dxe ssaidxa (Juadiad 85'9—0
[BAISIUI 92USPYU0D JUad1ad G6) sndiod [e101 syl Ul
$199M1 JO 1UdDJd 897 ‘Y NSal B S (/97 | = U) a|dwies
||e49A0 3Y1 JO Judd1d 897 10} BuiuNode ‘| NS JO
WISIDRID 10 WISIDRADS Je3|D LM S1I99M] H€ 219M 219y |

[69] €10 '[e 19 ssed|e|\-wiay

(891 9107 uosHaqoy

[£9] 910 e 32 uodIeW

suoisnpuo) Apnis

paia1unodug sabusjeyd

sbuipuiy urepy

1e3) pue JoyIny Isii4

(panunuod) € ajqey



Page 31 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

$3160|0UYI31 (' GIM UO PISSNISIP

9q ued A13Uap! Jauo1deId [BDIPRW PUR PAIRUILISSSIP
9Q UeD UOIIPWIOJUI Y1[PSYy MOY PURISISPUN J911aq O)
‘A1UNWWIOD [BDIPaW JNSI|OY SU3 Ul A||e1dadsa ‘spjay
9531 Ul Yd1easal dAlleInueNb pue sallelenb ajow
10} pleogbulids e se sanas Apnis Siy] -ainyeay AU
-NWWOD SN JO || 1U9531dal, B SB 108 1yl aIn1esdl|
Y1|eay aAeUIRY e JO A31D JO s9jdwiexa 1uadal ale sboig

papaau aie s|el1 210 ‘|ennuaiod 1ealb aney o1 sieadde
1641 uoNeJO|dxXa PUB YDIeasal JO BaJe U S| S} NPe Jap|o
104 saiAnOe dInadesayl apiroid 01 Abojouydal snou
-OJUDUAS JO 95N 3y "9dANS uey) aduewopad [ensia pue
olpne Ja31aq yum ‘Adesayy paseq-aduep 1oy ydeoidde
BulAjsiies pue ‘buibebus ‘a)qiseay e 5| 9zn4 |[eJSAQ

Aujigeziiesausb bupiwi) ‘9jdoad g Jo

ajduies [[ews siyl Uo paseq sbulpuy AU a1e 353y} ‘'os|y
‘nydjay usaq aney Aew pjay J19Y3 Ul $anss| aAIRdsad
suepisAyd oiyredoinieu moy 1noge buigold yidsp-ul
2J0W ‘AUINIOS SPISINO JO AIBM DIIM SIIMBIAIIUI
ybnoy] "SmalAIaIul 943 JO UOIIRIND 10YS 3Y3 03 aNp
yirdap 1ea16 01Ul 06 01 3jgRUN U] dARY AeW S99
-M3IAIDIU APNIS SIYL JO SBUIWLIOD1IOYS M3} B a1 219y

ws|qo.d siyy

anosdul Aew ‘9pIs aUO 01 JO ‘A U23.ds ab.e| 9y JO
1UOJJ Ul UOIISOd B !MIIA BISWIED 91 9PISINO POUOIIRLS
SeM Jopes| aduep ay] Jaulied 1UapNIs B pey OYm MO
1UOJJ 91 Ul S}NPE JSP|O JO | WOJJ JUSWIWIOD B SeM

, W11 SWES 31 1B JoPes| 9UBP PUe U310 3yl Yd1em
01 1JNJYIP S11|, S} NPE J9PJO SU1 BUIWRYMISAO PlOAR
01 94 ||IM JuaWaA0Idwl 1oy 1010e) JuRLIOdW] SUQ “UOI
-39UU0D PAJIM B YUIM PIA|OS3I Uaq 9ARY 1ybIul anss|
SIyJ AM|1oey SY3 1B A Y1 JBSU 3|GB|IBAR UOIID3UUOD
12UJa1U| palim e 9q 01 Jeadde 10U pIp 219y A)|1De)
Jaulied ay) 1e 14-IA\ BIA PaWIRRIlS BUIaq Sem 11 1Byl 106}
941 01 pa1INquUe 3G Aew SIY “A1iN|g 1BYMIUIOS IN]
dieys skem|e J0u sem Aijenb 0apIA a3 18yl Palels
NOS 943 1e spuedidied “(NOS) buisinu Jo |0oyds sy 1e
dl1ewa|qold sem azn4 Jo JusUOdWOD [ensiA 3y "W
9IRS 941 1B JUS1UO0D Olpne papeo|dn syl pue 0apIA
943 Y10q Buiuieai1s sem azn4 9snedaq uaag aney Aeul
Y2IYM ‘O3PIA YLIM OIpNE Ul AB|9P SUIOS SeM 249y |

s6o|q BIA SI9p|OyY RIS
01 pa1dafoid aq ued Aujigipaid dnoib pue jenplaipul

Aj21enbape

olpne ay) bunieay pa1iodal s3npe Jap|o JO %001
‘utebe weiboid siyy ulof 01 ssaubulj|im pue Uondelsiies
900 pa110da1 MoJ puOI3s 3Y3 pue sisulied Juapnis
UM S}NP. J3P|O 34 '€ "MOJ PUOIS SY3 Ul S}npe
19pP|0 Y3 Yum Buoje siaduep ay1 buieass pakofus
Ssiauled JUSPNIS YIM S}NPE. JSP|O JO %00 | "UI00I Y3
ul uonisod Jo ssajplebai ‘Ajl2renbape olpne ay1 buneay
panodal (96001) S}NPE JISPJO Y3 JO || T 'SMOJ pUOISS
pUB JUOJJ 3Y3 10§ 12112q SeM oULadXa [BNSIA Y] |

[1£] €10T usplem

[0£1910Z 'e 12 adwiery

suoisnpuo) Apnis

paJajunodug sabusjjeyd

sbuiputy ureyy

1e3) pue Joyiny isii4

(panunuod) € ajqey



Page 32 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

sasodind yseaJ1no pue [pUOIIEINPS JUSLIND

10} 1BWIOJ 91RINDDR PUR SAI1D2)JS SIOW B DI SSLIPIUSWI
-n>op Adelayl d1snw auljuo ‘|essusb ul ‘1eyl 1sabbns
SO9PIA UOISSaS AdeIsyl JISNU 99N NOA JO ApNIS JejiLuls
e WOl S}NSau 01 suosueduwod ‘sabua|jeyd asayl audsag

Adelaya d1snw Jo pjay ay1

ul 9|ge|ieae saydeoidde Jo A1a1ieA 9y Inoge bulules)
WIOJ) SI9M3IA BuiluaAaid ‘sa1IeIuSWINI0P 31 JO Jjey
UBY1 210W Ul PaY1IUSP! 10U a1am suoneiualio Adessy)
JISNW ‘a10uWJay1nS ‘suoneubisap [euolssajoud sisid
-2J9Y1 DISNW INOQE SISMIIA WOJU! 01 saiunlioddo
passiw bunybiybry ‘sisidessyl pue soamalAIaIUL
AdeJayi dIsnW-uou Jo 950y uey A1usnbai ssa| papia
-0id 219m sjennuapald jeuoissajoid sisidesayl dIsniy

