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Background: The pragmatism levels of randomized controlled trials (RCTs) mean how similar the interventions
delivered in the trial setting match those in the setting where the results will be applied. We aimed to investigate
the association between the consistency of pragmatism among the characteristics of RCT design and its effect size
of results in Chinese herbal medicine (CHM) for irritable bowel syndrome (IBS).

Methods: Eight English and Chinese language databases were searched for RCTs on CHM for IBS. Six reviewers
independently assessed the pragmatism of trials using the pragmatic-explanatory continuum indicator summary
2 (PRECIS-2) tool. The consistency of pragmatism levels among the characteristics of RCT design was calculated
using the coefficient of variation. Linear regression models were adopted to explore influence factors of the
pragmatism of RCTs.

Results: 78 RCTs were included. The level of consistency in the pragmatism for RCT’s design was significantly cor-
related with the effect size of the results (binary outcome, r = -0.413; P = 0.005; continuous outcome, r = -0.779,
P < 0.001). PRECIS-2 score was higher in trials with individualized interventions than fixed interventions (3.29
[0.32] vs 2.90 [0.32]; Cohen’s d relative effect size, 0.52; P < 0.001) and in standard or usual-treatment-controlled
trials than placebo-controlled (3.05 [0.37] vs 2.83 [0.28]; Cohen’s d relative effect size, 0.32; P = 0.048).
Conclusion: The consistency of pragmatism level across the 9 domains of the PRECIS-2 tool in CHM IBS RCTs
was positively correlated with the effect size of the results.

1. Introduction conducted and the intervention delivered in the setting in which its re-

sults are applied, which plays a crucial role in clinical decision-making.*

Randomized controlled trials (RCTs) are considered the gold stan-
dard for evaluating intervention effects due to their rigorous de-
signs, which balance known and unknown confounding factors.! Since
Schwartz and Lellouch first elaborated the concept of explanatory and
pragmatic design in RCTs in 1967,%-° there described two purposes for
RCTs. A pragmatic RCT is conducted in real-world settings and involves
usual care, aiming to inform decisions about whether to implement an
intervention. An explanatory RCT is carried out in a controlled, ideal-
ized environment to maximize the chances of demonstrating the inter-
vention’s beneficial effects. The pragmatism level of an RCT means how
similar the intervention delivered in the setting in which the trial was

To help trialists comprehend the level of pragmatism of RCTs and
make design decisions that serve the intended purpose of the trial in an
even better fashion, the Pragmatic Explanatory Continuum Index Sum-
mary (PRECIS) tool was developed in 2008° and formed the updated
PRECIS-2 version in 2015.°

Several studies’® have used the PRECIS-2 tool to assess the pragma-
tism level of trials, illustrating how current trials can help researchers
gain confidence in applying the studied interventions in the real-world.
In RCTs that evaluated the effects of Chinese herbal medicine (CHM) in-
terventions, unique challenges arise when assessing pragmatism. These
trials often use subjective traditional Chinese medicine (TCM) syndrome

* Corresponding author at: Centre for Evidence-Based Chinese Medicine, Beijing University of Chinese Medicine, No. 11, Bei San Huan Dong Road, Chaoyang

District, Beijing 100029, China.
E-mail address: feiyt@bucm.edu.cn (Y. Fei).

https://doi.org/10.1016/].imr.2024.101053

Received 19 May 2024; Received in revised form 29 May 2024; Accepted 30 May 2024

Available online 31 May 2024

2213-4220/© 2024 Korea Institute of Oriental Medicine. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.imr.2024.101053
http://www.ScienceDirect.com/science/journal/22134220
http://www.elsevier.com/locate/imr
http://crossmark.crossref.org/dialog/?doi=10.1016/j.imr.2024.101053&domain=pdf
https://orcid.org/0000-0002-1832-6039
https://orcid.org/0000-0001-7021-669X
https://orcid.org/0009-0008-1650-7363
https://orcid.org/0000-0003-3800-3883
https://orcid.org/0009-0008-9743-2673
https://orcid.org/0009-0004-3859-5561
https://orcid.org/0000-0001-7132-545X
https://orcid.org/0009-0008-4567-5040
https://orcid.org/0009-0009-8697-9398
https://orcid.org/0000-0002-0320-061X
https://orcid.org/0000-0003-3051-0581
mailto:feiyt@bucm.edu.cn
https://doi.org/10.1016/j.imr.2024.101053
http://creativecommons.org/licenses/by-nc-nd/4.0/

