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Abstract 

Background: In recent years, studies that used routinely collected data (RCD), such as electronic medical records and 
administrative claims, for exploring drug treatment effects, including effectiveness and safety, have been increasingly 
published. Abstracts of such studies represent a highly attended source for busy clinicians or policy-makers, and are 
important for indexing by literature database. If less clearly presented, they may mislead decisions or indexing. We 
thus conducted a cross-sectional survey to systematically examine how the abstracts of such studies were reported.

Methods: We searched PubMed to identify all observational studies published in 2018 that used RCD for assessing 
drug treatment effects. Teams of methods-trained collected data from eligible studies using pilot-tested, standardized 
forms that were developed and expanded from “The reporting of studies conducted using observational routinely 
collected health data statement for pharmacoepidemiology” (RECORD-PE) statement. We used descriptive analyses to 
examine how authors reported data source, study design, data analysis, and interpretation of findings.

Results: A total of 222 studies were included, of which 118 (53.2%) reported type of database used, 17 (7.7%) clearly 
reported database linkage, and 140 (63.1%) reported coverage of data source. Only 44 (19.8%) studies stated a 
predefined hypothesis, 127 (57.2%) reported study design, 140 (63.1%) reported statistical models used, 142 (77.6%) 
reported adjusted estimates, 33 (14.9%) mentioned sensitivity analyses, and 39 (17.6%) made a strong claim about 
treatment effect. Studies published in top 5 general medicine journals were more likely to report the name of data 
source (94.7% vs. 67.0%) and study design (100% vs. 53.2%) than those in other journals.

Conclusions: The under-reporting of key methodological features in abstracts of RCD studies was common, which 
would substantially compromise the indexing of this type of literature and prevent the effective use of study findings. 
Substantial efforts to improve the reporting of abstracts in these studies are highly warranted.
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Background
In recent years, routinely collected health data (RCD), 
such as electronic healthcare records and administra-
tive claims, have been commonly used for exploring drug 
treatment effects [1–3]. However, such studies are often 
complex, not only in the use of data (e.g., epidemiol-
ogy design and statistical analysis) but also reporting of 
methodological details and study findings. To enhance 
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transparent reporting of studies using RCD, the REport-
ing of studies Conducted using Observational Routinely 
collected health Data (RECORD) statement was issued in 
2015 [4]. Subsequently, its extension to pharmacoepide-
miology (RECORD-PE) was released [5].

In the reporting of studies using RCD, abstracts are 
often the first and probably the primary piece of informa-
tion for clinicians and policy makers to read, which could 
have profound impact on the subsequent use of evidence 
by clinicians and policy makers [4]. Sufficient report-
ing would improve the assessment of study validity and 
results, and facilitate appropriate interpretation of study 
findings, thus achieving judicious use of the evidence 
[6–8]. One additional issue about such studies is how 
the information about RCD databases can be effectively 
indexed by literature databases (e.g., PubMed) to facili-
tate searching; this issue has been ignored and largely 
compromised identification of such studies.

Nevertheless, abstracts usually have strict word lim-
its in the vast majority of journals, which often makes 
it highly challenging to adequately present important 
details. This is particularly the case for the studies using 
RCD, since such studies are inherently more complex in 
the methodological details and resulting findings than 
the classical well-established randomized controlled tri-
als. Earlier studies found that the reporting of abstracts 
was often suboptimal [7, 9–11]. For instance, a survey of 
124 studies using RCD—published in 2012—found that 
62.9% of studies did not clearly describe study design 
in the abstract [11]. Another survey involving 25 stud-
ies suggested that only 44.0% of studies clearly reported 
data source [7]. However, these studies either included 
a relatively small sample size, were outdated, or did not 
focus on studies about drug effects. In addition, several 
important issues, such as how the investigators claimed 
treatment effect [12, 13], were not investigated before. 
Therefore, we conducted a cross-sectional survey of pub-
lished RCD studies exploring drug treatment effects to 
investigate their reporting of titles or abstracts.