sasodind yseaiino pue jeuon

-eJNPB 1US.4IND JOJ 1BWIOJ 91RINDDE PUE SAIIIDYS 240Ul
e apinoid Ajgegold saueruswnoop Adelayl disnud
auljuo ‘Bunyeads Ajjesausb eyl 15866NS SOaPIA UOISSS
AdeIayi DISNW 9GN] NOA JO UONBUIWIEXS JB|IUIS B WO
$1INSaJ YUM suoseduwlod ‘sSuonelul| 95341 YIM UsAJ
‘uolissajoid Adelayl dIsnw 9yl UIyum 1sixa saydeoidde
9SI9AIP 1BY1 BUIUIES| WO SISMSIA PaiusAaLd LDIYm
'S91IEIUSWINDOP 33 JO Jjey Ueyl 210U Ul payiuap!
10U 9JaM SuOIRIUSLO AdRISY) dISNW ‘UORIPPE U]
*s3s1deIayl DISNW IO SUOIIRUDISIP [BUOISS240Id JO SID
-M3IA Bulwloyul o) seiunlioddo passiw paiybijybiy
yoiym ‘sasidesayl pue ssamalaliul Adesayl dIsnu-uou
JO s|enuspaId Ueyl Ausnbaiy sss| papinoid ssem
s151deJayl dISNW JO S[eUSPID [BUOISSD}0Id I9AIMOH
“SY[B1 Ja1IG PUB ‘SMIIAISIU] ‘SAB[I9AO SAIIBLIEU YBNOIYY
UOIeULIOUI 2130BPIP pue S1sIdeIayl dISNW puUe S1udl|d
Buimoys suonoesalul [ed1ul]d Jo 96100} 0PIA Y10G
PapN|DUl 1UUOD) "Alljenb jensia/oipne pue yibuaj
91enbape JO SOIPIA UIYUM $S3ADS(GO BulAsAuod Ul
9AIDaYD ‘AIBulsudins Jou ‘219m pue suoneziuebio
SMaU |euolssajold AQ pa1eald Ajeulblio alem sbupsod
AJBIUSWINDOP 9GN] NOA JO uoiuodoud 1sab1e| sy
JualeAa1d A1on alom s19150d JO A1alieA e AQ sallelUSW
-NJ0P 9gN|NOA 'S21ISCIM JIBU1 UO SSLIPIUUINIOP
papiAoid uoneossy Adeay | JISN|A UBdLRWY Sy}

AQ Pa1s!| SUOIINLISUL [BUOEINPD M3} AI9A YBnoyly

[2/1710¢ e 1e A10bain

suoisnpuo) Apnis

paJajunodug sabusjjeyd

sbuipuld utepy

1B\ pue Joyiny is114

(penunuod) € ajqeL



Page 33 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

,obuel

2w} 9zAjeue 03 Aem 3s1531d OU S| 24343 PUE ‘UOIIRULIOJUI
oiydesbowsp ou st a1ayy ‘uld Asy suuay uodn 1oe 9jdoad
Y2IYM 03 JUSIXS 9} UMOUNUN S| 3] “1S2191Uld YIM [ "] pJeoq
121035 e ppe 03 sbupias Aoeaud Jiayi paisnipe sey Jasn ay3
$$9|UN j00YEA pUE 9]B00D) Se YaNSs saUIBUS YDIeas Ul d|qe
-UoJeas ale suid 15a191Uld H00gade PUB J91IM]| 0 Jejiuls,

"UOI||IU OFE $493HM] 0} pa1eduod siasn Alyiuow A0
UOI||Iq S'Z SeY 400gade4 's1asn AJY1uow [e10) Ul Yig | Syuel
123IM [ ‘AJUSS4d "PHOM 3 Ul suosiad | Juasaidal Jou
S90P 1 1Y Ul PRI SI 1 ‘AUUNWILIOD BIP3W [B120S & UIYHM
SUOI1BSISAUOD OJU| MOPUIM B SIPIACID J21IM] YBNOoU|Y,

,KanIns [en1oe ayy 01 ybnoaya

2112 Usya 10U pIp Ing obed uoneuliojul ASAINS [erul syl
POM3IA PUE }00Ga2E4 UO A3AINS SY3 INOCE INO PUNOY OYM
syuedidined JO SISGUINU 10BXS 9yl SUIWIR1SP 01 9|qIssod
10U S11'Ajjeuld [ ] Joyine 1siy 3yl Ag pamalA 3q 01 9|ge
10U SJ9M WIe3] U21ea5al 91 9pISINO Wioy) sobessaw o1eald
se Jo ‘sdnoib 300gade (31eAld) 121335 JO PISO[D ‘UILIM

10 ‘01 S24BYS ‘SUOIDLIISI AdeALId 300gadeH J9Y10 01 3N
['*'] s3s0d pajowoid 01 pasodxa alam oym s1asn INoge
uolewojul Jlydesbowsp pajiersp BulAb ol yoogede
1uaAa1d 1Ry SUOIDLISAI AdeALId Y1 01 aNP 300gade buisn
usaym sispuodsal -uou 1noge buiyiAue 1odai 03 9|gissod
10U 11| J[951 30004 JO Spiepuels AdeAud 9yl WOl asue
0s|e Apn1s 9y 01 suoneUwl| aWwos ] ‘uonendod bul
-paajisealq Jo Jueubaid ueljesny JapIm ayl 03 s3nsal 9yl
3sijesauab 03 3|qissod Jou s 31 ‘suedidnied ueubaid 1oy
19w Apeau pue ‘syueddiied Buipassealq 10 19U a1am
s1Iaquinu 126.e1 yBNOoY|e ‘APNIS 1USLIND S JO4 1DUISU|
943 01 $S922€ dABY 10U PIP JIO/PUB ‘SI3SN }00gade 10U
249M A3 JI passiuL U9aq aAeY Aew syuedidined jenusiod
pue ‘uonendod uele1ISNY 411U Y1 JO dAIRIUSSIARI A||n}
10U 3J€ $J95N 4000a0e Se JuaIayul aJe saselq buldues -,

,paruasaidal
$92IN0s Yijeay dljgqnd s|gelja) woly
uofewIOUI [BWIUIW Yiim s1onpoud

agD 4o asn ayi Jo aouerdadde peaids
-9pIM pajeaAll ApNIs Sy abe

-SOP PUSWIUIODDI IO S1D3YJ9 IS
lenusiod ssaippe (%¢'86) 10U pIp
suid SO “Jal[24 UOIBWIWRUI pUP
‘uled ‘uoissaidap ‘A1aixue Bujpnpdul
14auaq [erusW Io [edIsAyd e buiwiep
Auew yum QgD pakesnod AjpAnisod
suid Jo (%9'16) Awofew ayL,

,SISUD AIAOD
943 JO 195U0 dY3 Bunp Ajjednewelp
paseadul yul] Aunwiui/| NS e bul
-pJebas UOIIBWIOJUISIU JNIM],

V/N

+agD paken
-1od AjpAleHAU suid ou pue ‘padueleq a1am (61/ L U) %8 Sealaym

(L0T#/1U) %9'16 9D pakesiod Apanisod suid jo Ayofew ay ., :@ARSOd [6¥] 0207 "[e 32 USLBN

V/N  [8%] 020 e 1 nydmey

V/N [St] 020 '|e 19 sauleg

sabuajey) :g sway|

UONRWLIOJUISIA :Z WY

SaA1RBAN 73 SIAINSOd i | WY 1B\ pue JoyIny 1s414

sowiay | bunloddng saipnig 9|g1b13 woly s910nD 7 djqeL



Page 34 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

V/N

,PRUWI| S| S3NS34 4NO Jo ANjigezielauab ayi snyl
'(3SD) aupIpaw 1uated 3sauIyD) SUO I0J AJUO Sem e1ep InQ,

V/N

JSlgeuued yim

9oualadxa s211gnd 3y uo sapijod sigeuued 31e3s USSP
40 1Dedwl ay3 bululwSIap WOl ApNis siyl bunnuarsid
‘uoned0| o1ydeiboab Ag ParuSWBH3s 10U 3I9M UOIIRSISAUOD
40 $21d01 pue ‘S21106918D PAYSIGRISD Y} AQ PRISAOD UM
s199M1 e JoN "uonieindod S Y1 01 JO SI3SN JANIM] ||e O}
9z1|esouab 10U Aew sbulpulq 'S;UNOdOe a3eAld woly s3s0d
JO UOIID3]|02 paruaAaId YdIym ‘@oepIa1u| Bulwweibold
uonedlddy buiwesis sJa1Im]| UO paljal UoIda||0d ele(

‘spoliad 2wl J3Yio 03 pusIXa 10U Aew pue ponad Yiuow-g

Ue WOJJ Pa129||0D 1am Apnis siyl Ut s3sod ay | swiopeld
eIPSW [BID0S J9Y10 01 PUSIXD 10U Aew sbulpuy

,Ateinosnuw pue Aineaq buiseainu se ||am se aanisod buljsay pue
$sa11s buidNpal JO saNjeA [BI1D0S 3yl YIM paieldosse sem buidndeid
1243 3Jom snojaaid poddns eiep 1usind ay3 4ayund ] 'sallobazed