M. Luo, Y. Wang, J. Huang et al.

diagnostic criteria as part of their eligibility criteria'® and employ com-
plex interventions that combine standardized principal CHM formula-
tions with personalized modifications based on symptoms within the
framework of TCM theory.!!"'® The unique characteristics of CHM may
complicate the design decisions of such RCTs and make significant het-
erogeneity in the pragmatism levels across the different domains of the
PRECIS-2 tool. However, there is a paucity of data on how the consis-
tency of pragmatism levels across the 9 domains of the PRECIS-2 tool
has influenced the effect size of results in RCTs.

Irritable bowel syndrome (IBS) is one of the most common chronic di-
gestive disorders, which is characterized by abdominal pain and discom-
fort, defecation as well as change in stool consistency and frequency.'*
TCM has been used to treat symptoms associated with IBS for thou-
sands of years.!® Plenty of previous RCTs, including explanatory and
pragmatic RCTs, have evaluated the effect and safety of CHM formulae
in the treatment of IBS.!!12,16,17 This research included RCTs compar-
ing CHM treatments for IBS as an example, aiming to investigate the
relevance of consistency among RCT design characteristics to the effect
size of the results. It also examined potential associations between spe-
cific study characteristics and the level of pragmatism of the RCTs to
demonstrate the importance of consistent design decisions for a more
accurate and scientific evaluation of CHM trial outcomes.

2. Methods
2.1. Literature search

To identify potentially eligible studies, we conducted a comprehen-
sive search across Medline (Ovid), Embase, Cochrane Library, Web of
Science, China National Knowledge Infrastructure (CNKI), SinoMed,
Chinese Scientific Journal Database, and Wan-Fang databases from their
inception until January 31, 2023. Our search strategy utilized a combi-

non

nation of keywords related to "Chinese medicine", "irritable bowel syn-
drome", "randomization", and "clinical trials". We imposed no language
restrictions and also examined the reference lists of relevant studies for
additional reports. The full search strategy can be found in Supplement

1.

2.2. Study selection

2.2.1. Types of trials
We included controlled trials that explicitly utilized random alloca-
tion to treatment.

2.2.2. Types of participants

Trials were conducted among adult patients with IBS encom-
passing various subtypes such as diarrhea-predominant, constipation-
predominant, mixed, or other types.

2.2.3. Types of interventions

The treatment included single herbs, Chinese proprietary herbal
medicines, and Chinese herbal formulas. There were no restrictions on
the formulation of herbal compounds or the incorporation of integrative
medicine. Studies involving non-oral administration modes for herbal
medicines were excluded.

2.2.4. Comparison group
The control group included placebo, treatment as usual, no treat-
ment, or positive interventions.

2.2.5. Outcomes

The primary outcomes included the effective rate and response rate
of the IBS Symptom Severity Scale (IBS-SSS),'® the total score on the
IBS-SSS scale,'® the adequate relief (IBS-AR),'® the response rate of ab-
dominal pain measured on the visual analogue scale (VAS scale), the ab-
dominal pain score on the VAS scale,?° the response rate on the Bristol
Stool Scale,?! and the score on the IBS Quality of Life questionnaire.'®
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2.3. Data collection process

Four researchers (Li YL, Wang YQ, Huang JH, and Liu ZH) used the
Excel software to extract data from the final included RCTs in a stan-
dardized format. The extracted data included the study title, publica-
tion year, sample size, funding status, pathological type of IBS, inclusion
and exclusion criteria, recruitment details, trial settings (single center
or multiple centers), organizational details, intervention flexibility level
(whether the interventions were tailored to individual patient condi-
tions), types of interventions compared (placebo, standard treatment,
treatment as usual, or no treatment), adherence enhancement strategies,
follow-up duration, primary outcome, and whether an intention-to-treat
analysis was conducted (yes, or no). The Cochrane Collaboration’s risk
of bias tool 2.0 (RoB 2.0) was employed to assess the risk of bias for
each included RCT.??

