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Abstract
Introduction  Traditional, complementary and alternative medicine (TCAM) refers to a broad range of health practices and 
products typically not part of the 'conventional medicine' system, and its use is substantial among the general population. 
TCAM products and therapies may be used in addition to, or instead of, conventional medicine approaches, and some have 
been associated with adverse reactions or other harms.
Objectives  The aims of this systematic review were to identify and examine recently published national studies globally on 
the prevalence of TCAM use in the general population, to review the research methods used in these studies and to propose 
best practices for future studies exploring prevalence of use of TCAM.
Methods  MEDLINE, Embase, CINAHL, PsycINFO and AMED were searched to identify relevant studies published since 
2010. Articles/reports describing the prevalence of TCAM use in a national study among the general population were 
included. The quality of included studies was assessed using a risk of bias tool developed by Hoy et al. Relevant data were 
extracted and summarised.
Results  Forty studies from 14 countries, comprising 21 national surveys and one cross-national survey, were included. Stud-
ies explored the use of TCAM products (e.g. herbal medicines), TCAM practitioners/therapies, or both. Included studies 
used different TCAM definitions, prevalence time frames and data collection tools, methods and analyses, thereby limiting 
comparability across studies. The reported prevalence of use of TCAM (products and/or practitioners/therapies) over the 
previous 12 months was 24–71.3%.
Conclusion  The reported prevalence of use of TCAM (products and/or practitioners/therapies) is high, but may underes-
timate use. Published prevalence data varied considerably, at least in part because studies utilise different data collection 
tools, methods and operational definitions, limiting cross-study comparisons and study reproducibility. For best practice, 
comprehensive, detailed data on TCAM exposures are needed, and studies should report an operational definition (including 
the context of TCAM use, products/practices/therapies included and excluded), publish survey questions and describe the 
data-coding criteria and analysis approach used.

Plain Language Summary
Traditional, complementary and alternative medicine (TCAM) includes products (e.g. herbal medicines, dietary supple-
ments) and therapies/practices (e.g. chiropractic, acupuncture), and is a popular healthcare choice for many people. This 
study systematically reviewed national surveys of TCAM use around the world. We identified studies carried out in 14 
different countries and one continent (Europe) on the extent of use of TCAM in the general population. TCAM use was 
found to be substantial, ranging from 24 to 71.3% in different countries. National surveys use different methods and differ-
ent survey questionnaires. Some studies did not publish the survey questionnaire that they used and/or did not describe the 
types of TCAM included in the study. This means that it is not possible to compare the results between countries or to do 
further data analysis. For example, the survey questions from different countries asked people if they had ‘used’ or ‘seen 
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a practitioner’ for a specific therapy, such as homeopathy. These questions look similar, but could elicit different answers 
from people. This means that the answers to these questions cannot be pooled together or compared directly. Also, some 
studies collected information on use of a category of TCAM products, such as herbal medicines, but other studies collected 
information on use of specific herbal medicines, such as St John’s wort. New surveys of the extent of use of TCAM should 
provide full information on the types of TCAM products, practices and therapies included in the study and consider collect-
ing comprehensive information on use of specific TCAM products, practices and therapies.

Key Points 

The prevalence of use of traditional, complementary and 
alternative medicine (TCAM) in the general population 
is substantial.

TCAM prevalence studies use different operational 
definitions, methods and data collection tools (including 
question types), which limits comparability across stud-
ies and further analyses.

For best practice, TCAM prevalence studies should 
provide an operational definition for TCAM and 
describe the range of TCAM practices/therapies/prod-
ucts included, collect comprehensive (specific) data 
on TCAM practices/therapies/products exposures and 
describe the data-coding criteria and processes used in 
the study.

1  Introduction

The terms 'complementary medicine', 'alternative medicine' 
and 'complementary and alternative medicine' (CAM) refer 
to a broad set of health practices and products typically not 
part of the 'conventional medicine' system [1, 2]. The term 
'traditional medicine' (TM) refers to ancient healthcare sys-
tems indigenous to different cultures developed before the 
presently known contemporary conventional medicine [2]. 
More recently, the term 'integrative medicine' (IM) has been 
introduced to describe the combined use of 'conventional' 
and traditional, complementary and alternative medicine 
(TCAM) approaches in a patient-focused manner to achieve 
positive health outcomes for individual patients [3]. In 2022, 
researchers established an operational definition for ‘com-
plementary, alternative and integrative medicine’ (CAIM); 
the definition included 604 TCAM therapies, an update from 
the 259 that were listed on the Cochrane Complementary 
Medicine website [4]. The World Health Organization’s 
(WHO’s) global report on traditional and complementary 
medicine 2019 used the term ‘traditional and complemen-
tary medicine (T&CM)’ to ‘merge the terms traditional med-
icine and complementary medicine, encompassing products, 

practices and practitioners’ [2]. Globally, these terms (CAM, 
TM, IM and CAIM) are often used interchangeably and are 
evolving, and universal definitions do not exist despite mul-
tiple efforts to reach consensus [5, 6]; understandably so, 
because what is considered mainstream/non-mainstream 
healthcare differs across countries/regions, and may change 
over time.