1U23U0D 153b1e| 3Y3 a1am ddueieadde pue sbulaa) poob 1eyy paisabbns
eboA# punole 1xa1/s3wayl buibiawa/leindod 49A0I0, :DAIISO]
,eboA jo sonoeid sy piemos sspninie

pue sja1j3q sau0 buibueyd 3g Aew 18y} UOIIEIIUNWIWOD JO 32IN0S 3|de
-njea e se welbeisu| buisn jo K109yl DIND ay1 buioddns snyp ‘quawl
-u21ybijua |enyuids 01 pasoddo se) spiom pasn AJUOUILIOD 1SOW Y} U0
paseq s1yauaq [edisAyd jo abessaw ay1 buneniadiad ag Aew 19A19331

/32U3IpNe 3y} pue J3puas/Ioyine 3yl Yiog ‘\dD 41 01 buipioddy

‘JuaLUYbBIjUd 260K 9oUsIadXa 01 SUO SPE3| 1Byl UDAYP 1O UOI}

-e}Ipaw se yons ‘eboA Jo squlij yidap-u a1oul ayy 03 pasoddo se (pupsp

wouy 3y/uiyy buiag “6-9) syauaq [edisAyd ayi punoJe paseq s| BOA# Jo
uoDIdaP SuljUO 3yl 1eYl BuISSBHBNS ‘14 PUB INONIOM# ‘WAD# ‘SSOUILH

/N papnul eDOA# YlIM Pa1eIDOSSE SPIOM UOWUIOD 1SOW Y], :9A1ISOd

ssuonduosap

anbea 0} anp syQy Aj2Y1| Jo uleLad se pabpn( g pjnod sUoU YdIym uj
(3|geyIssepuUN/3|gIssasseun) s3y G| SBOJG-0DIW BUIS WO PAYIIUSP! 9M
3]Iym Jeq 1sod npleg WO} UOIIBWIOJUI A12JS [NJ3SN OU punoy apA 'sisod
099 40 [e301 & paysiignd (s1sod 60€) SBO|G-0.o1W BUIS PUE (SSUWAUL | GE)

1eq 350d npleg 9% 700 SeM S| DY Ul 818 YAV (¢89%=U) S1DY 801 WOl
PaYULp! 4oM STy 1/ "(UIBMSD %G L) SHAY Se PIYISSE|D a1om (%+5'L)

98 UDIYM JO ‘pPaYIUSpI 219M S3Y 8956 ‘2Inieldll| syl uj [ 7] (uienad

%6t 01) SYAY Pa123dsns 1M (9%E£0'88) Z€S Y2IYym Ul ‘IS Yim paje

V/N -1D0sse spodal s3y 019 219M 213y ‘W1SAS BulIoNUOW U|, :9AIRDAN

%8 L L SSUO [eJ1NaU pue S|dUIeS 9Y) JO %E"¢ PaIuUSsIdal 1D
4O 35N 2y Bulpuaop S199M1 SeAIBYAA 'S1 D) Isutebe atem sbeiysey ubred
V/N -ued ay3 buisn pa1sod s199m1 9yl JO (% 1°6/) Aulolew oy, :9AiebaN

,S19410 Buowe I9pIosIp $s2415 dlewnel) -1sod pue ‘ewnel) ‘uoissaidsp
‘A1aixue ‘uled ‘das|s ‘aseasip suyouD) ‘snidsey Jejueld Jadued yum djpy
v/N 01 pa152HbNS seMm SIgeUURD ‘|eDIPaU PUB Yl[eay Buowly, :9AIISOd

[SS1 6107 '|e 12 asseoeT

[¥S1610C 1212 NH

[25] 6107 UQIO-0ueD

[0S1610T e 18 wajly

sabuajjeyd :¢ sway

UONRWLIOJUISIA i dwWaY ] SaA1RBAN 7 SAAINSOd :| WY

1e3) pue JoyINny Isii4

(panunuod) ¢ ajqey



Page 35 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

V/N

,UOI1BULIOJUI [PDIPSW 35|} buipealds aq os|e pjnod
s10350dW| "UOIBULIOJUI IO} YDJeaS 0} J21sI631 0S|e ued uos
-19d IS e Jo saAne|ey s1onpoud [eaibojodeuleyduou syl
210wWoid 01 syuaned [enuiA bunesid Aq sjoo1 9say3 asn ued
sa1updwiod ‘s|duiexa Jo4 19dued yum syusiied woly a1eu
-ewd s1s0d paysiignd |je 1ey1 A1u1ensad yim wiyge o1 3|qis
-50d 11 9¥PU 10U OP S}I0M1U 31 JO ALI[RUSPYUOD JO S3|NJ
943 ‘Aj[eul4 "SyJ0MIBU [IDOS JUIRYIP UO Bulpnppul ‘uosiad
Qules 9yl Ag sawil [pI9ASS paleadal a1am $150d JI Mouy 01
a|gissodull sem 11 4aA03I0W 150d e 10im oym 3jdoad uo
uonewoul (luoydodueld sA dueld ‘63) [ed1ydeibosb pue
‘(snyexs [e1d0s ‘Ha) [e1dos ‘(9be ‘63) [euosiad U0 (sioineyaq
SU PUB ‘Y1[eay UORIPUOD ‘S91IPIGUOWOD ‘pouad Jusuulesil
‘SODUDLINDAI JO JaGUINU 43DUBD JO A1IDASS pue adA} 'H3) son
-S1910RIRYD [EDIPRW 9yl MOUY 01 9|qissodul sem 11 ‘Apnis
SIY3 JO }JOMBUIRL [BDIY1D DY) PUB PAIPNIS BIBP }I0MIDU
[PIDOS 91 JO 95N 2Y1 10} paiinbai Alljenuspyuod syl UsAID,

/N

,SUIR1SAS Pbupioyuow pue Aloieinbal
Jo mainnd ay3 adedsa Ajpusind
1ey3 suonn|os snosabuep Ajjenualod
0S|e INQ [eIDYaUSG UMOUY 3wl 0}
sdnoib uoISsNISIP pue sWNJoy JO
Jamod 2y} 03 S31IIOYINE pue S|euos
-s9j01d Y1[eay 3z11Isuas synsal oy |
"9DUE||I2AINS pue ‘leacidde ‘Buljage)
10} Ajigisuodsai santioyine Aoy
-e|nbaJ pue syualied o1 o|gejieAe uon
-euLIojUl YD 4O Aujigelj21 Y3 Inoge
suonsanb juenodwi sasies Apnis ay |
"PRYLISA 3 03 sulewal Aijenb bul
-IN1oeJNUBW 3SOYM 1o UsA0Id JaAdU
SUONN|OS JO '$43153] D1aq ‘s105iNd31d
W03 syuafied awos ‘ssausleme
31| 9AeY Aew sjeuolssajoid yieay
Y2Iym JO sIaplog ssoide sadioeid
PUSWWO0I31—31eUIWSSIp—aleys
01 SYI0MI3U [BIDOS [eNbIp JO

Jamod ayi saulpspun Apnis ayy,

paiosuods#, pe#, se yons sberysey

oyipads buisn 11 Bupels Aididxa Aq suadApuey sarowoid Junodde
3y}, USYM Se SIaduanjjul, suyap pue,s1onpoid (|95 10U s30p INg S}
pa1e]2J-SIgeuUURD JO HuldeA SUOIIUSW SWeU JUNODIR 31, USYMm Se
,$91PD0APR/SISBISNYIUS Buides, auyap sIoyine ay] , (%St'0) siaduanjul
pue (95/°01) S91820APE/SISeISNYIUS BuldeA ‘(9596°/ | ) JUNOIJE. [edLy0
SuadApuey| Aq pamo||o4 (967 /°07) Siopuan adea pue (%68 +7) Siasn
welbeisu| abesane Aq paisod a1am s1sod ayi Jo Ayuofew [°] (% 10°L)
sinoneyy bunybiybiy asoya pue (980°01) suonowolid se payisse|d
s3s0d Ag pamoj|oj Jueuuopaid 1S0W Y3 a1am (908" L 7) 9oueieadde
1ONPOId PUB (9%06°'87) d2uUaLadxa 1asn Bunybiybiy ssway], :oARIsod