Methods
Eligibility criteria
We included studies that explicitly used RCD and a com-
parative study design (e.g., cohort study or case-control 
study) to explore drug treatment effects, including effec-
tiveness and/or safety. RCD were defined as those data 
generated form routine care without a priori research 
purposes, such as electronic medical records, administra-
tive claims data or insurance data. We excluded a study if 
it was unable to determine whether RCD were used. We 
also excluded studies that involved primary data collec-
tion for a research purpose.

Search strategy
This study is part of a major research project address-
ing reporting and methodological issues about studies 
using RCD. Our major research project was conceptual-
ized in early 2019. We searched PubMed to identify stud-
ies using RCD to explore treatment effects, published in 
the year of 2018 (search date September 18, 2019). We 
used terms correlated to routinely collected data, includ-
ing “administrative claims data”, “routinely collected 
data” and “datalink”. We also integrated the search strat-
egy for “electronic health records”, which was developed 
by the National Library of Medicine [14] and was peer-
reviewed by an information specialist [11, 15], into our 
search. The details of the search strategy are presented 
in Additional file 1. The search was restricted to English 
language.

Sample size and selection process
This study is part of a major research project address-
ing methodological issues about studies using RCD. The 
sample size for the major project was calculated based on 
number of factors that were potentially associated with 
study quality, measured as a continuous variable. These 
factors were selected according to group discussion and 
previously published studies [16–18]. Seven characteris-
tics with eleven categories were taken in to consideration 
as independent variables, including whether the journal 
endorses RECORD (yes vs. no), the type of journal (top 
5 general medicine journals versus other journals), the 
source of funding (any funding from for-profit organiza-
tions vs. funding exclusively from government or non-
profit organizations vs. no funding/not reported), type of 
data sources (EMR/EHR vs. claims vs. both), sample size 
(≤1000 vs. 1000–5000 vs. ≥5000), the type of outcome 
(exclusively safety outcome vs. exclusively effectiveness 
outcome vs. both safety and effectiveness outcome) and 
significance of the primary outcome (yes vs. no). Twenty 
studies per category were planned to provide sufficient 
observations and to avoid overfitting, resulting in a sam-
ple of 220 [19].

We stratified journals into top 5 general medicine jour-
nals and other journals according to impact factor (2018) 
from the Institute for Scientific Information (ISI) Web of 
Knowledge Journal Citation Reports. According to the 
impact factor of 2018, the top 5 general medicine jour-
nals included New England Journal of Medicine (NEJM), 
The Lancet, Journal of the American Medical Associa-
tion (JAMA), British Medical Journal (BMJ), and JAMA 
Internal Medicine. We included all studies published in 
top 5 general medicine journals. With regard to stud-
ies published in other journals, we randomly sampled 
1000 of the searched reports at a time and screened their 



Page 3 of 9Liu et al. BMC Medical Research Methodology            (2022) 22:6  

tittles, abstracts and full texts for eligibility. We repeated 
the random sampling process until reaching the planned 
sample size of 220.

Two teams of paired, method-trained investigators 
(ML, WW, QH, MW) performed title/abstract screening 
in duplicate and independently. Subsequently, all poten-
tially eligible full texts were screened by the two teams 
independently. We designed a Microsoft Access data-
base, in which the screening forms and citation list were 
compiled, to perform the study screening. Decisions on 
inclusion or exclusion were entered into this database by 
investigators. Discrepancies were addressed through dis-
cussion or adjudication by a third reviewer (XS).

Information extraction
We evaluated the reporting of titles or abstracts based on 
the RECORD-PE [5] checklist. The RECORD-PE check-
list contained five items for titles and abstracts report-
ing, including the use of common study design terms, an 
informative and balanced summary about the research, 
the data source types and names, the linkage between 
databases, the geographical region and the timeframe. 
On the basis of the checklist, we developed structured, 
pilot-tested data extraction form to document whether 
the following items were reported: name of database; 
explicit statement of data source (i.e., healthcare, admin-
istrative, insurance, claims, primary care, secondary care, 
hospital); data coverage (i.e., single center, multiple or 
regional center, national center of international center); 
geographic region where the data came from; number of 
participants; follow-up duration; statistical methods (e.g., 
cox proportional hazard model); effect estimates (e.g., 
absolute risk, relative risk, confidence intervals or P-val-
ues, crude or adjusted estimates); mention of sensitive 
analysis; and mention of subgroup analysis.