2.4. PRECIS-2 tool

The level of pragmatism for each included trial was assessed using
the PRECIS-2 tool, which included nine domains of trial design (eligi-
bility criteria, recruitment, setting, organization, the flexibility of inter-
vention delivery, the flexibility of adherence to the intervention, follow-
up, primary outcome, and primary analysis),?* with a scale of 1-5 to
each domain (1 = maximal explanatory, 3 = equally pragmatic and
explanatory, 5 = maximal pragmatic).® The assessment was first con-
ducted independently by six raters with diverse backgrounds in TCM
and clinical epidemiology, and the results were transmitted from each
rater to Luo MJ, who then performed the statistical analysis. A con-
sensus meeting was held among all raters to discuss discrepancies until
an agreement was achieved. An RCT-specific summary PRECIS-2 score
was calculated by averaging the scores over the nine domains, referred
to as the mean PRECIS-2 score. The coefficient of variation (CV),2* a
statistical metric used to gauge the relative dispersion of data points
around the mean in a data series, was used to evaluate the consis-
tency of the pragmatism levels across the scoring results of the nine
domains of the PRECIS-2 tool. A lower CV value indicates a higher con-
sistency level of pragmatism among the characteristics of the RCT. In-
traclass correlations were employed to evaluate the level of agreement
among raters (inter-rater reliability) both before and after the consensus
conference.?®

2.5. Statistical analysis

Categorical variables were summarized using frequency and percent-
ages, while continuous variables were summarized using mean and stan-
dard deviation (SD). The relative risk (RR) was calculated to quantify
the effect size for binary outcomes, whereas Cohen’s d was calculated for
continuous outcomes.?® Interpretation of changes or differences of con-
tinuous outcomes between groups was categorized as small, medium,
or large based on Cohen’s d values of 0.2 to 0.49, 0.5 to 0.79, and 0.8
or more, respectively. The changes or differences of binary outcomes
between groups were interpreted as small, medium, or large based on
RR values of 1.0 to 1.4, 1.5 to 2.9, and 3.0 to 9.9, respectively.® The
Cohen’s d was also used to quantify the mean difference between RCTs
with different characteristics in relation to the level of pragmatism. Lin-
ear regression models were conducted to assess the associations between
various trial characteristics and the level of pragmatism. Pearson corre-
lation tested the trend between the RR or Cohen’s d values and the CV
for included trials. Statistical significance was considered at a two-sided
P < 0.05. Data analysis was conducted using STATA version 15.0 soft-
ware. A sensitivity analysis that explored the association between study
characteristics and level of pragmatism was conducted based on a mean
score of pragmatism level calculated by excluding domains that lacked
of information (recruitment, organization, and the flexibility of adher-
ence to the intervention).
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Cochrane Library (n = 687); Embase (n = 4783)
Medline (Ovid) (n = 1703) ; CNKI (n = 3930)

Web of Science (n = 1793); VIP (n = 1724)
Wan-fang (n = 5362) ; SinoMed (n = 4136)

Identification

Records screened (n = 24118)

Duplicates removed (n = 7955)

Screening

A 4

Articles after duplicates removed (n = 16163)

Records excluded based on titles
and abstracts (n = 13216)

Eligibility

Full-text articles assessed for eligibility (n = 2947)

Full-text articles excluded (n = 2918)
-Ambiguous Randomization (n = 2411)
-Ineligible outcomes (n = 429)

Included

Studies included (n = 78)

Fig. 1. Flow diagram of the literature screening process.