V/N

[£8]
610¢ ‘|2 39 sepunuifey

[95] 610T "[e 18 soubo

sabuajjeyd :¢ sway|

UONRWLIOJUISIA i dwWaY |

SaA1RBAN 7 SAAINSOJ :| dway|

1e3) pue Joyiny isii4

(panunuod) ¢ ajqey



Page 36 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

S(ewn

YHM S9BUBYD SMIIA JO J2gUINU aY3 moy ‘H3) soapiA a3

JO 1EP-B1aW 9U1 JO SOIWeUAp Buibueyd sy ainided Jou
pip Apnis ay3 Jo ubIsap [euoDas-ss01d oy tejndod Ajybiy
s| Adelaya buiddnd asaym sadeid ui Ajiendnded ‘papnioul
249M sabenbue| 19Y10 Ul SOIPIA JI paUSYIBURIIS 3G PinoMm
Apnis oy "sebenbue| Joy10 Ul SO3PIA pue soapiA Jejndod
SS3| 91 01 3|gezIeiauab aq 10U Aew s3Nsal syl pue ‘buid
-dn> uo soapIA agN | NOA ‘Bbenbuel-ysiibul ‘PamalA AlSpIm
1S0W 001 dY3 UO APNIS 91 PasN0) UIea) ydieasal ay],

JPo1e

-19uU3b 0S|e 1M SpIoMASY D1dO] JUDISYODUI YUM $DI1d0)
SNYL pUB SUONSIND Y1 UIYLIM UOINGLISID PIOM [BINSIIELS
93 U0 paseq pajesausb auom soidoy “H9 bulepow d1doy
01 SUONELUI| JURI3YUl 2B 213y [**°] 918D Y1jeay [eJausb
'SUOIIPUOD Y1jeay [elusw “6°3 ‘sa110H31ed-gNs J9Y10 Japun
$92URIN220 JusWS|ddns Aie1aIp passiw aAeY 1ybBiw pue
UoI103s ,yi[eay, Japun A10631e3-gqNs aUIDIPIW SAIIRUISY R
01 buibuojag suonsanb Ajuo pazAjeue ap [*] “uopeso|dxs
J2Y1in} SPasuU pue sUoseal dY1dads SNOLeA 104 S JO asn
941 U0 9BPa|MOUy| [B1IUSSSS SOPIACID UONBULIOJUI SIY ],
,SP22u UoIeWIOJUI JIRY) Yum paubie 191194 aJe

1eY] SISWNSUOD J0J $92IN0saJ S [Nybuluesw s1ow buido
-|9A9p 104 9pIND B Se pasn 3 p|Nod APN3s 1Yl WO} pauleb
9BP3|MOUY 91 ‘9IN1NJ SY1L U| "BIPSW [BID0S WOl $21d01 a3
BulAnuapl A1591103 Ul pOY1aWw X310 Y3 JO AdeINdde 3y}
91EN[BAS OS|e [|IM SAA "Ul P1SI91UI 1SOW DB SISUNSUOD
1ey3 S3UaIpaIbul S PaIBIDOSSE PUR UONBULIOJUI PRle[RI-SQ
JO seale Y1 JUasaIdal A|9184NDE 240U 1By $21d0) 1UI9Y0d
JO 35I| B pa1eIauUab S "SPaLU UoIeWIOUI SJ puUno.e sl
-do1, 941 [I9AUN 01 USPIO Ul 95BCRIEP SI9MSUY jOOUBA 91
JO UOID3S YD dY1 Japun uoisanb yoes Jo Apog pue 313
941 Uo Wiyobe Bulspow d1do) e—(x340D) uoneue|dx3
uolne|a110D) buisn Aq panaiyoe st eob ay] -abenbue| umo
JI9Y1 Ul PUB $J9UINSUOD WO} A[12311p Buiuwiod suonsanb
BuizAjeue Ag SI2WNSUOD S JO SPI3U UOIBUWLIONI 9L
puelsIspun 01 51 Apnis yaJeasal siyy Jo ssodind sy,

.Adeiayy aaieussye seindod

e 1N0Qe UOIIBUIOJUI J11USYINe pue
1e3)> buipiroid Ag agnNOA Yum
210w abebua p|nod sjeuolssajold
Y}[B3H " "SOIPIA SMIU UM 7€ PUB
'SO9PIA [PUOISSJ0Id DI9M 9| SOSPIA
J2UWNSUOD 91aM 7§ ‘Wiayl buowy
"S9UIIY UOI|[IU 08'9€ UBY1 210w
POMBIA I9M SOIPIA 00 | 243 ‘|e101 U],

V/N

/N

,9S12J9X3/|0J1U0D
1yb1om pue Ayyjeay buies punole Apsow a1am soidol aya ‘dnoib ,91A1s
al1| Ayaeay, oY1 Japun ‘(€4 21do] “69) 21do1 SUo UspuNn 95US1IND20-0D

11941 JO 9snedaq uoneledaid ‘woly 350p ‘9sop 1| sa10ba1ed pabiawl
am ',sdnoib pa1e|ai-1onpoid, 104 “WS1SAS SUO Ueyl 20w 01 Buipuodsal
-10D spiomAay Bulaey ‘dnoib paxiw, e pey osje apn “(uondaioid AN pue
aude Ajuewnd) $9NSsiy SNOSULINOGNS PUB UBS pue (Uoissaidap pue A19

-Ixue Ajutew) ou1elydAsd ‘(uonedisuod pue eayielp Ajjesynads) waisAs

[eunsa1UI0415eb :BuUIUISdUOD SUOISIND JO UISGUINU Pa1RIDOSSE 9YL pUe

$21d01 JO Jaquunu JaybIy B puNOy 9N ;,S10949 SISAPE pue asn, ‘dnolb
9UO SB PRUIJUIOD 249M S1D3)J9 9SI9APE PUR $35N ‘210Ja1aY1 {(Saydepesy

‘suoneyded ‘ured [eutuopge ‘eayllelp “679) ‘S e JO JUIAS 9SI9APE UR

10 UOIeDIPUI UR 9q Jaylia pinod ubis 1o woidwiAs Aue o3 bujuienssd uon
-ewiojul pa1oeixd [*°1,91A1s a4l Ayijeay, pue | paiejai-1onpoid, | s109))
9SISAPE PUB 95N, :3J8 ‘SISWNSUOD AG 1yBNOos 150W UOIIRWIOMI 3] Se
papiebal 9g ued ydiym ‘so1dol pue sa1ioba1ed paubisse aAdadsal

4O J3gUINU 150W 3yl Yyum sdnoib sa1y1 dol sy, :9AebaN 3 9ANISOd

(191 810T e 12 UA

(661 610T 233 Inz1y

sabuajjeyd :¢ sway

UONRWLIOJUISIA i dwWaY ]

SaA1RBAN 7 SAAINSOd :| WY

1e3) pue JoyINny Isii4

(panunuod) ¢ ajqey



Page 37 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

V/N

,2lignd ayi Jo sapnume jenioe

BuD31 10U ‘S10q 1913IM1 IO S19SN 1amod ybnoayl U 3q
14DIW $199M1 9531 JO SWOS 1yl Bunsabbns ‘sissn g doy
WO} SI9M S199M] Pale|al-euen(Liew JO 90| J19A0 Apnis Ino
U] "B1EP 9Y1 Ul PIPN|DUI UOIRULIOJUISIW ,1911RYD, IO ,3SI0U, JO
JUNOWR Y1 S| 1ep PIPAW [B120S Y1M Bulyiom ul sabuajjeyd
941 JO U0 ‘Yuno4 [*°] ‘uone|ndod uie1sd e ioj suon
-doaniad Jo 2aAD3Ja1 S10W 3G AeW A3Y) pUR UOINED YLIM
pa1aidiaiul 9g pnoys Apnis siyl woly sbuipuy syl ‘exep
J91IM] Y3 Ul JUaIyul saselq ajduies 9yl UsAID [ -asn
euen(lew pue gs]d 01 Pale|ai SPIOMADY Ud1eas pa1ds|as
YHM Pa1oeIIXD S199M] JO o|dUeS B UO Paseq Sl Ydieasal INQ
[**"] 'S9DUR494Ul [ESNED YSI|RISS 01 9|geUN 249M pUR Sl
J9AO0 SPUBIY DY $SISSE 10U PIP I/ ‘SABP 85T A0 S199M)
pa1e[24 05 1d BUIUILIEXS Ul [BUOIIDSS-5S0.D B S| ApNIS INO*