TCAM is a popular healthcare choice among patients and 
consumers, in part due to widely held beliefs that TCAM 
products/preparations are composed of natural, safe ingre-
dients, and that TCAM practices are holistic and without 
risk of harm [7, 8]. In some countries, such as China and 
South Korea, the use of TM is prominent due to its strong 
historical and cultural roots; in many other countries, use 
of TM is less prominent but very important culturally and 
socially nevertheless [9]. TCAM use is also widespread 
because of its availability and (relative) affordability and 
where people have limited access to conventional health-
care. In the United States (US), retrospective analysis data 
on costs and use of healthcare and health insurance cover-
age revealed that individuals without health insurance were 
50% more likely than people with health insurance to seek 
TCAM provider care [10]. In some populations, TM is the 
only source of healthcare; the ratio of traditional healers to 
the African population is 1:500, whereas the ratio of medical 
doctors to the population is 1:40,000 [11]. Dissatisfaction 
with conventional medicine is also a driver for TCAM use 
[7, 12], and up to two-thirds of TCAM users do not disclose 
TCAM use to 'conventional' health practitioners [13]. This 
raises concerns, as there is evidence that use of some TCAM 
products and therapies is associated with adverse reactions 
[14, 15], including when, for example, TCAM products or 
preparations are used concurrently with conventional medi-
cines [16, 17].

Nationally representative periodic surveys are useful in 
exploring trends in TCAM use and could provide estimates 
of exposures to TCAM products and therapies. The most 
recent and comprehensive systematic review on the preva-
lence of TCAM use across 15 countries, published in 2012, 
reported that the prevalence of use of any TCAM over the 
previous 12 months in the general population was up to 76% 
[18]. New nationally representative studies on the prevalence 
of TCAM use among the general population [19, 20], as well 
as among patients with a range of different medical condi-
tions [21, 22], and in various healthcare settings [23–25], 
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have now been published; it is, therefore, timely to examine 
new information on trends in TCAM use.

A long-standing problem [or challenge] with TCAM 
prevalence studies is differences in methods used interna-
tionally, which limits the comparability of findings across 
studies. Estimates of prevalence of use of TCAM vary 
depending on how TCAM is defined and how definitions 
are operationalised in different studies. For instance, it 
was found that the reported prevalence of TCAM use was 
inflated when studies included prayer as a TCAM approach 
in their operational definition [18].

Against this background, this systematic review aims 
to identify and examine recently published national stud-
ies globally on the prevalence of TCAM use in the general 
population and describe the research methods used in these 
studies to propose best practices for future studies exploring 
prevalence of use of TCAM. The specific review research 
questions are:

•	 What operational definitions, data collection tools, and 
methods were used in national studies on TCAM preva-
lence of use published during 2010–2019?

•	 What is the prevalence of TCAM use in the general popu-
lations reported in these studies?

2 � Methods

2.1 � Operational Definition

In this systematic review, the term TCAM was used and 
operationally defined as ‘encompass[es] all health systems, 
modalities, and practices not typically considered part 
of conventional western medicine that is used for health 
maintenance, disease prevention, and treatment’ [26]; this 
included:

•	 TCAM products/preparations

o	 Complementary medicines: Includes, but is not 
limited to, products or preparations described as 
natural health products, complementary/alternative 
medicines/remedies, dietary supplements, nutraceu-
ticals and/or TMs (products or preparations used in 
TM systems, such as traditional Chinese medicine, 
Ayurvedic medicine)

•	 TCAM practices/therapies

o	 Complementary therapies/practices: Includes, but is 
not limited to, mind-body therapies (e.g. hypnother-
apy, yoga), manipulative/body-based methods (e.g. 
osteopathy, chiropractic), and energy therapies (e.g. 
reiki, therapeutic touch)

o	 Traditional medicine practices, such as traditional 
Chinese medicine, Ayurvedic medicine, as well as 
other treatments, such as acupuncture and cupping.

2.2 � Search Strategy

The following databases were searched to retrieve poten-
tially relevant articles: MEDLINE, EMBASE, AMED, 
CINAHL and PsycINFO. The search terms employed were 
related to three concepts: 'traditional, complementary and 
alternative medicine', 'prevalence' and 'national' (see elec-
tronic supplementary material 1). In addition, government 
'surveillance' data (national surveys/census) and reports on 
TCAM use in the US, Canada, the United Kingdom (UK), 
Australia and New Zealand were also searched. Reference 
lists of included articles were checked for additional relevant 
studies. The search was limited to English language articles/
reports published from January 1, 2010 to October 7, 2019. 
All articles/reports were imported to a reference manager 
software (EndNote), where duplicates were removed and 
studification (grouping publications from the same study) 
was undertaken.

2.3 � Inclusion and Exclusion Criteria

Articles/reports were included if they reported the preva-
lence of TCAM use in a national study among the general 
population. Prevalence could be reported based on any 
defined period (e.g. current use, lifetime use, use in previ-
ous 12 months). Studies/reports describing the use of single 
TCAM products/therapies (rather than overall TCAM use) 
and/or conducted in sub-populations (e.g. specific clinical 
conditions, demographic groups) were excluded.