In addition, we added new items deemed important 
specifically for RCD studies, through reviewing existing 
guidance documents [20–23] and brainstorming. We 
convened a group of five experts in pharmacoepidemiol-
ogy, routinely collected health data research, and clinical 
epidemiology, to consult the importance and appropri-
ateness of these items. Three items were finally included 
after multiple teleconferences meetings, including 1) 
whether specific wording was used to indicate the direc-
tion of effect, 2) whether a new user design was mainly 
considered, and 3) the claim about treatment effect (i.e., 
strong, moderate, weak). Using a pre-specified rule, we 
judged the strength of claim according to the statement 
authors made about the primary outcome in the conclu-
sion of an abstract [24].

To ensure the quality of study screening and data 
abstraction, the data collection forms were pilot-tested 
and standardized. A sample of 20 studies were extracted 

and assessed by reviewers (ML, WW, QH, MW) to test 
the operationalization of the items and improve detailed 
extraction instructions. For the challenging item, such as 
claim of effect, 10% of the included full texts were ran-
domly sampled for calibration exercise to ensure the con-
sistency among reviewers. After calibration exercises, we 
achieved a good inner-reviewer agreement (kappa > 0.8).

Data analysis
Descriptive analyses were conducted to evaluate the 
study characteristics of the included studies. We used 
descriptive analysis to explore the reporting character-
istics of the data source, study conduction (including 
design, analysis and results) and interpretation in the 
title or abstracts. Categorical variables were presented 
as numbers and percentages. We also examined whether 
these characteristics differed in the journal impact (top 5 
general medicine journals versus other journals).

Continuous variables were presented as the mean and 
standard deviation (SD) when normally distributed or 
otherwise the median and interquartile range (IQR). We 
used Stata/SE (version 14.0) for data analysis.

Results
Our search yielded 23,849 reports. After full-text screen-
ing, 19 studies published in top 5 general medicine 
journals and 203 studies in other journals were finally 
included, a total of 222 studies (Fig. 1). Of the included 
studies, 35 (15.8%) were published in journals endors-
ing the RECORD Statement and 6 (2.7%) reported that 
they endorsed the RECORD Statement. Among included 
studies, 40 (18.02%) involved patients with endocrino-
logic disease, 40 (18.02%) involved patients with car-
diovascular disease, 18 (8.11%) involved patients with 
cancers and 14 (6.31%) involved patients with mental 
health conditions. The general characteristics were dis-
played in Supplementary Table 1.

Reporting of data source
Of the included studies, 17 (7.7%) clearly specified that 
they applied data linkage, and 118 (53.2%) reported type 
of databases used (Table  1); 154 (69.4%) reported name 
of database. However, 57 studies (25.7%) did not report 
any information about type of data source. Database cov-
erage was reported in 140 (63.1%) studies, of which 72 
(51.4%) used national data sources and 54 (38.6%) studies 
used multiple or regional data sources; 152 (68.5%) stud-
ies reported the country of origin, of which 46 (30.3%) 
studies used data sources from Taiwan, China, 34 (22.4%) 
from the US, and 21 (13.8%) from the UK.
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Reporting of study designs, statistical analyses and results
In total, 100 (45.1%) studies clearly reported the com-
parator in their conclusion; 127 (57.1%) studies reported 
study design, of which 96 (75.6%) were cohort study 
designs, 14 (11.0%) case-control designs and 16 (12.6%) 
nested case-controls; 57 (25.7%) reported the use of new 
user design, and 79 (35.6%) reported follow-up duration; 
140 (63.1%) reported statistical models used.