/N

gnd ay1 Jo
sapniiie [en1de budsyal 10u ‘(010
T2 19 OINUSASUSg) $107] J211IM] JO
195N Jamod ybnoiyl 1uss ag ybiw
$199M] 3533 JO SWOS 1ey1 Bunsab
-bns ‘s;asn 0| dol wouy 21om S19aM]
paje[al-euen(iiew Jo 90| A0 Apnis
INO U| "B1eP 31 Ul papn|dul TOR
“BWIOJURSIW , 121182, 10 ,35I0U, JO
JUNOW 3Y1 S| B1EP PIPAW [BID0S YIIM
Bulsom Ul sabusjieyd ayi Jo auQ,

,Koe019 D1dRIdOIIYD JO SWIepD Xew

01 Pasn aJe $a10pJaue [eu0sIad ‘UOIIPPE Ul ‘Paseg-a2usids bulag pue
‘(,51e94 000" 41210,) L1011y BUO| B BulARy ‘B4eS Bulaqg ‘sauleIbiu yum Bul
-djay ‘(sans -s| BulAlIpuUNn INg swoidwAs Ajp1sw buleall 1ou) wajgo.d
e JO 51001 03 bumab ‘sassedoud |einieu buisn pue jeinieu buiag dioeid
-0J1UD IN0Qe ¥ [B) SI9IUSWIWIOD ‘S1yausq Bulpiebay “spioae dnoeidoiiyd
Y2Iym 318D [edipaul Ul sanss| [ednud Buisiel (7) pue onoeidoliyd jo
S1yauaq a1 Buipunodxa (1) ;5211069182 BuIyDIRISAO OM] 0IUI A|pROIq
||BJ SD11S1I1DRIRYD ARIURWINDIE ‘dN0ID ,011YD JOJ, DY3 U], :2AISOd
,JUSWIIER.] 9Y) 01 PAINGLIIIR 9 10U PINOYS S1Yausq [eIIpaW

SNOJOWINU 1BY3 INQ ‘SUOIIENIIS SWOS Ul 9AIIdY9 99 ued di3deidoliyd
1ey1 Jo si012ei1douyd poob, aie a1ay1 Bunels ‘aduenu passaidxs (7) pue
syuawinbie poddns 01 sad1nIe/SaIPNIS 01 YUl paplaoid (1) dnoib siyy
Ul SI91USWWIOD ‘UOIIPPE U] "snoJsbuep 1o Axsl 9q ued didesdollyd eyl
BunsabhbNS () pue ‘uswieal) [lenunuod buuinbas snyy ‘ApogAue a1nd
10U s90p dnoeldoiiyd 1yl Apidxe Builels (€) '9oUsIdS Paseg-aouapIAS
10 '92U3pIAS ‘9ouaIDs Aq parioddns 1ou st 1 1ey bunels Ag aonoeid

Y1 buiziwnibalap (2) 1292 0gade|d ayy yum dndeidoiyd bunenbs

(1) :papnjpul 1ey1 syuswinbie a1eJoge|d a10W Inoy pasn osje dnoib

SIy| "syoey pue (onoeidorydenb ‘Asypenb yoenb) syoenb (sjdoad

9|q1||nb jo abeIURApE BUIXE]) WEDIS/UOD B {(D1D ‘'O0POOA) LRIDYDIM
UBUIS3ES |10 DXBUS 'SG/AIYS||NG :SWISY SAIIEDIU JUSISHIP AL YIIM SIO0)
-deidoayd pue dideidoliyd pajjage| dnoib ,oiyd 1suiebe, ay] , :oA1ebaN

95N euen(llew 1noge [eiinau

10 1surebe 5oyl ueY1 917 (LO0'0>d 'Z9%'0L 'SA G6+'61) 19sn 13d s1omoy
-|0} JO JaqUINU I3YBIY e pue (L000>d ‘8L SA97) GLT 4asn Jad s19amy
40O Jaqwinu 1aybiy e pey asn euen(uew poddns 1eyl s19ami ay] *| O}
98 JO Ol1el | 7 B AQ 95N BUBN(lIBW INOGE [BJIN3U IO IsUleDe a1om 18y}
S199/M1 3U1 PaJaqUINUINO s19am) bupioddns ¢ |z ayi pue suojuido bul
-poddns Ag pajeulwopaid a1am S399M) pale|al euen(lieul sy, :PAIISOd

[€9] £10T "|e 12 uodIR

[¢9] /10¢ oeH pue leg

sabuajjeyd :¢ sway|

UONRWLIOJUISIA i dwWaY |

SaA1RBAN 7 SAAINSOJ :| dway|

1e3) pue Joyiny isii4

(panunuod) ¢ ajqey



Page 38 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

V/N

,sbojq Jo uonss|j0d

[BIHUI 9Y1 1O} PAsN auIbud AJUo ay1 sem ydieas Ho|q 316005
se sHOo|q Payul| A|[9PIM SS3] PSSIUL SARY ABW 121e953)

241 'UoNIPPE U] ‘SaWay} PUB S31IUNWWIOD SUl|UO Jay10o
BuIssiw Ul paynsal Ajjenusiod pue sajduwes |[egmous Jo
9be1s pu0as dY3 01 YBNOIY) PaLiIed Uayl aAeY PINOM Selq
SIY] PassIu ua3q aAeY pjnom H0o|q 41y 3qUISIP 01 SWi)
1UaI2YIP Pasn 1eyl s19660|g 2104319Y) 2IN1eIS| DILISpRE
Bunsixe Woly pajiduod a1om a|dwies [e1ul 341 Joj pasn
SPIOMADY 941 ‘A|pu0dS "YJeas SIyl Ul painided 10U a1am
ysi|bu3j ueyy Joyio sabenbue| Ui Bupim siabbo|q JO SMIIA,

,Po1eUIWILSSID

Bulaq s| uopewloul siyl Alpim moy
Buipsebas 1sisiad sanss| ‘jelusnjul
3q 01 Bulroid [IAS JO SIIOA [DIIID
3WOs ale 21ay3 ybnoyiy 1ussqe
A|219]dWoD 150Wie aJe J91IM| Uo
1S 4O S3s1 pue Adeoyjs sy bul
-pUNOLINS S31BGDP dY1 'SIOABIPUD
ssaulsNg a|gen|eA pue sadiideld
4i|eay punos se [ NS pue dideidol
-1y> Bbunowold pue Bunepueisgns
S199M1 JO @dUBpUNgE Y3 U],

V/N

,Sndiod 8y Jo g€ |

Bupuasaidas ua1u0d [ea11d 10 [ed1days Al dxXS paulrIUOD S199M)

GZ Y1 JO 6 ‘siskjeue yidap-uj BUIMO||04 "SIUSWIUS [eD13ID 1O [eDdaYs

PaUIRIUOD ‘SNAI0D AU JO 96/ € 'S199M] G (/9= U) uoniejndiuew [euids,

1€ sNdI0D) U] "(9686'G-9%0) 1D %S6 ‘©SIN0ISIP 1911IM ] [esausb ajow ay} Jo

96807 bunuasaidal ‘1us1u0d [eD1D 10 [eondays Apidijdxe pauleiuod

$199M1 // DU} JO G ‘sisAjeue yidap-Ul BuImO||0-4 JUSWIUSS [eDI3D

10 [e213d3YS PAUIRIUOD (%TE0L-%TST) 1D %S6 (%6CH'9) S199M1 // 4O
[P10Y € (007 | =U) T pue | e10diod) Ul pazAjeue s19ami ||e JO, AlebaN [£9] 9107 '|e 32 uodIe|y

V/N [#9] 910¢ '|e 39 UOdMg

sabuajjey) :g sway |

UONRWLIOJUISIA i dwWaY ]

SaA1RBAN 7 SAAINSOd :| WY 1B pue JoyIny 15414

(panunuod) ¢ ajqey



Page 39 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

,PI0D31 [BDIPAW B AG PAULILYUOD
9Q P|N02 5|1E19P PR1R[2I-1USUIIRSI] IO 9SBISIP OU ‘D10J249Y |
‘painided Jou sem A1uapl ‘sa1sgam dlignd auljuo ybnoiyy

passa22e AJuo a1em siuedidinied syl asnedaq ‘UonIppe Uj
‘pa1uasald sadusadxa a9yl puoAaq Alljigeziesauab yoe|
e1ep 9y ‘pasn sem ADOjOpOYISW SAllRLEND 9snedag,