2.4 � Study Selection, Quality Assessment and Data 
Extraction

Articles were selected in two phases by two reviewers (ELL, 
NR) independently using EndNote reference manager; titles 
and abstracts were screened, then full texts for potentially 
relevant articles were retrieved and screened to identify stud-
ies meeting inclusion criteria. As one article may report find-
ings across several 'waves' of a survey/study, or one wave of 
a survey may be reported by several articles, this systematic 
review reports each wave of a national survey (rather than 
the individual article) as a unit of analysis. Data relevant to 
the review research questions were extracted from included 
studies using a data extraction form developed by the 
research team, and study quality was assessed by two authors 
(ELL, NR) independently. Study quality was assessed using 
a risk of bias tool developed by Hoy et al., 2012 [27] specifi-
cally for prevalence studies. The tool comprises ten items 
assessing internal and external validity biases (low/high 
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risk) and a summary item on the overall risk of bias (low/
medium/high risk). The ten individual items are assessed as 
having a high risk of bias if the information reported in the 
text was inadequate or unclear. At all stages, any discrepan-
cies were discussed and solved by consensus, or by referral 
to a third reviewer (JB). The Preferred Reporting Items for 
Systematic Review and Meta-Analyses (PRISMA) checklist 
was used to guide reporting of this review [28].

2.5 � Ethical Approval

Ethical approval was not sought, as this review involved 
completed studies only.

3 � Results

3.1 � Characteristics of Included Studies

In total, 40 articles/reports (Fig. 1) across 14 countries met 
the inclusion criteria, representing 21 national surveys and 
one cross-national survey (21 countries from the European 
Social Survey [ESS]). The ESS was considered as one wave/
study as only the overall (rather than individual country) 
prevalence of each TCAM practitioner consultation was 

reported. Collectively, 40 waves/studies were included for 
analysis in this systematic review (see electronic supple-
mentary material 2). Of the 21 national surveys and one 
cross-national survey, eight explored the prevalence of use 
of TCAM products and TCAM practitioners [19, 29–37], 
eight explored the use of TCAM products only [38–52], and 
four explored consultations with TCAM practitioners only 
[53–56]. The older waves of the Australian National Health 
Survey [57] and US National Health and Interview Survey 
(NHIS) [58–65] explored use of TCAM practitioners and 
TCAM products, but recent waves of these surveys assessed 
use of TCAM products only [66] and TCAM practitioners 
only [67], respectively.

3.2 � Operational Definitions

An operational definition was not reported in most studies 
(57.5%); where reported, definitions used were not identi-
cal across studies. Both the Taiwanese and South Korean 
surveys broadly adopted the US National Center for Com-
plementary and Alternative Medicine (NCCAM) (now the 
National Center for Complementary and Integrative Health 
[NCCIH]) description that (T)CAM is ‘a group of diverse 
medical and healthcare systems, practices, and products that 
are not generally considered part of conventional medicine’ 

Figure 1   PRISMA flow 
diagram of literature search 
and study selection process. 
PRISMA preferred reporting 
items for systematic review and 
meta-analyses

3138 records identified 
through database 
searching

9 additional records 
identified through 
other sources

2043 records after duplicates removed

2043 records screened for 
title & abstract

1978 records 
excluded

65 records assessed for full 
text & eligibility

34 articles/reports included 

31 records excluded, with 
reasons: 
Abstract only = 5 
Sub-population = 5 
Not nationally 
representative = 5 
No prevalence data = 2 
No access = 8 
Other = 6

40 articles/reports included 
in analysis

6 additional records from 
reference list screening
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[3]. When scrutinised, the Taiwanese survey adopted addi-
tional criteria to specifically exclude use of TCAM where 
delivered/practised by conventional medical doctors [35]. 
The South Korean survey included some TCAM therapies 
specific to the country, such as 'spa for health reasons', 'hand 
acupuncture' and 'taping therapy', that were outside the 
NCCAM description/classification system [40].

Operational definitions differed across surveys and 
between waves/studies within the same national survey. 
In the US NHIS 2002, 2007 and 2012 surveys, the TCAM 
approaches explored varied across different survey waves. 
Use of traditional healers and 'movement therapies' was 
included in the 2007 wave, but not for 2002. In total, the use 
of 119 non-vitamin, non-mineral dietary supplements was 
queried in NHIS 2012 versus 44 in NHIS 2007. The NHIS 
2002, but not 2007 and 2012, included herbal teas [58–65].

3.3 � Data Analysis and Reporting

Comparing data for the prevalence of use of TCAM prac-
titioners/therapies across studies is complex because the 
questions asked in each survey differed. For instance, some 
surveys asked participants if they have 'seen/talked to a 
chiropractor' [19, 29], while others explored whether par-
ticipants 'are receiving chiropractic manipulation' [61, 63, 
65]. For certain therapies, such as homeopathy and aroma-
therapy, some questions did not specify or further explore 
whether access was through practitioners or self-purchase of 
products without prior consultation with a health practitioner 
(Box 1) [34, 37].

Box 1: Examples of survey questions exploring use of homeopathy 
[34, 67]

How often have you used one of 
the following therapies in the 
last 12 months?

• Acupuncture
• Homeopathy
• Herbal medicine
• Shiatsu/foot reflexology
• Autogenic training, hypnosis
• Neural therapy
• Traditional Chinese medicine
• Bioresonance therapy
• Indian medicine/Ayurveda
• Osteopathy
• Other therapies, e.g. kinesiol-

ogy, Feldenkrais method etc.

DURING THE PAST 12 
MONTHS, did you see a 
practitioner for homeopathic 
treatment?

