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Abstract
Objectives: To examine, through a cross-sectional survey, how well safety information was reported among drug systematic reviews
predating PRISMA harms checklist and explore factors associated with better reporting.

Study Design and Setting: We searched PubMed to identify all systematic reviews published in the Cochrane Database of Systematic
Review or the core clinical journals in 2015, one year before the PRISMA harms checklist was published. We randomly selected, in a 1:1
ratio, Cochrane and non-Cochrane systematic reviews assessing drug effects (including both efficacy and safety). We used the PRISMA
harms checklist published in 2016 to assess the quality of reporting of drug safety information. Multivariable linear regression analyses
were used to explore the association of six prespecified variables with more complete reporting of PRISMA harms items.

Results: We included 120 systematic reviews, including 60 Cochrane and 60 non-Cochrane reviews. Scores on the PRISMA harms
checklist (23 items) were low (median 4, [first, third quartile: 2, 6]), with no difference between Cochrane and non-Cochrane reviews
(4.5 [2, 7] vs. 4 [2.5, 5]; P 5 0.29). Among all eligible reviews, only one item (i.e., state conclusions in coherence with the review findings)
was reported adequately (proportion of adherence 81.6%); proportion of reporting for other items ranged from 1.7% to 68.3%. The four
essential reporting items from PRISMA harms checklist were also poorly complied (proportion of adherence ranged from 1.7% to
9.2%). Multivariable linear regression analyses found no significant associations between any study characteristic and reporting on the
PRISMA harms, likely because of limited variability in scores across studies.

Conclusions: The reporting of safety information was poor both for Cochrane and non-Cochrane drug systematic reviews predating
PRISMA harms checklist. The findings suggested a strong need to use the PRISMA harms checklist for reporting safety among drug sys-
tematic reviews. � 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Drug safety information is critical to health care and pol-
icy decisions. Well planned and rigorously conducted sys-
tematic reviews and meta-analysis of randomized and/or
nonrandomized studies provide the best evidence to inform
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this issue [1e3]. This is particularly the case when adverse
drug effects are rare [4e6], exploring length of exposure on
adverse drug effects [7,8], or when assessing drug safety
concerns among heterogeneous patient populations [9].

Nevertheless, adequate reporting of safety data is
required to facilitate appropriate inferences. A number of
previously published surveys [10e19] have investigated
the reporting of systematic reviews and shown that report-
ing quality, as measured by the PRISMA checklist, is often
inconsistent. These findings, however, are not applicable to
the reporting of drug safety among systematic reviews.
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What is new?

Key findings
� The reporting of safety information was poor both

for Cochrane and non-Cochrane drug systematic
reviews predating PRISMA harms checklist.

� Both the four essential and 19 desirable reporting
items from PRISMA harms checklist were poorly
complied.

What this adds to what was known?
� Our study clearly showed the extent to which

safety is reported among drug systematic reviews
predating PRISMA harms checklist.

� Thefindingswill also be a helpful baseline fromwhich
to measure improvement in the reporting of safety.

What is the implication and what should change
now?
� Our findings highlight the need to implement the

PRISMA harms checklist when reporting safety
among drug systematic reviews.

� Journal editors should consider requiring systematic
review authors to adhere to the PRISMAharms state-
ment regarding report of safety information.
Three surveys [20e22], specifically examined issues
about adverse effects among systematic reviews. These
studies either included systematic reviews published before
2011 or examined methodological details about the conduct
of systematic review (not reporting). Two surveys [20,21]
did not limit their assessments to drugs. The most recent sur-
vey [23], published in 2014, assessed systematic reviews that
addressed harms of various health care interventions as the
primary study aim and showed that systematic reviews had
poor reporting of harms data. However, systematic reviews
addressing effects of health care interventions are usually de-
signed to investigate efficacy or effectiveness. Each year, on-
ly 3-5% of published systematic reviews are conducted to
primarily assess harms [20,24]. The findings from this study
thus have limited generalizability to most systematic re-
views, which primarily address efficacy or effectiveness.

Therefore, we conducted a systematic survey to investi-
gate the quality of reporting of safety among drug systematic
reviews with a broader aim of assessment (i.e., addressing
both effectiveness/efficacy and safety). This study was part
of our major study that investigated the design, conduct,
analysis, and reporting of safety among drugs systematic re-
views. At the time we designed the major study (January
2016), the PRISMA harms checklist [25] was not yet avail-
able. We subsequently decided to use the PRISMA harms
checklist for measuring the reporting. Although the included
sample predated the checklist, this article aimed to investi-
gate the extent to which safety was reported among drug sys-
tematic reviews before the PRISMA harms checklist was
available. The resulting findings would help understand spe-
cifically about the safety reporting about drug systematic re-
views just before the PRISMA harms checklist, which may
reinforce the need to use the PRISMA harms checklist in
the current drug systematic reviews.
2. Methods

2.1. Eligibility criteria

We included a report if it was a systematic review, assessed
the effects of a pharmaceutical agent or combination of agents,
included randomized controlled trials (RCTs) with or without
nonrandomized studies, examined both drug efficacy/effec-
tiveness and safety, and was a main study report. We excluded
individual participant data meta-analyses, network meta-
analyses, or systematic reviews reported as a research letter.