/S9210UD [eUON1IINU PdUB(eq SI0U PUB ‘AJIAIDE [BD

-I1sAyd ‘ssaunypuiw ‘uononpai ssains ybnoiya sabueyd ajA1sayl| aAusod
pue diysIOAIAINS J92UBD PIdURYUS JO) S1oedwl WS J9BUO| Se [|lom se
S9dUSLRAXD 95e3SIP SAIlEDaU BunequIod 104 S1ORdWI UIS1-1I0YS Y10q
peY 9sN YD PagLIssp oy 1uswieail 01 yoeoidde Arejusws|dwiod
2AIISOd pue 9A110e0.d B 9)e) 01 241S9p Bullomodwa ue pue usping
woydwiAs ybiy e Aq paieniul usyo sem asn |\ 24 JudWileal) Jaoued
JO spolad BulNp S3A|9SWLY) 01 UOIID3UUOIDI PUE 9IB[OS JO SIUSUIOW
a3 s1ybIybIy uswom bunoA ays Ag Ny 4O asn pue suondudssp ay |
[**"] uswow ay1 ul uasaid aq pue Apoq [edisAyd Jisyi puadsuesl

01 USUWOM 34} PaMO||e Pa1iNdd0 Jeyl ases|al ay | “Aiabew papinb

10 ‘uoneypaw ‘ainpundnoe ‘eboA Aueduwiodde pjnom eyl ases|al Jo
95USS 31 SeM [N JO SIUSWIJD |NyIamod 1S0W Y3 JO SUQ), :2ARISOd
,JUSWILRI] WOy

S12949 9pIs a3elAd|je djay pue ‘W1sAs sunuwiull ay3 1oddns ‘'sajoyd
[BUONLIINU Ul S9BUBYD 33U 01 PASN $313[ePOW UONLINU pUe POOy
paruasaldal SANRLIBU JISUI UIYLIM PIPPagWe ,JJnis poob ayi, JO suon
-duosap 9y "yi[eay J1ay3 [03U0d 01 SUOIIIRUIP 9ARISOd BuIse) Usuom
U3 payiubis YD Buisn ‘uswiom BunoA ayi Jo Auewl 104, :9A1ISOd
sisoubelp-1sod

A13USPI BUIA|OAS U1 U0 sndoj pue adeysas djay o1 (eHoA Ajlejnoiied)
epOW YD UIYIM yibuails punoy Auew 1eyl s3s966ns -, :9A1IS0d
,utebe $a1poq 41941 1SNJ1 0 UJes| pjnod USUIOM

BunoA a1sym uondo ue paruasaidal Ny 4O 3sn ‘A3UINO[ 19dUedD Sy}

BuLNp ,UMO 119yl A||n} 10U, Se PR1BUSI|E IPYMUIOS 2I9M 1BY) S31POQ 104
JUDWIIUDS 9AIISOd B Se Pazlialdeleyd Ajuojiun sem asn D ybnoiyl
UOI1D3UU0DRI PUB BulUSNEME SIU [***] "92USLSAXD |AYD SUL YUM papid

-UJ0D 1B J2IUNODUS 9ANISOd B SB PR1UN03J U310 249M PUB S9ANBLIRU
[PISASS Ul PUNO) 2JoM suoidudssp yans ‘sisoubelp Jadued ay1 01 Joud

JO SJeme 10U aJam A3y 18y} S9HURYD PUB SUOBSUDS 9INUIW YIIM ,dUn)

U1, 9WEJ3Q Uswom BunoA ay] A10103(es1 Jooued ayi 1noybnoiyl s9ous
-1adxa A|Ipog J19y) JO a1eme A|91nde a1am Uswom BunoA syl Jo Auepy

Aem [nybuluBSW S10W B Ul S3IPOq

J19Y1 Y1IM 199UU0D31 0} 3|ge aJ1am siuedidipied 9y aI1aym ‘pagLIsap

V/N  Sem Buiuaxeme ue ‘iejnopied uj eBHOA pue ‘asn A Yybnoly], :9A11S0d

(69]
€107 '|e 32 ssed|e|y-wiay

sabuajjeyd :¢ sway|

UONRWLIOJUISIA i dwWaY | SaA1RBAN 7 SAAINSOJ :| dway|

1e3) pue Joyiny isii4

(panunuod) ¢ ajqey



Page 40 of 48

(2023) 23:32

Ng et al. BMC Complementary Medicine and Therapies

,Juiod ulenad e Jaye suem Aew 1sa1a1ul buibboq

194 wiseisnyiua 1eaib yum sbojq 1leis o1 seadde suepisAyd
dlyredoinieu ‘sul|didsIp 8yl IN0Ge Uonewlojul aAlisod
peaids 0] “JaUuUBW Paseg-2dUIDS PUR 31eINdd. Ue Ul SN Jo
||e Juasaidal, 01 pue 1ybu 11 196 01 saunssaid ale aivy] Wi
JO 10| e s3¥e1 BuIbHO|q 18y} PIAISSCO ‘DM ASY3 SD1IIUS JO
19qUInU 9y} Jo ssa|plebal ‘saamalnlaiul SO -Buibbolq Ajle|
-nbai jo abua|eyd sy s|eanal sjduies s Apnis siyi Jo payy

e AjJeau ul A1AII0e paliul] YaNns *| |07 J9qWISAON ybnoiyl
$150d 19M3} 10 9AY Paysiignd pey S9amalAISIUl 931Y)
J3Y3oue 3|IYyM ‘0107 Ul SaHs J1aya 1e buibbojq paddois Apnis
SIY} Joj pamainiaiul Ajjeulbrio a1em oym s1sbbojq a1y
‘pauopuege Ajpualedde a1am Ing synsal aulbus yoiess

Jo do1 ay1 1e paseadde 1ey1 sHOJQ USZOP [RISASS PI|RIARI
sHo|q d1yredoinieu 1oj Yoiess e Ial|les passndsIp sy

's60|q Jo |eadde |euoiouny a1 91L1SISA0 O3 YSIM 10U Op |,

/N

V/N

[L/] €10z usplem

sabuajeyd :g sway|

UONRWLIOJUISIA i dWaY |

SaA1RBAN 73 SIAINSOd i | WY

1e3) pue Joyiny isil4

(PanuNUOd) ¥ 3jqey



Ng et al. BMC Complementary Medicine and Therapies (2023) 23:32

cancer who maintained an online cancer blog [69]. The
study found that the women used CAM treatments for
a multitude of reasons, including the feeling of a loss of
control, negative symptom experiences, as a means of
reconnection to their bodies, and because of the desire
to have a more active engagement in their medical care.
Another study investigated social media as a platform
to share information about the safety of Chinese patent
medicine [54]. The authors found that there were a sub-
stantial number of posts on online blogging platforms
about individuals experiencing adverse effects while
using Chinese patent medicine.

A different study analyzed posts on Instagram related
to KandyPens, an e-cigarette company that markets
its products as aromatherapy devices [57]. The most
predominant themes displayed in the posts were user
experience and product appearance. Additionally, one
study found that individuals had both negative and posi-
tive experiences with a popular CAM treatment, chiro-
practic [63]. The study explored debates surrounding
chiropractic in the comment section of popular chiro-
practic-related videos on YouTube. The comments sec-
tion was split between individuals with negative and
positive beliefs, attitudes, or experiences regarding chiro-
practic. Individuals who held negative beliefs about CAM
tended to argue that therapies such as chiropractic were
not supported by sufficient evidence or “science” Individ-
uals who held positive beliefs about CAM usually alluded
to personal experiences and raised issues with conven-
tional medicine and the pharmaceutical industry.