Except for the US National Health and Nutrition Exami-
nation Survey (NHANES) 1999–2012 [47–52], US NHIS 
2002–2012 [58–65] and several other studies [39, 40, 46, 
66], the prevalence of use of TCAM products was reported 
in terms of product categories (e.g. herbal medicines) only, 

rather than the actual/individual products at a genus (e.g. 
Hypericum), species (e.g. Hypericum perforatum L.), or 
common name level (e.g. St John's wort). In addition, the 
grouping of products, or product categories, was incon-
sistent across studies. For example, one study reported the 
prevalence of use of vitamins/minerals and 'herbal remedies' 
separately [43], whereas the Australian National Health Sur-
vey 2007–2008 reported the prevalence of use of vitamins, 
minerals and 'herbs' collectively [57]. Regarding multi-
ingredient products (e.g. multivitamins, vitamin C + echi-
nacea), it is unclear how products were coded, categorised 
and analysed in the studies. Thus, the reported prevalence 
for categories (e.g. 'herbal medicines') may vary depending 
on the coding criteria adopted by different studies. In the US 
NHANES, ‘multivitamins, multiminerals’ (MVMM) were 
defined as products 'containing at least three vitamins with 
or without minerals' [47–52]; one article defined MVMM 
as products containing ten or more vitamins/minerals and, 
consequently, reported a lower prevalence of use [47].

3.4 � Prevalence Time Frames

Various prevalence time frames were operationalised: 14 
surveys used ‘previous 12 months’ [19, 29, 33–37, 40, 
44–46, 53–55, 57–65, 67], four used ‘previous 30 days/
month/4 weeks’ [30–32, 39, 47–52, 58–65] and three used 
‘lifetime’ [36, 43, 56]. The remaining surveys used other 
prevalence time frames (‘previous 2 weeks’ [66], ‘previous 
24 hours’ [38], ‘at least 2 weeks on a continuous basis in the 
past year’ [41] and ‘for more than 2 weeks in the past year or 
more than once in the past month’ [42]). Two surveys used 
more than one prevalence time frame. The Health Survey for 
England [36] used both ‘lifetime’ and ‘previous 12 months’, 
and the US NHIS in 2007 [58–64] and 2012 [61, 63, 65] 
used ‘previous 12 months’ and ‘previous 30 days’. The Aus-
tralian National Health Survey used ‘previous 12 months’ 
to assess the use of TCAM practitioners and products in 
2007–2008 [57], and used ‘previous 2 weeks’ to assess the 
use of TCAM products only in 2014–2015 [66].

3.5 � Data Collection Tools

In all included studies, a structured questionnaire was used 
to collect data on an individual's TCAM use. For 22 studies, 
the questionnaire used was published [32, 34, 36, 37, 43, 
47–54, 56, 58–67]. Of the remaining studies, 14 described 
the questionnaire used [19, 29–31, 33, 35, 38–41, 44, 45, 55, 
57]. Question types (e.g. open/closed questions), phrasing 
and extent of detail surrounding TCAM use varied across 
studies.

Survey questions on TCAM products use took several 
forms. Most studies required participants to state the names 
(not further defined) or 'brands' of the individual product(s) 
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used [19, 29, 38, 39, 41, 47–52, 66]. The South Korean 
National Health and Nutrition Examination Survey limited 
participants to specify up to a maximum of four products 
[41]. An Australian cross-sectional survey [19, 29] adapted 
the International Complementary and Alternative Medicine 
Questionnaire (I-CAM-Q), a tool that allowed respondents 
to list up to three products in pre-specified product cat-
egories (‘Herbs/Herbal Medicine’, ‘Vitamins/Minerals’, 
‘Homeopathic remedies’ and ‘Other Supplements’ [68]). It 
is unclear whether the Australian study implemented these 
limits, as the adapted questionnaire used in the study was 
not published [19, 29].

The Australian National Nutrition and Physical Activity 
Survey asked participants to state the Australian Register 
of Therapeutic Goods (ARTG) identification number found 
on 'supplement' containers, which was then matched to the 
ARTG list of over 10,000 'dietary supplements'/complemen-
tary medicines that can lawfully be supplied in Australia 
[38]. Several studies instructed participants to select from 
a list of product categories (e.g. herbal remedies, vitamins/
minerals) [43] or individual products (e.g. valerian, Ginkgo 
biloba, vitamin C) [46, 58–65] with/without an ‘other’ 
option provided for reporting products used but not captured 
by the list. Some studies utilised showcards (lists/examples 
of individual products) to aid participant understanding 
and response [40, 58–65]. One survey asked participants 
if they used 'traditional herbs and/or vitamins/supplements' 
as part of a broader question on their use of medicines in 
self-treatment; data on specific products used were not col-
lected [32]. Other information was collected regarding par-
ticipants' use of TCAM products, including use frequency 
[39, 43–52], dose per 'serving' [41], duration of use [47–52], 
manufacturer name [39, 47–52], estimated cost [19, 29, 44, 
45, 58–65], whether a practitioner was consulted or use was 
self-selected [19, 29, 58–65], source of product (e.g. phar-
macy) [43] and health reasons for use [43–45, 58–65].