3. Results

Out of a total of 24,118 citations initially identified as potentially rel-
evant, 78 RCTs were deemed eligible for inclusion. The selection process
for all articles is presented in Fig. 1.

3.1. Characteristics of included trials

None of the included trials were explicitly self-identified by authors
as explanatory or pragmatic RCTs. Characteristics of the 78 selected
RCTs are summarized in Table 1. The majority of the RCTs were con-
ducted in a single center (63, 80.77%), with 65 (83.33%) conducted
compared to non-placebo-controlled. Pathological types were predomi-
nantly diarrhea in 64 RCTs (82.05%), followed by constipation only in
6 (7.69%) and mixed in 8 (10.26%) RCTs. Concerning the implementa-
tion of TCM syndrome differentiation, over three-quarters (59, 75.64%)
of the eligible trials included patients’ TCM syndromes as criteria for
inclusion. However, less than one-third of the trials (22, 28.21%) were
conducted with interventions that flexibly tailored to the patient’s con-
dition. The primary outcome was classified as a binary variable in 45

(57.69%) studies and as a continuous variable in 33 (42.31%) studies.
Overall, 65 (83.33%) trials reported positive results for their primary
outcome, while 13 (16.67%) were identified as negative. Based on the
quality assessment of included RCTs, 14 (17.95%) trials were at low risk
of bias, 14 (17.95%) were at high risk, and the remaining 50 (64.10%)
had some concerns regarding the risk of bias.

3.2. PRECIS-2 scores

The mean (SD) PRECIS-2 score among the 78 RCTs was 3.11 (0.36),
means the overall pragmatism level of included trials was neutral be-
tween full explanatory and full pragmatic. The setting and primary out-
come domains received the lowest and highest PRECIS-2 ratings, respec-
tively. Missing information in publications was frequently cited as the
main reason for the discrepancy in initial scoring among raters (intra-
class correlation coefficient, ICC = 0.569).%” Improved inter-rater reli-
ability was observed after the consensus discussion (ICC = 0.901). Al-
though full agreement among raters was not achieved, the maximum
difference was 1 point.
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Table 1
Study Characteristics and Level of Pragmatism.

Factors No. (%) Score, Mean (SD) Effect Size P-value

Overall 78 (100) 3.11 (0.36) NA NA

Year of publication
~2010 8(10.26) 2.91 (0.46) [Reference] 0.587
2011-2015 12 (15.38) 3.16 (0.44) 0.26
2016-2020 35 (44.87) 2.93(0.32) 0.03
2021-2023 23 (29.49) 3.09 (0.32) 0.22

Pathological type
IBS-M 8(10.26) 2.89 (0.36) [Reference] 0.249
IBS-D 64 (82.05) 3.02 (0.37) 0.18
IBS-C 6 (7.69) 3.12 (0.35) 0.31

TCM differentiation
No 19 (24.36) 2.99 (0.37) [Reference] 0.795
Yes 59 (75.64) 3.01 (0.35) 0.03

Treatment flexibility
Fixed 56 (71.79) 2.90 (0.32) [Reference] < 0.001
Flexible 22(28.21) 3.29 (0.32) 0.52

Placebo-controlled
No 65 (83.33) 3.05 (0.37) [Reference] 0.048
Yes 13 (0.17) 2.83 (0.28) 0.32

Primary outcome type
Continuous 33 (42.31) 2.99 (0.27) [Reference] 0.726
Binary 45 (57.69) 3.02 (0.42) 0.04

Primary outcome
Negative 13(0.17) 2.91 (0.32) [Reference] 0.751
Positive 65 (83.33) 3.03 (0.37) 0.17

No. of sites
Single 63 (80.77) 3.06 (0.41) [Reference] 0.058
Multicenter 15 (19.23) 3.26 (0.31) 0.27