Theme 2: Misinformation about CAM on social media

Misinformation about CAM being shared on social
media was another theme that emerged. We did not
make a judgement on what is considered misinformation.
Instead, whether something was deemed misinformation
was determined and stated by the authors of the included
studies themselves. Numerous studies discussed how
social media acts as a vehicle for the spread of misinfor-
mation about CAM [48, 49, 56, 61, 62, 67]. For example,
since the onset of the COVID-19 pandemic, the quantity
and popularity of tweets suggesting a link between spi-
nal manipulation therapy (SMT) and immunity increased
substantially [48]. Furthermore, posts about CAM on
breast cancer patient social forums and Facebook groups
have raised critical concerns about the reliability of infor-
mation accessible to patients [56]. For example, it was
found that some patients test CAM therapies that have
not been shown to be safe nor effective or whose manu-
facturing quality have not been verified [56]. Additionally,
information that is potentially dangerous can be shared
on social media and without being reviewed by regula-
tory and monitoring systems [56]. However, studies
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suggest that not all information about CAM on social
media, whether factual or inaccurate, is equally trusted
by social media users [47]. For example, for naturopathic
physicians, citing research articles in their blogs has been
suggested as a valuable tool to build credibility both for
them individually and for their discipline as a whole [71].
Additionally, one study’s researchers showed their par-
ticipants Facebook posts about research which found
that homeopathy leads to health risks [47]. This study
found that if comments criticize the intentions of the
researchers rather than their expertise, they are more
likely to effectively reduce perceived credibility of these
Facebook posts [47]. Various studies found that there is a
lack of qualified voices represented in social media posts
about CAM [49, 61, 67]. For example, out of the 100 most
widely viewed YouTube videos on cupping therapy, only
16 were created by qualified professionals [61]. Studies
also stated that the high prevalence of misinformation
about CAM on social media can help policymakers bet-
ter understand and devise strategies to mitigate it, and
raises questions about regulatory authorities’ role in
labelling, approval, and surveillance [48, 56].

Theme 3: Challenges with social media research

in the context of CAM

More than a third of studies identified challenges with
social media research in the context of CAM [45, 48-50,
54, 56, 59, 61, 62, 64, 69, 71]. There were three subthemes
that emerged across these studies, each representing a
specific challenge with performing high-quality social
media research in the context of CAM including: the
inherent sampling biases, the privacy standards of social
media platforms, and the difficulty identifying posts that
represent the actual attitudes of the public. These sub-
themes highlight the difficulty in collecting a representa-
tive sample in social media research in the context of
CAM. Although studies utilized different definitions of
CAM and surveyed distinct CAM treatments on social
media, all made specific determinations as to where to
draw their search criteria [45, 48-50, 54, 56, 59, 61, 62,
64, 69, 71]. Studies with a narrow search criteria within
a subset of CAM did not necessarily have a small sam-
ple size, therefore having a narrow search criteria was not
viewed as a challenge with social media research in the
context of CAM. Studies included in this theme reported
a range of challenges related to social media research in
the context of CAM.

Subtheme 3.1: Sampling biases are inherent

More than a third of studies reported that a challenge with
social media research in the context of CAM was that sam-
pling biases are inherent because social media users are
not representative of the general population [45, 48, 50, 54,
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59, 61, 62, 64, 69, 71]. Three studies included a sample of
social media users from a single platform (e.g., Twitter) and
attempted to draw conclusions about the broader popula-
tion beyond those who engaged in social media [45, 50, 59].
While the authors of these studies were able to collect a suf-
ficient sample of social media data, they acknowledged that
obtaining a representative sample of the general population
was difficult because individuals who chose to post to a
particular social media platform may not be typical of the
general public and their online activity may not reflect their
behaviour in other settings [45, 50, 59]. Two studies that
analyzed activity on Twitter related to particular types of
CAM use also mentioned that their findings were not gen-
eralizable to the broader population and that they may have
missed potential participants that had private accounts or
did not have access to the internet [48, 62]. Additionally,
two studies that utilized qualitative methodology to analyze
activity on online blogs recognized that their data was not
generalizable to the general public [64, 69]. The two stud-
ies also noted that participants were only accessed through
online blogs so their identities were not captured, and thus,
no medical condition or treatment-related details could be
confirmed by medical record. Furthermore, various studies
focused on posts from a single social media platform (Twit-
ter) and acknowledged that their findings may not extend
to other social media platforms [45, 48, 50, 69, 71]. Fur-
thermore, two studies that only collected data on a single
CAM treatment (e.g., Chinese patent medicine) on social
media recognized that their findings may not extend to
other CAM treatments [54, 59]. Two studies also acknowl-
edged that the views of social media users who posted in
languages other than English were not captured [61, 64]. It
is important to note that for some studies, surveying a rep-
resentative sample of the general population was not part
of the study design, but rather to obtain an adequate sam-
ple of individuals who were current users of a specific type
of CAM (e.g., spinal manipulative therapy) [41, 48, 49, 51,
56, 58].

Subtheme 3.2: Privacy standards of social media platforms

Furthermore, some studies mentioned that the reason
there were challenges with social media research was
because of the rigid privacy restrictions that prevented
collecting detailed demographic information about users
who were exposed to or interacted with a post on social
media, but chose not to respond [45, 49, 56]. Authors
of three studies, which explored either Facebook or Pin-
terest, discussed this challenge in their research [45, 49,
56]. For example, one study’s researchers analyzed the
use of Facebook to recruit a target group of people to
a survey on a CAM product [45]. The study discussed
its recruitment method, which was primarily through
Facebook advertisements, and the challenge of having a

Page 42 of 48

limited ability to assess the magnitude of any differential
response bias because so little is known about nonre-
spondents (i.e., those who viewed the study recruitment
advertisement, but did not click on it). Similarly, another
study discussed the difficulty with conducting social
media research because social media platforms such
as Pinterest do not share demographic information, the
time of activity, or the extent to which users act upon the
items they pin [49].

Subtheme 3.3: Challenges with identifying posts

that represent the actual attitudes of the public

Some studies described that one of the challenges of
working with social media data was identifying posts
that represent the actual attitudes of the public [61, 62].
One study analyzed the public attitudes towards medici-
nal cannabis use for PTSD on Twitter [62]. The study
reported that over 10% of all marijuana-related tweets
were posted by the top 10 most popular cannabis-related
Twitter accounts. This suggests that some of the tweets
included in the study may have been sent through power
users or Twitter bots [62, 73]. One study analyzed user-
generated content found on YouTube about the practice
of cupping therapy as a form of pain management [61].
The authors focused the study on the 100 most widely
viewed English-language YouTube videos on cupping and
noted that the results may not be generalizable to less
popular YouTube videos.

Discussion

The purpose of our scoping review was to provide a sum-
mary of the research on the ways in which social media is
used in the context of CAM. This study identified 29 eligi-
ble articles which were published between 2012 and 2020.
The amount of available literature on this topic, while not
overly voluminous, presents a broad range of social media
platforms analyzing a variety of CAM treatments such as
chiropractic, yoga, Chinese patent medicine, and medici-
nal cannabis. To our knowledge, this is the first study to
perform a systematic search of the peer-reviewed and
grey literature on this topic. As CAM-related health ther-
apies and products are highly mediatized with a strong
presence on social media platforms which can influence
individual’s health beliefs, attitudes, and subsequent
behaviours, the present study’s findings may be of value to
both health care practitioners and researchers alike.

Resources for practitioners, researchers, and patients:
abundant, but of unclear quality

This scoping review also provides readers with the list of
eligible articles included in the present study which may
aid in their understanding of how CAM is portrayed in
social media. While the eligible articles that were included
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in this scoping review have been developed and evalu-
ated to some degree by academic researchers, the pre-
sent study was only designed to scope out the number
of CAM-related social media studies and their key char-
acteristics. As expected, most eligible studies analyzed
well-known social media platforms such as Instagram
[55, 57, 60] and Twitter [50, 62, 67], however, some others
examined lesser-known social media platforms including
online illness blogs [69] and patient forums [56]. Further-
more, 12 eligible articles lacked generalizability due to
challenges with conducting social media research includ-
ing the inherent sampling biases [45, 48, 50, 54, 59, 61,
62, 64, 69, 71], the rigid privacy standards of social media
platforms [45, 49, 56], and the difficulty identifying posts
that represent the actual attitudes of the public [61, 62]. In
addition, most studies analyzed data about a single type
of CAM treatment (e.g., chiropractic) instead of multiple
types of CAM treatments, which may have resulted in a
lack of generalizability of study findings to other social
media platforms and/or other CAM treatments.