Similarly, questions capturing TCAM practitioners/thera-
pies accessed also varied. Most studies allowed participants 
to select from a list of practitioners and/or therapies, with 
an 'other' option to collect data on practitioners/therapies 
not listed [19, 29–31, 34, 36, 53, 54]; two studies did not 
provide this option [32, 37]. Two studies used showcards 
listing types of TCAM therapies [36, 37]. Several studies 
asked participants about their consultations with each prac-
titioner type and/or use of therapies individually (instead of 
selecting from a list) [33, 58–65, 67]. Two studies used open 
questions, asking participants to state types of practition-
ers consulted [56] and therapies used, without mentioning 
any specific TCAM practitioners/therapies [35]. One survey 
asked participants about visits to traditional practitioners as 
part of a broader question on healthcare utilisation [32]. 
Other information collected regarding TCAM practition-
ers/therapies used included frequency of consultations with 

practitioners [53, 54, 58–65], reasons for use [30, 31, 33, 
35, 56, 58–65], cost [32, 33, 58–65] and, for therapies used, 
whether a practitioner was consulted [36] and whether the 
therapy was self- or practitioner-administered [33].

3.6 � Data Collection Methods and Survey Modes

In a majority of included studies, surveys were interviewer-
administered [30–33, 35–42, 44, 45, 47–54, 57–67]. Eight 
studies utilised a self-administered survey [19, 29, 34, 43, 
46, 55, 56], and of these, five used a paper-based survey [34, 
55, 56], two studies were administered online [19, 29, 46] 
and one study did not report the survey mode [43]. For the 
two online-based surveys, market research companies were 
employed to recruit a convenience sample of participants 
from the companies' respective member databases [19, 29, 
46].

3.7 � Study Quality

Although most studies (77.5%) were assessed as being at 
moderate or low risk of bias, none met all ten criteria for low 
risk of bias (Figs. 2, 3). A majority of studies was rated high 
risk for the likelihood of non-response bias (62.5%), accept-
able case definition used (57.5%) and instrument reliability 
and validity (55%).

3.8 � Prevalence of TCAM Use

For national surveys with multiple waves/studies, the 
reported prevalence of TCAM use remained stable (the 
largest difference being 12%) over time in each respective 
country (Fig. 4). Prevalence of overall TCAM (products and 
practitioners) use over the previous 12 months ranged from 
24% in the Swiss Health Survey 2012 [34] to 71.3% in a 
South Korean study in 2011 [33] (Table 1).

4 � Discussion

This systematic review examined national studies published 
during 2010–2019 exploring the prevalence of TCAM use 
in the general population. The wide range of prevalence 
(24–71.3%) reported across countries is unsurprising; 
studies used different TCAM definitions, prevalence time 
frames, data collection tools and approaches to analysis. 
Hence, a pooled prevalence was not calculated, and direct 
comparisons of prevalence data across studies, over time and 
across locations, are not feasible. Nevertheless, the preva-
lence of any TCAM use is substantial (at least one-fifth of 
the general population) and is consistent over time. A lack of 
comprehensive data collection (e.g. context of TCAM use: 
access through practitioner or self-treatment) and inadequate 
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reporting (e.g. operational definition, product categorisation/
coding) further challenge accurate interpretation of study 
results. Compared with an earlier systematic review, trends 
were similar, with a reported prevalence of any TCAM use 
over 12 months ranging from 9.8 to 76% [18]. Seven of the 
40 included studies in the present review were reported in a 
previous systematic review (conducted in 2011) [18], mainly 
arising as the present review also included studies published 
in 2010. Hence, this systematic review analysed an addi-
tional 33 prevalence studies, 20 of which were conducted 
from 2010 onwards. There were other fundamental differ-
ences between the previous [18] and the present systematic 
reviews. These include differences in the methods used. 
For example, our search strategy included the term ‘inte-
grative medicine’ (not included in the previous systematic 
review’s search strategy), and the previous systematic review 
included sub-national studies, whereas the present system-
atic review focused on national studies only.

Standard definitions for individual terms (TCAM, CAM, 
TM and IM) and classification of practices/therapies and 
products may not be universally applied in studies or even 
relevant. Boundaries between TCAM products/preparations/
practices and conventional medicines/practices evolve, are 
not always explicit and differ across countries/regions. In 
China, traditional Chinese medicine is central to the national 
healthcare system and is practised alongside ‘Western’ medi-
cine at all healthcare service levels in the country [69]. In 
any country/region, over time, new products/practices are 
introduced, and what constitutes 'conventional' and 'com-
plementary' medicine may change [26]. For example, in the 
USA, osteopathic medicine is recognised as a branch of the 
medical profession [70]. Ambiguities also arise where TM 
preparations/products (i.e. traditionally processed herbal 
extracts/decoctions) are used to treat ‘Western’ medicine 
diagnoses, such as hypertension and type 2 diabetes mel-
litus [71, 72], and at the 'food–medicine interface/border', 
where products such as herbal teas (e.g. green/black tea) 

and 'superfoods' (e.g. chia seeds, hemp seed) are marketed 
for and consumed in anticipation of health benefits [73, 74]. 
It is at researchers’ discretion whether such products are 
included/excluded in TCAM prevalence studies, and par-
ticipants are relied upon to consider, recall and declare use 
of such products in relation to questions regarding TCAMs.