Risk of bias
High 14 (17.95) 3.03 (0.34) [Reference] 0.751
Some concerns 50 (64.10) 2.99 (0.38) 0.06
Low 14 (17.95) 3.04 (0.32) 0.02

3.3. Associations between study characteristics and the level of pragmatism

Table 1 shows the associations between study characteristics and
the pragmatism levels of included trials. PRECIS-2 mean scores were
higher in trials with interventions modified according to individual-
ized symptoms than those with fixed interventions (mean [SD], 3.29
[0.32] vs 2.90 [0.32]; Cohen’s d relative effect size, 0.52; P < 0.001)
and in standard controlled or treatment-as-usual controlled trials than
placebo-controlled (3.05 [0.37] vs 2.83 [0.28]; Cohen’s d relative effect
size, 0.32; P = 0.048). There was no significant association between the
level of pragmatism and year of publication, pathological type (mixed,
diarrhea, or constipation), inclusion criteria involving TCM syndrome
differentiation for patients, type of primary outcome variable, or the
positivity of primary outcome results. Although trials involving multi-
ple sites had numerically higher PRECIS-2 mean scores than those con-
ducted at a single site, the difference was not significant (3.26 [0.31]
vs 3.06 [0.41]; P = 0.058). A similar trend was found in the sensitivity
analysis (Supplement 2).

3.4. Relevance of the consistency in the pragmatism for RCT’s design to its
results

The consistency of pragmatism level across the nine domains of the
PRECIS-2 tool in CHM IBS RCTs was significantly correlated with the
Cohen’s d for the continuous outcome (r = -0.779, P < 0.001) and
weakly correlated with the RR value for the binary outcome (r =-0.413;
P = 0.005, Fig. 2).

4. Discussion
4.1. Summary of findings

This study revealed a tendency towards larger effect sizes as the in-
creased consistency of the pragmatism levels across the nine domains of

the PRECIS-2 tool, no matter whether the outcome was a binary or con-
tinuous variable (binary, r = -0.413; P = 0.005; continuous, r = -0.779,
P < 0.001). Trials with individualized intervention or placebo-control
were more significantly pragmatic than those with fixed intervention or
non-placebo control.

4.2. Strengths and limitations

To the best of our knowledge, this study is the first to investigate
the correlation between the consistency of pragmatism levels across the
nine domains of the PRECIS-2 tool in each trial and the effect size of the
results. Additionally, we conducted an extensive literature review. We
explored the association between the level of pragmatism and various
characteristics of trials, such as the type of intervention comparisons,
the type of the primary outcome variable, the pathological type of IBS,
and the assessment of the risk of bias. We also considered the unique
features of RCTs in TCM, including the use of TCM syndrome differ-
entiation as inclusion criteria for patients and the implementation of
individualized treatments based on patients’ symptoms. As a limitation,
we did not examine the consistency between the trial’s intended purpose
and design decisions and how this consistency relates to the effect size
of the results since none of the included trials were explicitly labeled as
explanatory or pragmatic RCTs, and we could not categorize them into
two extremes as there is no universally recognized critical trial feature
for the classification. Furthermore, the lack of information on several
domains of the PRECIS-2 tool in publications may introduce bias to the
scoring process.

4.3. Comparison with previous studies

Recently, researchers have been increasingly using the PRECIS-2 tool
to assess the pragmatism level of RCTs based on publications.?8-3! In line
with the viewpoint of Merrick and his colleagues,*? our research did
not reveal any correlation between the settings and the level of prag-
matism. We cannot simply assume that an RCT conducted at a single



M. Luo, Y. Wang, J. Huang et al.

A. Continous variable of the primary outcome
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B. Binary variable of the primary outcome
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Fig. 2. Correlation trajectory between the coefficient of variation among the rating results on the 9 domains of PRECIS-2 tool in each trial and the effect size of each

trial’s result.

center is purely explanatory. A single-center RCT can offer valuable de-
cision support for decision-makers in that specific center and similar
ones.*? Additionally, we propose another possible interpretation. Due to
the widespread acceptance of TCM theory in China, there are not only
Western hospitals but also specialized Chinese medicine hospitals and
comprehensive hospitals that combine Chinese and Western medicine.
Therefore, when assessing the “setting” domain, we considered not only
the number of settings but also the suitability of Chinese medicine in-
tervention procedures in Western or comprehensive hospitals.