Comparative literature

Discussion of Theme 1: to share user beliefs, attitudes,

and experiences about CAM

With regard to comparative literature pertaining to
the use of social media to share user beliefs, attitudes,
and experiences about CAM therapies, several stud-
ies reported that social media can be a useful tool for
patients, physicians, and other health care profession-
als because it pools information on patients’ evalua-
tions of, and health outcomes from CAM therapies [43,
63, 64]. For example, one study explored the interest of
patients with breast cancer in CAM-related social media
posts [43]. The study indicated that patients during and
after treatments for breast cancer had a strong inter-
est in social media posts about CAM interventions to
complement their approved treatments. Another study
found that 8% of cancer related information shared on
Facebook was about CAM therapies [63]. Moreover, one
study found that social media has been used to discuss
CAM related therapies for glaucoma, with 40% of glau-
coma related tweets associated with CAM therapies [64].

Discussion of theme 2: Misinformation about CAM on SOCIAL
Media

A number of published studies have explored health
care misinformation on social media, with four studies
focusing explicitly on CAM misinformation. In regard
to these four studies that specifically explored CAM
misinformation on social media, one study looked into
the use of social media in the promotion of alternative
oncology and data about cancer [34]. The study found
social media to be a useful channel for sharing patients’
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experiences with alternative oncology, but also an ideal
environment for spreading false information. Moreover,
one study identified Twitter users who were propagat-
ing information on CAM treatments claiming to treat or
cure cancer and found that cancer treatment misinfor-
mation is frequently spread by actors other than patients
[74]. Another study that evaluated how hypertension is
portrayed on YouTube found that 33% of the videos were
misleading and 70% of the misleading videos were about
unproven alternative treatments [23]. A similar study
that evaluated the reliability and quality of information
in YouTube videos on traditional Chinese medicine and
inflammatory arthritis found that almost half (46%) of
included videos provided misleading information [75].
In regard to the studies that explored health misinfor-
mation on social media, one systematic review identified
the main health misinformation topics and their preva-
lence across various social media platforms [76]. Health
misinformation was the most prevalent on Twitter and
YouTube and on issues related to vaccines and smoking
products or drugs. Additionally, one pilot study tracked
the sharing of posts containing health misinformation in
the Polish language social media [77]. According to the
study, roughly 40% of health information posts that were
shared contained links that were identified as misinfor-
mation. Furthermore, in another study, researchers inves-
tigated the dissemination of gynecologic cancer-related
misinformation on Weibo [78]. While the majority of
gynecologic cancer-related tweets contained medically
accurate information, almost 35% of them contained false
or inaccurate information. Non-governmental organiza-
tions, and public health and government agencies have
all been cited as critical in generating the fast response
needed to communicate accurate information and rectify
misinformation on social media [79-81].

Discussion of theme 3: Challenges with social media research
in the context of CAM

A preliminary review of the literature found two studies
that described the difficulties encountered while conduct-
ing health-related social media research. The first study
looked at health-related misinformation on Twitter, spe-
cifically in relation to alternative medications that claim
to treat or cure cancer, and found a multitude of chal-
lenges that limited the study’s generalizability [74]. These
challenges included the difficulty in detecting legitimate
personal accounts (as opposed to bots or organizational
accounts), accessibility issues such as a visual impair-
ment or other constraints to engaging in social media,
and the fact that some health conditions are associated
with a social stigma, which may limit their discussion on
social media. Another study that explored social media
research in gastroenterology highlighted the challenges
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in reliability and ethical considerations [82]. Specifically,
it discussed the excess amount of meaningless data such
as data from bots and organizational accounts (e.g., phar-
maceutical companies) which can compromise the reli-
ability of results. Furthermore, the study discussed the
ethical challenges of conducting social media research,
particularly the threats to privacy and informed consent
that can occur as data from subjects is often collected
without the user’s direct knowledge.

Areas identified for further research
We have identified a few areas for future research based
on our findings.

Currently, there exists more information on social
media about the use of CAM, CAM products, and CAM
adverse events than ever before, yet the quality of stud-
ies exploring social media research in the context of
CAM is unknown [24, 83-86]. We hypothesize that this
research gap can be explained based on a number of rea-
sons, including a lack of academic research funding, the
prioritization of conventional medicine research, as well
as methodological and ethical obstacles which make it
difficult to conduct high quality CAM research [87-90].
Specifically with regard to methodological obstacles, the
physical nature of CAM therapies (e.g., massage therapy,
acupuncture) makes it difficult for researchers to con-
struct an acceptable placebo control [89]. With regard to
the ethical challenges, informed consent is often difficult
to obtain because in CAM-related research, patients are
often predisposed to strongly prefer a CAM treatment
over a control (placebo or non-CAM) treatment [89].
Patients, health care professionals, researchers, and poli-
cymakers all require reliable, credible, and up-to-date
information as well as shared experiences and engage-
ment with CAM [87-90]. This justifies a need for an
updated review of social media research in the context
of CAM along with a quality appraisal of relevant stud-
ies. In addition, while several published studies examined
the efficacy of social media as a platform for delivering
health care information, to our knowledge, there were
none that measured the efficacy of social media as a plat-
form for delivering CAM-related information. Thus, fur-
ther research is needed to explore the efficacy of social
media as a platform for delivering CAM-related informa-
tion. Furthermore, in addition to future research contin-
uing to examine social media platforms, patient-authored
texts in online health forums and medical blogs could
offer a valuable resource to further understand individu-
als’ attitudes and beliefs regarding CAM treatments [91,
92]. Additionally, if a critical appraisal tool is developed, a
future direction could include critically appraising social
media-related studies.
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Moreover, research has shown that group polariza-
tion is prevalent on social media platforms involving
controversial issues, which limits information dissemi-
nation among those with opposing views [93-97]. How-
ever, to our knowledge, it has not yet been explored as
to whether this is also the case with CAM discussion on
social media. If it is the case that the increasingly per-
sonalized algorithms on popular social media platforms
expose individuals more often to posts that reinforce
their beliefs and less often to posts containing novel
information, it is possible that the confirmation bias is
being magnified [98-101]. As an example, one study
found that social media users who were exposed to
health articles that conformed to their initial beliefs were
more likely to share the article on social media [102].
Further research should explore the degree to which
information is shared among dissimilar individuals on
social media in the context of CAM [67, 94].

Strengths and limitations

A main strength of the study includes the fact that multi-
ple bibliographic databases were systematically searched,
in addition to the grey literature. Further to this, the title
and abstract screening, and data extraction were com-
pleted independently and in duplicate. Limitations of
this study include the fact that only articles written in the
English language were included, thus, important find-
ings from non-English language articles may have been
missed. Furthermore, while not a limitation in itself, many
of the types of studies included in our review did not uti-
lize commonly used research study designs for which a
reporting guideline or validated quality appraisal tool was
available (e.g., social media analyses), thus future work is
warranted in this area. Additionally, CAM is an umbrella
term that represents a very wide range of therapies that
differ widely in nature. Thus, while our search strategy and
the definition of CAM we used when determining arti-
cle eligibility were comprehensive, certain types of CAM
may have been missed. Similarly, many types of social
media exist. Thus, while our search strategy likely cap-
tured the most prominent types, some forms of less well-
known social media may have also been missed. We also
acknowledge that because our searches were primarily
restricted to biomedical and health databases, literature
from the fields of marketing, strategic communication,
anthropology, sociology, and medical humanities may not
have been fully captured in this review.

Conclusions

The present scoping review involved a systematic search
of the literature to identify the quantity and type of stud-
ies investigating the ways in which social media is used
in the context of CAM. From 29 eligible articles, we
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identified three major themes including: 1) social media
is used to share user/practitioner beliefs, attitudes, and
experiences about CAM, 2) social media acts as a vehi-
cle for the spread of misinformation about CAM, and 3)
there are unique challenges with conducting social media
research in the context of CAM, specifically regarding
collecting a representative sample of data. Additionally,
we highlight that while a substantial number of articles
are available to practitioners, patients, and research-
ers, the quality and update frequency for many of these
articles vary widely, and until formally assessed, remain
unknown. Furthermore, we identify that a need exists to
conduct an updated and systematically searched review
of CAM-related health care or research resources on
social media.
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