Conventional medicines and medical devices and statu-
torily regulated conventional medicine practitioners (e.g. 
doctors, pharmacists, nurses) typically are subject to com-
prehensive, robust regulations. Regulations can also apply 
to elements of TCAM, although regulatory frameworks for 
TCAM products and practitioners vary across countries. 
For products meeting regulatory definitions for TCAMs in 
specific countries, regulations may range from ‘light-touch’ 
to comprehensive pre-market evaluation of product quality, 
safety and efficacy (as for 'conventional' medicines) [75–77]. 
Similarly, regulation of TCAM practitioners is not present 
in every country or, if present, does not necessarily apply 
to all types of TCAM practitioners [2]. Even where specific 
types of TCAM practitioners are statutorily regulated, the 
extent of regulation (such as requirements regarding edu-
cation and training, licensing and registration, and prac-
tice of TCAM) differs [78]. While a product/practitioner’s 
regulatory status should not be regarded as a benchmark to 
determine whether a product/practice is ‘complementary’ 
or ‘conventional’, being 'regulated' may elicit or strengthen 
the perception—at least among some stakeholders—of a 
genuine shift towards the TCAM product/practice becom-
ing ‘conventionalised’. This has several implications, includ-
ing product/practice acceptance by practitioners (whether 
from a conventional or TCAM background) and consum-
ers; in some countries, regulation may be a pre-requisite for 
(but does not necessarily lead to) the product/practice being 
funded as part of a nation’s healthcare system. Certainly, for 
conventional health practitioners, once a TCAM product is 
regulated, even if through a ‘light-touch’ framework (typi-
cally based on products meeting accepted quality standards, 

Figure 2   Overview of risk of bias assessment of included studies
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containing only 'low-risk' ingredients and having evidence 
of effectiveness based on documented traditional use), this 
may provide some legitimacy and some assurance of product 
quality, safety and effectiveness [79].

In terms of TCAM practices/therapies, the concept of IM/
health—not to be confused with 'integrated care'—is gain-
ing traction [80], with some conventional practitioners rec-
ommending [81, 82] and administering [83] certain TCAM 
practices/therapies to their patients. Whether this should be 
considered ‘conventional’ or 'complementary medicine' can 
be debated; perhaps the more important consideration is the 
basis (e.g. evidence-based medicine) for conventional prac-
titioners to employ these practices/therapies in their practice. 
This review found that standard definitions and TCAM clas-
sification systems do not fit the healthcare system and regu-
latory context for TCAM products and TCAM practition-
ers in different countries. Understandably, studies typically 
modify standard definitions and classification systems to suit 
their respective study contexts [35, 40]. These operational 
definitions for individual studies are essential and must be 
reported to facilitate interpretation and cross-study com-
parisons of results. Operational definitions should cover the 
context of TCAM use (e.g. self-selected products/therapies 
only), practices/therapies and/or products included and any 
specific exclusions (e.g. use of prayer, TCAM provided by 
conventional practitioners).

Participants' responses to questions on TCAM use 
depend on the type (open/closed) and the precise wording 
of questions asked. For example, questions asking whether 
a respondent had (1) ever used e.g. homeopathy, (2) seen 
a practitioner for e.g. homeopathy or (3) consulted e.g. a 
homeopath would capture different responses. The first 
question would capture use regardless of access type (self-
selected/through a practitioner). The second question would 
only capture use when accessed through any practitioner; the 
third question specifies the particular type of practitioner. 
Also, these two questions imply a consultation with a prac-
titioner but not the actual use of the TCAM product/therapy 
(e.g. homeopathic remedies).

Survey questions on TCAM products collect data at dif-
ferent levels of specificity; data are typically collected at 
the category (e.g. herbal products), active ingredient(s) 
(e.g. valerian) or proprietary/brand name (e.g. 'Nature 
Well’s Sleep Support' [fictitious product name]) level. 
Accuracy of data collected is dependent on respondents’ 
understanding and interpretation of these terms (‘category’, 
‘active ingredient(s)’, ‘proprietary/brand name’) and abil-
ity to extract information (including identifying active 

Figure  3   Details for risk of bias assessment for included studies. 
NHANES National Health and Nutrition Examination Survey, NHIS 
National Health and Interview Survey, SLAN Survey of Lifestyle, 
Attitudes and Nutrition

▸
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ingredient[s]) from product labels. This process is further 
complicated for multi-ingredient products containing ingre-
dients from different categories (e.g. turmeric [herbal ingre-
dient] + glucosamine [non-herbal ingredient]) and/or unla-
belled products, some of which may be supplied in crude 
form (e.g. dried plant materials). Relying on participants to 
categorise the products may lead to under- or over-reporting 
of use. Another factor to consider is the survey method. At 
any data collection level, if participants are tasked to pro-
vide information in a self-administered survey, there is a 
risk of errors and biases. Participants may categorise and 
consequently select the wrong category of product taken. 
The more specific level data would require participants to 
accurately recognise and transfer information, such as prod-
uct (proprietary/brand) name and active ingredient(s) on the 
product label, into their survey response. An interviewer-
administered survey may mitigate this, but this approach is 
resource intensive. In self-completed surveys, there may be 
response biases where participants use multiple products; 
participants might preferentially report use of single-ingredi-
ent products, products with clearer labelling and/or products 
they use most frequently or have used recently.