A total of 113 (50.90%) studies reported absolute risk, 
of which 48 (42.5%) reported crude absolute risk and 
9 (8.0%) reported adjusted absolute risk. Among 183 
(82.4%) studies that reported relative risk, 142 (77.6%) 
were adjusted; 33 (14.9%) reported sensitivity analyses, in 
which 28 (84.9%) reported no significant change of find-
ings; 33 (14.9%) reported subgroup analyses (Table 2).

Interpretation of findings
Of the included studies, only 44 (19.8%) clearly stated a 
predefined hypothesis, and 61 studies (27.5%) yielded 
negative findings. Among studies with a predefined 
hypothesis, 8 (18.6%) reported inconsistent results with 
their prespecified hypotheses. In the reporting of pri-
mary outcome, 39 (17.6%) had a strong treatment effect 
claim, 143 (64.4%) conveyed a moderate claim and 40 
(18.0%) conveyed a weak claim (Table 3).

Comparisons between top 5 general medicine and other 
journals
Studies published in top 5 general medicine journals 
were more likely to include more participants (median: 
154,162 vs. 15,597), involve methodologists (79.0% vs. 
56.2%), and receive nonprofit grants (84.2% vs. 48.3%) 
than those published in other journals (Supplementary 
Table 1).

Compared to studies in lower impact journals, those 
in top 5 general medicine journals were more likely to 
report name of database (94.7% vs. 67.0%), study design 
(100% vs. 53.2%) and follow-up time (79.0% vs. 31.5%), 
and apply a new user design (84.2% vs. 20.2%). Com-
parative rates were found in the reporting of type of data 
source (52.6% vs. 53.2%) and statistical models (47.4% vs. 
64.5%).

Discussions
Main findings and interpretations
In recent years, studies that used RCD for exploring drug 
treatment effects have rapidly increased, thanks to the 
increasing availability of these data and the rapid develop-
ment of complex epidemiological and statistical methods. 
However, its special methodological features—such as the 
use of existing healthcare databases, complex pharma-
coepidemiological designs and statistical methods—often 

Fig. 1 Flowchart of identification, screening and inclusion of studies
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Table 1 Reporting characteristics of the study data sources in the titles or abstracts of the included studies

a  Administrative databases, healthcare databases, routinely collected databases were included
b  Birth registry and death registry were included
c  More than one name of data source was reported in one article, while not all names contained information that can indicate the type of data source (e.g., healthcare, 
claims, administrative, primary care or secondary care)
d  The name of the data source containing wording such as “clinical practice”, “health”, and “health information” was considered unclear as to whether they reflected the 
type of data source
e  Two studies used international data sources, one of which used data sources from the USA and three European countries. Another study used data sources from six 
European countries. Only top five items were list

Reporting item Total Journal type

(n = 222) Top 5 general medicine (n = 19) Other journals 
(n = 203)

Linkage between data sources, n (%) 17 (7.7) 2 (10.5) 15 (7.4)

Type of data source, n (%) 118 (53.2) 10 (52.6) 108 (53.2)

Categories of specific types, n (%)
 EMR 38 (17.1) 6 (31.6) 32 (15.8)

 Claims 53 (23.9) 3 (15.8) 50 (24.6)

 RCD (not specified)a 21 (9.5) 2 (10.5) 19 (9.4)

  Otherb 17 (7.7) 0 (0.0) 17 (8.4)

Where the data source type was reported, n (%)
 Title 4 (3.4) 0 (0.0) 4 (3.7)

 Abstract 98 (83.5) 10 (100.0) 88 (81.8)

 Both the title and abstract 16 (13.6) 0 (0.0) 16 (14.8)

Name of database, n (%) 154 (69.4) 18 (94.7) 136 (67.0)

Where the database name was reported, n (%)
 Reported in the Title 1 (1.7) 0 (0.00) 1 (0.7)

 Reported in the Abstract 146 (94.8) 18 (100.0) 128 (94.1)

 Reported both in the Title and Abstract 7 (4.6) 0 (0.00) 7 (5.2)

Name of database reported, n (%)
 Full name 119 (77.3) 17 (94.4) 102 (75.0)

 Abbreviation name 9 (5.8) 0 (0.0) 9 (6.6)

 Both full and Abbreviation name 26 (16.9) 1 (5.6) 25 (18.4)