Based on the recommendations of the PRECIS-2 team,>* it becomes
evident that certain crucial aspects of a trial, such as placebo control,
may have minimal influence on the overall score. Devos et al. conducted
a study involving 333 trials and found that the blinding of interventions
did not result in any significant difference in the pragmatism levels of
RCTs.?® Similarly, another assessment conducted by Rafael revealed a
consistent trend, suggesting that the PRECIS-2 tool may not effectively
distinguish placebo-controlled trials from others.>® However, a previous
study®” focused on cardiovascular clinical trials demonstrated that trials
that controlled with device, behavioral interventions, or health system
interventions had higher PRECIS-2 scores compared to trials using a
placebo control (3.36 [0.70] vs 3.11 [0.66]; P < 0.001), which aligns
with our findings (PRECIS-2 mean score, 3.05 [0.37] vs 2.83 [0.28];
P = 0.048). The unique characteristics of interventions, such as surgery,
behavioral intervention, or TCM decoction, pose challenges in placebo
intervention implemention.>® Further research is needed to ascertain
whether there is a correlation between the choice of comparator and
the PRECIS-2 score.

4.4. Implication of future research

PRECIS-2 is not intended to design an explanatory or pragmatic
trial.>® Instead, it serves as a consensus process to assist research teams
in carefully considering and assessing the level of pragmatism of the
trial design.® The significant correlation between the consistency of the
pragmatism levels across the nine domains in the PRECIs-2 tool and the
effect size of the results indicates that when designing a research proto-
col, it is crucial to not only focus on the alignment between the purpose
and design and the pragmatism level of each domain but also consider
the consistency of the level of pragmatism among all nine domains of de-
sign characteristics. This process may facilitate achieving more positive
results while ensuring the implementation of a trial design that aligns
with the researcher’s intended purposes.

Assessing the criteria of the nine domains was often challenging dur-
ing the scoring process. Lipman and his colleagues pointed out that
researchers’ clinical expertise may impact scoring in each domain of

PRECIS-2.%° Besides, unique features might exist for scoring each do-
main on the PRECIS-2 tool in the background of CHM treatment. Witt
CM observed that much of the heterogeneity among the researchers was
due to challenges in operationalizing the criteria, especially when the
trial did not report any information on some domains.?* Lu et al. found
that researchers had different understandings and judgments about the
usual care situation. Raters were uncertain about assessing the simi-
larity of pragmatism levels between interventions delivered in the trial
and those in "real world" treatment environments.*’ Moreover, scoring
was uncertain regarding the lack of information in published articles,
such as the recruitment process, the organization or training informa-
tion for study participants, and the flexibility of adherence to the inter-
vention. Furthermore, the sensitivity analysis excluding three domains
lacking information showed lager PRECIS-2 mean score differences be-
tween trials with individualized interventions and those with fixed inter-
ventions, as well as trials conducted in multicenter and those in a single
center.

In line with those challenges observed, we held a consensus meet-
ing to discuss each discrepancy thoroughly and ultimately reached an
agreement. Given the dynamic nature of individualized diagnosis and
treatment in TCM,*' many trials do not solely rely on a fixed in-
tervention scheme for treatment. Instead, they may employ a fixed
main prescription with modifications based on patient symptoms or
entirely tailor the treatment based on patient symptoms. We may as-
sume that both approaches are pragmatic, but their level of pragmatism
varies.

In conclusion, the consistency of pragmatism level across the 9 do-
mains of the PRECIS-2 tool in CHM IBS RCTs was positively correlated
with the effect size of the results.
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