Collecting data at the proprietary/brand name or active 
ingredient(s) level instead of category level could be a bet-
ter approach as researchers can then code/categorise the 

(ingredients of the) products in a standardised manner, 
thus increasing the accuracy and reliability of study results. 
For best practice, the coding criteria and processes, and 
the types of products included in each category, should be 
published to allow comparisons across studies. However, 
while there are internationally standardised coding frames 
for conventional medicines (such as WHODrug Global, 
an international reference for medicinal product informa-
tion, maintained by the Uppsala Monitoring Centre) [84], 
at present, there is no comprehensive, standardised coding 
system for all herbal and non-herbal (e.g. ingredients from 
animal, mineral and bacterial sources) TCAMs. A herbal 
Anatomical Therapeutic Chemical (H-ATC) Classification 
System is available and is an integrated part of WHODrug 
Global [84], but the H-ATC system has some limitations, 
including that it does not cover all herbal medicines. Devel-
opment and use of a comprehensive international classifica-
tion and coding framework and dictionary that provides a 
hierarchical structure for all TCAM products from category 
level to species (where relevant), animal/plant part(s) used 
(where relevant), active ingredient(s), type of extract, and 
linked to names of proprietary products (where relevant) is 
required. Universally coding TCAM exposures in this way 
would allow trends analysis and comparison across studies. 
Traditional Chinese medicine diagnoses components such 

Figure 4   Trends in prevalence of TCAM use by country for countries 
with at least two data collection waves from a nationally representa-
tive study. For data collected over several years (e.g. 2007–2009), the 
prevalence data are plotted at the end of the data collection period 
(e.g. 2009). Solid and perforated lines between consecutive points 

are for illustrative purposes only and are not intended to represent lin-
earity. NHANES National Health and Nutrition Examination Survey, 
NHIS National Health and Interview Survey, SLAN Survey of Life-
style, Attitudes and Nutrition, TCAM traditional, complementary and 
alternative medicine
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as ‘Qi-deficiency’ and ‘damp heat’ are now incorporated as 
a Supplementary Chapter in the latest International Statisti-
cal Classification of Diseases and Related Health Problems 
(ICD-11) [85]. Although the ICD-11 is a system of codes 
for medical diagnoses rather than treatments/products, this 
signifies a move towards a global standard coding system 
for some East Asian systems of TM, which could provide an 
essential tool for robust pharmacoepidemiological research.

Ideally, TCAM product exposure data would be collected 
at specific levels (e.g. tightly defined active ingredient[s] and 
proprietary product name), particularly where it is essential 
to accurately record participants’ exposures to specific sub-
stances/ingredients. However, collecting data at this level 
must be weighed against the need for researchers to catego-
rise the products, which will increase the time and cost of 
the study. In the future, it may be possible to trace individual 
batches of TCAM products, for example, herbal ingredients 
from the grower through all elements of the supply chain to 
the specific batch of finished, marketed product using block-
chain technology [86, 87]. Some progress in this area has 
been made, but multiple challenges remain, particularly with 
respect to multi-ingredient products (where it is complex to 
track each ingredient’s supply chain), high implementation 
costs and concerns related to privacy and intellectual prop-
erty protection [86]. While recording exposures to this level 
of detail may appear superfluous with respect to prevalence 
of use, from a pharmacovigilance perspective, for TCAMs, 
such as herbal medicines, there are instances where trace-
ability of product ingredients to their source could be desir-
able, even essential, due to the variability in the chemical 
profiles of herbal raw materials and finished products. A 
specific batch of raw material could be processed in different 
ways, sold through different importers and distributers and 
ultimately be included in multiple different products in dif-
ferent countries. If the original batch of material had varia-
tions in its chemical profile, including contaminants, it could 
be important to be able to trace exposures to material from 
that batch. This is illustrated in part by an example from the 
UK where specific batches of a registered herbal medicinal 
product containing St John's wort (Hypericum perforatum 
L.) were recalled due to presence of a toxic pyrrolizidine 
alkaloid (which does not occur naturally in this plant) at 
concentrations above acceptable limits [88].

In countries where TCAM product registration is 
required, collecting product registration numbers (such as 
the ARTG identifier number [89] or the Traditional Herbal 
Registration Number [UK]) [90] would reduce the need for 
participants to interpret and transfer information on product 
labels. This, however, does not apply to all TCAM products/
preparations (including TMs) as many do not require regis-
tration. Collecting barcodes (including QR codes) is another 
option, as product information can then be traced to a certain 
extent. However, this would only apply to manufactured/

finished products, where barcodes are mainly used for inven-
tory management, and do not apply to traditional prepara-
tions. The information available from barcodes is also 
limited; the product ingredient list may not be available or 
sufficiently detailed/described. This is particularly an issue 
for herbal substances, which may be described only with 
common names (e.g. echinacea) without reference to the 
specific plant species and part(s) used. Botanical nomen-
clature is complex, lacks uniformity and, if used incorrectly, 
may lead to situations resulting in adverse health outcomes 
[91, 92]. One potential solution is to collect photographs 
of TCAM products/preparations that participants consume. 
Increasingly, online surveys are being utilised instead of 
paper-based surveys, and this provides an opportunity for 
more accurate data collection for TCAM use. Participants 
can provide photographs of product labels or capture infor-
mation on ingredients in TMs, and researchers would then 
categorise the products accordingly as far as possible. The 
quality of information would be somewhat assured as partic-
ipants are not relied upon to recognise and provide specific 
product information.