Whether the name of database include data source type, n (%)
 Yes 72 (46.8) 4 (22.2) 68 (50.0)

  Partlyc 5 (3.3) 1 (5.6) 4 (2.9)

  Uncleard 8 (5.2) 1 (5.6) 7 (5.2)

 Not include 69 (44.8) 12 (66.7) 57 (41.9)

Coverage of data source, n (%) 140 (63.1) 13 (68.4) 127 (62.6)

Categories of specific coverage, n (%)
 Single center 12 (8.6) 0 (0.0) 12 (9.5)

 Multiple or regional center 54 (38.6) 3 (23.1) 51 (40.2)

 National center 72 (51.4) 10 (76.9) 62 (48.8)

 International center 2 (1.4) 0 (0.0) 2 (1.6)

Country of data source, n (%) 152 (68.5) 16 (84.2) 136 (67.0)

Categories of Specific countrye, n (%)
 China, Taiwan 46 (30.3) 1 (6.3) 45 (33.1)

 USA 34 (22.4) 3 (18.8) 31 (22.8)

 UK 21 (13.8) 8 (50.0) 13 (9.6)

 Korea 11 (7.2) 0 (0.0) 11 (8.1)

 Japan 10 (6.6) 0 (0.0) 10 (7.4)
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Table 2 Reporting characteristics of the study design and analysis of the titles or abstracts of the included studies

a  The multivariable generalized linear models, linear regression models, regression models without specifications (e.g., multiple regression model, multivariable 
regression model), fixed, random or mixed effect models, and other ambiguous statements were included (e.g., “inverse probability weighting model with regression 
adjustment”, “competing risk models”)
b  The absolute risk means the probability or change that the outcome will occur, including the incidence rate, number of events or rate difference between exposure 
and comparator
c  Did the article reporting absolute risk clearly specify or indicate whether the absolute risk was crude or adjusted? Both crude and adjusted were considered “yes”, 
and not clearly specified was considered “no”
d  Statements such as “multivariate analysis”, “propensity score adjustment”, “adjusted some covariates” and claims of adjusted estimators were considered when 
determining that the reported absolute risk was adjusted
e  Relative risk refers to the chance that participants will experience events in the exposure group compared to the comparator group or the exposure rate in the case 
compared to the control group
f  Other relative risks mainly include incidence rate ratios (IRRs)
g  Did the article reporting relative risk clearly specify or indicate whether the relative risk was crude or adjusted? Both crude or adjusted were considered “yes”, and 
not clearly specified was considered “no”

Reporting item Total Journal type

(n = 222) Top 5 general medicine (n = 19) Other journals (n = 203)

Objective in a framed manner, n (%)

 Population 186 (83.8) 14 (73.7) 172 (84.7)

 Exposure 206 (92.8) 18 (94.7) 188 (92.6)

 Comparator 99 (44.6) 12 (63.2) 87 (42.9)

 Outcomes 203 (91.4) 17 (89.5) 186 (91.6)

Study design, n (%) 127 (57.2) 19 (100.0) 108 (53.2)

Location of study design reporting

 Reporting in title 21 (16.5) 1 (5.3) 20 (18.5)

 Reporting in abstract 50 (39.4) 5 (26.3) 45 (41.7)

 Reporting both in title and abstract 56 (44.1) 13 (68.4) 43 (39.8)

Type of study design

 Cohort study 96 (75.6) 17 (89.5) 79 (73.2)

 Case-control 14 (11.0) 1 (5.3) 13 (12.0)

 Nested case-control 16 (12.6) 1 (5.3) 15 (13.9)

 Case-crossover 1 (0.8) 0 (0.0) 1 (0.9)

Application of new user design, n (%) 57 (25.7) 16 (84.2) 41 (20.2)

Timeframe of research n (%) 173 (77.9) 19 (100.0) 154 (75.9)

Follow-up duration 79 (35.6) 15 (79.0) 64 (31.5)

Statistical model used 140 (63.1) 9 (47.4) 131 (64.5)

Categories of statistical model

 Cox proportional hazard model 78 (55.7) 5 (55.6) 73 (55.7)

 Logistic regression 34 (24.3) 2 (22.2) 32 (24.4)

 Other a 28 (20.0) 2 (22.2) 26 (19.9)

Absolute risk b,c 113 (50.9) 10 (52.6) 103 (50.7)

 Crude 48 (42.5) 5 (50.0) 43 (41.8)

 Adjusted d 9 (8.0) 2 (20.0) 7 (6.8)

 Both 4 (3.5) 0 (0.0) 4 (3.9)

 Not reported or unclear 52 (46.0) 3 (30.0) 49 (47.6)

Relative risk e 183 (82.4) 17 (89.5) 166 (81.8)

 Crude 2 (1.1) 0 (0.0) 2 (1.2)

 Adjusted d 136 (74.3) 14 (82.4) 122 (73.5)

 Both 6 (3.3) 1 (5.9) 5 (3.0)

 Not reported or unclear 39 (21.3) 2 (11.8) 37 (22.3)

Estimators of relative risk g

 Risk ratio 11 (5.0) 1 (5.3) 10 (4.9)

 Odds ratio 52 (23.4) 4 (21.1) 48 (23.7)

 Hazard ratio 121 (54.5) 12 (63.2) 109 (53.7)

 Other relative risk f 4 (1.8) 1 (5.3) 3 (1.5)

Sensitive analysis 33 (14.9) 7 (36.8) 26 (12.8)

Robustness of sensitive analysis 28 (84.9) 7 (100.0) 21 (80.8)

Subgroup analysis 33 (14.9) 5 (26.3) 28 (13.8)
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make these studies differ from traditional observational 
studies. Clear reporting of these methodological details in 
the abstracts have important implications for these studies 
to be effectively indexed in the literature database and to 
be appropriately used by clinicians and policy makers.

Our study found important limitations in the reporting of 
abstracts among studies that used RCD for exploring treat-
ment effects. In identifying themselves as database studies, 
nearly half of the studies did not clearly specify type of data 
sources, and a quarter did not report any detailed informa-
tion regarding data sources. In the reporting of important 
methodological features, we also found that only 57.2% of 
studies reported study designs, 63.1% reported statistical 
models, and 77.9% reported time frame of the research. 
Only 19.8% clearly reported predefined hypotheses.

We also found that reporting of abstracts was generally 
better among top 5 general medicine journals. However, 
such important items as type of data source and statisti-
cal models were not well reported across all journals.

Our study strongly suggested the need to improve the 
reporting of abstracts among studies using RCD to examine 
drug treatment effects. In particular, the reporting of database 

information is critical in identifying such studies as a database 
study. Both authors and journal editors may consider adding 
a suffix to the title and claiming them as database studies. In 
addition, authors should also consider concisely describe the 
type of database and the data source to enable better capture 
of key methodological features of the study.

Although abstracts are usually highly condensed, both 
authors and journal editors should consider include mini-
mal requirements about the reporting of epidemiological 
designs and statistical methods and should always con-
sider reporting adjusted effect estimates. Although only a 
relatively small proportion of studies made a strong claim 
of treatment effects in the abstracts, this may sometimes 
mislead decisions, as the nature of the abstract may not be 
able to convey sufficient information for readers to judge if 
the claim is appropriate. At least, authors should be highly 
cautious in the claim of treatment effect in the abstracts. In 
summary, existing reporting guidelines— such as RECORD 
and RECORD-PE—are important to improve reporting of 
these studies [4, 5, 17]. Authors and journal editors should 
work together to adhere to these requirements.

Comparison with previous studies
Similar to our findings, previously published studies 
showed substantial reporting deficits in several impor-
tant items among RCD studies [7, 11], including research 
questions, types of data sources, geographic regions 
and time frames, study designs, and statistical models. 
For instance, a study including 25 RCD studies showed 
that only 44.0% of studies mentioned type of database in 
abstract, and only 56.0% reported geographic region and 
time frame [7]. Another study also found that over a quar-
ter of the studies did not contain clear wording regarding 
the type of data and 62.9% did not adequately report study 
design in the abstract [11]. Although a relatively high pro-
portion of studies (69.4%) reported the name of the data-
base in this study, naming the database cannot replace 
reporting the type of data source in articles indexing [25].