Internationally, substantial resource is expended in under-
taking national surveys to determine and analyse trends in 
the prevalence of use of TCAM. As discussed, the preva-
lence of TCAM use is substantial, which raises questions 
about how this healthcare is funded. Funding models for 
TCAM need to be considered on a country-by-country and 
therapy-by-therapy basis. While some TCAM use is pro-
vided or funded through health systems in certain countries, 
such as China and South Korea [2], for many other therapies, 
evidence indicates that at least a substantial proportion of 
TCAM access is paid for out of pocket by consumers [93, 
94]. In 2007, adults in the US spent $33.9 billion out of 
pocket on TCAM products and practices, and this accounted 
for 11% of all out-of-pocket healthcare expenditures in the 
country [94]. Such spending may indicate that consumers at 
least perceive they have unmet healthcare needs and see the 
value of TCAM in managing their health.

This review summarises the evidence of consistent and 
substantial use of TCAM at a population level. Further-
more, the review also identifies methodological limitations 
in data collection that are likely to under- rather than over-
estimate prevalence of use. In addition to the high preva-
lence of TCAM use, many studies have reported a high 
prevalence of concurrent use of TCAM and conventional 
medicine(s) [95, 96]. These findings, taken together, have 
important implications for all health practitioners involved 
in providing patient care; the concurrent use of conventional 
medicine and TCAM raises safety concerns due to reports 
of important adverse reactions resulting from interactions 
between conventional and herbal medicines [97, 98]. Patient 
care risks also arise from the observation that TCAM is fre-
quently self-prescribed by consumers [99], is used outside 
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the conventional healthcare system and its use is often not 
disclosed to conventional health practitioners [13]. While 
mechanical injury and infection complications following the 
use of certain TCAM practices (e.g. acupuncture) have been 
observed and organ toxicity from the use of specific TCAM 
products has been seen [100–102], if the consumer does not 
disclose TCAM use, then there is a risk of misdiagnosis and/
or inappropriate treatment. In essence then, achieving qual-
ity use of conventional medicine(s) (and TCAM approaches) 
and patient-centred care requires patients’ use of all health-
care approaches (including TCAM) to be considered and 
recorded. To optimise use of medicines and other healthcare 
approaches, healthcare practitioners and patients could be 
best served by having access to a comprehensive medica-
tion/treatment history of all medicines and other healthcare 
products and practices used by their patients and recorded in 
electronic medical records. An important additional benefit 
would be for the potential to use such real-world data in 
pharmacoepidemiological studies exploring the benefits and 
harms of TCAM approaches.

Prevalence data are affected by many factors, includ-
ing differences in study design and methods, data collec-
tion tools and operational definitions used; these variations 
between studies are inevitable, partly due to geographical 
and cultural influences and the availability and position of 
TCAM in a country’s/region’s healthcare system. Studies 
need to be homogenous to allow appropriate cross-study 
comparisons and for pooled and trend analyses to be con-
ducted. However, many of the current studies reported 
prevalence of TCAM use at a categorical level (e.g. 'herbal 
medicine', rather than a proprietary/brand or active ingre-
dient level [e.g. ginkgo leaf extract]) and lack published 
descriptions (e.g., definition of and inclusion/exclusion of 
products in each category) to assess homogeneity adequately 
across studies. Evidently, there is a need for comprehen-
sive, detailed data on TCAM exposures to be collected and 
reported in TCAM prevalence studies. Hence, in addition to 
reporting based on guidelines, such as the STROBE state-
ment [103], the following best practices are recommended:

•	 Operational definitions are essential, should be set a 
priori and reported for individual studies; the definition 
should describe the context of TCAM use (e.g. self-
selected or prescribed products/therapies), practices/
therapies and/or products included, and any specific 
exclusions (e.g., use of prayer, exercise, TCAM provided 
by conventional health practitioners).

•	 The data collection tool (e.g., questionnaire) used in indi-
vidual studies, including descriptions of any changes to 
the tool across waves of the same survey, should be pub-
lished.

•	 The data coding criteria and process and the types of 
products/therapies/practices included in each TCAM cat-

egory should be reported. This includes describing how 
multi-ingredient products containing ingredients across 
different categories and unlabelled products are coded 
and analysed.

This systematic review identified and examined recently 
published national studies on the prevalence of TCAM use 
in the general population. To our knowledge, this is the first 
study that systematically reviewed the data collection tools 
and methods used in national prevalence surveys in the 
TCAM area. The validity of this review is also enhanced 
by using two independent reviewers for study screening 
and selection, data extraction and risk of bias assessment. 
Although a comprehensive search strategy was developed 
and used, some studies may have been missed, given the 
lack of uniformity in TCAM terminologies used in this 
area. Heterogeneity in research design and the methods 
of included studies limited the ability to analyse further 
and draw broader conclusions regarding the prevalence of 
TCAM use from this review.

5 � Conclusion

The prevalence of use of TCAM, as determined by national 
studies, is substantial, and evidence indicates this is sus-
tained over time. The studies reviewed here probably under-
estimate TCAM use due to methodological limitations, 
particularly those relating to the nuanced differences in 
questions relating to prevalence of use and differing lev-
els of specificity in relation to exposures to specific TCAM 
products/practices/therapies. For best practice, studies need 
to provide an operational definition outlining the context 
of TCAM use and the range of practices/therapies and/or 
products included in the study, and state any specific exclu-
sions. Survey questions should be published, and the cod-
ing criteria and processes should be described in detail to 
allow the reproducibility of study findings and cross-study 
comparisons.
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