Our findings showed that top journals were associated 
with better general reporting, consistent with previous 
studies [11, 26]. For instance, a survey involving 124 RCD 
studies found a significant association between the jour-
nal impact factor and reporting domains such as statisti-
cal analyses, outcomes, and the coding and classification 
of participants [11]. Nevertheless, the reporting in some 
domains remains suboptimal regardless of impact factors 
[10, 11]. Only 47.3% of studies published in top-5 general 
medicine journals clearly reported a statistical model in 
our study, lower than that in other journals (64.5%).

Strengths and limitations
There are several strengths in our study. First, we included 
the identification of large number of representative RCD 

Table 3 Interpretation characteristics of statistical analysis in title 
or abstract of the included article

a  Specific wording that indicates the direction of risk between exposure and 
outcome (e.g., increase, decrease) will be considered a predefined hypothesis
b  Authors convey a conviction that the treatment effect truly exists
c  Authors convey a belief that the treatment effect possibly exists
d  Authors suggest a treatment effect but convey uncertainty about whether 
such an effect exists

Reporting item Total journal rank

(n = 222) Top 5 general 
medicine 
(n = 19)

Other 
journals 
(n = 203)

Predefined hypoth-
esis a, n (%)

44 (19.8) 6 (31.6) 38 (18.7)

Conclusion in a framed manner, n (%)
 Population 176 (79.3) 13 (68.4) 163 (80.3)

 Exposure 206 (92.8) 16 (84.2) 190 (93.6)

 Comparator 100 (45.1) 10 (52.6) 90 (44.3)

 Outcomes 203 (91.4) 19 (100.0) 184 (90.6)

Direction of the treatment effect
 Positive 170 (76.6) 17 (89.5) 153 (75.4)

 Negative 61 (27.5) 4 (21.1) 57 (28.1)

Consistency with predefined hypothesis
 Consistent 29 (67.4) 3 (50.0) 26 (70.3)

 Not consistent 8 (18.6) 1 (16.7) 7 (18.9)

 Partly consistent 6 (14.0) 2 (33.3) 4 (10.8)

Claim of the treatment effect
  Strongb 39 (17.6) 4 (21.1) 35 (17.2)

  Moderatec 143 (64.4) 11 (57.9) 132 (65.0)

  Weakd 40 (18.0) 4 (21.1) 36 (17.7)
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studies exploring drug treatment effects by systematically 
researching. Second, we used standardized and pilot-
tested forms for information extraction, and calibration 
exercises for reviewers to improve the extraction accuracy.

Our study has some limitations. First, there was a lack 
of accepted MeSH subject headings for RCD. By using 
search terms related to RCD, we may have missed studies. 
Nevertheless, the search strategy was developed together 
with information specialists, which aimed to ensure com-
pleteness of searching. Second, our sample was drawn 
from English publications in PubMed-indexed journals in 
2018, and only 19 studies published in top 5 general med-
ical journals were included. Therefore, our findings may 
not be generalizable to other years and journals outside 
the sample. They also may not be representative of all 
papers published in top 5 medical journals. Nevertheless, 
the PubMed database included a wide spectrum of jour-
nals. Moreover, the reporting of such studies was unlikely 
to have a significant change in a relatively short time [11]. 
Third, the judgment on some of the items may be sub-
ject to change across investigators. To ensure consistency 
of the judgement, we developed detailed instructions for 
these items and performed calibration exercises.

Conclusion
Our work revealed that under-reporting of important 
methodological characteristics was common in abstracts 
of studies that used RCD for exploring drug treatment 
effects. Clear reporting of research hypotheses, informa-
tion about database, epidemiological designs, statistical 
methods, and key findings is critical. In addition, authors 
should also be cautious in the claim of treatment effects 
in an abstract, since the findings from the studies using 
RCD may often be susceptible to bias.
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