We defined a study as a systematic review according to
the Cochrane handbook (version 5.1.0) [26]. Nonrandom-
ized studies included nonrandomized clinical trials (non-
RCTs), cohort studies, and case-control studies. We consid-
ered a systematic review to have included information about
drug safety if the investigators clearly defined outcomes
regarding drug efficacy/effectiveness and safety in the report
(e.g., adverse drug reactions, adverse drug events).

2.2. Literature search

We searched PubMed to identify reports of Cochrane re-
views and non-Cochrane systematic reviews among core
clinical journals, published in any form in the year of 2015.
At the time we searched the literature, the PRISMA harms
checklist was not available; just one month later (February
2016), however, the checklist was published [25]. Because
the current workwas part of ourmajor study that investigated
the design, conduct, analysis, and reporting of safety among
drug systematic reviews, we decided to continue using this
sample of searched literature for the study.

The core clinical journals, previously known as the
Abridged IndexMedicus,were defined by theUSNational Li-
brary of Medicine and the National Institutes of Health,
including a subset of 119 widely read journals published in
English and covering all specialties of clinical medicine and
public health sciences [27]. We included search terms related
to systematic review, meta-analysis, and journals, and one
experienced investigator (LL) developed the search strategy
with reference to a previous related study [28] (Appendix 1).

2.3. Sample size and random sampling

Our sample size estimation was based on the number of
study characteristics that we explored for an association
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with reporting quality. In our multivariable regression anal-
ysis of study characteristics with reporting quality, we
planned to include six dichotomous study characteristics.
According to the empirical estimation, we estimated that
120 eligible reports would be sufficient to avoid overfitting
of our model, using a criterion of 20 studies for each vari-
able [29].

We randomly sampled the citations to acquire a 1:1 sam-
ple of Cochrane and non-Cochrane systematic reviews. We
screened these two samples for eligibility and repeated the
random sampling process as needed until reaching a final
sample size of 120 systematic reviews.
2.4. Study process

Teams of paired reviewers, trained in trial and system-
atic review methods, screened abstracts and full texts for
eligibility and abstracted data from eligible studies inde-
pendently and in duplicate, using pilot-tested, standardized
forms, together with detailed instructions. They resolved
disagreements through discussion or, if needed, adjudica-
tion by a third reviewer (XS).
2.5. Data collection

We collected the following information from each
eligible systematic review: (1) author, (2) year of publica-
tion, (3) review type (Cochrane or non-Cochrane review),
(4) type of studies planned for inclusion in the review
(RCTs, non-RCTs, cohort studies, or case-control studies),
(5) number of studies included in the review, (6) total num-
ber of participants involved, (7) clinical focus (medical vs.
surgical), (8) single agent or combination of therapeutic
agents, (9) type of control (placebo, standard care, active
medication, other [e.g., behavioral intervention, health edu-
cation]), (10) involvement of a methodologist (i.e., statisti-
cian, epidemiologist, information expert), (11) high vs.
lower impact journal, (12) type of funding (private for
profit, private not for profit, governmental, not funded,
not reported), and (13) significance of primary safety
outcome (yes, no, not reported).

We judged that a systematic review involved a method-
ologist if any of the authors were affiliated with a depart-
ment of epidemiology, statistics, or evidence-based
medicine, or if a methodologist was listed in the acknowl-
edgment section. We stratified journals into high impact
groups and lower impact groups according to the total cita-
tions defined by the Web of Science [30]. High-impact jour-
nals were defined as the five journals with the highest total
citations in 2016: New England Journal of Medicine, Lan-
cet, Journal of the American Medical Association, BMJ,
and Annals of Internal Medicine. Lower-impact journals
were the remaining core clinical journals and Cochrane
database of systematic reviews. One primary safety
outcome was selected for each review, according to a pre-
viously published strategy [31]: if a systematic review
specified a primary safety outcome, we selected it as the
primary safety outcome for our analyses; if a systematic re-
view specified more than one primary safety outcome, we
selected the first one reported in the methods; if a system-
atic review did not specify a primary safety outcome in the
methods, we selected the first reported safety outcome in
the results.

We used the PRISMA [32] and PRISMA harms [25] to
assess the quality of general reporting and reporting on
safety information, respectively (Appendix 2). We used both
tools to help inform the relative quality of reporting of gen-
eral information and drug safety information among drug re-
views. The PRISMA statement is a reporting checklist
concerning the general reporting of a systematic review,
and the PRISMA harms checklist specifically measures the
reporting of harms among systematic reviews. The PRISMA
harms checklist contains four essential reporting items,
including title (‘‘specifically mention ‘harms’ or other
related terms, or the harm of interest in the review’’), synthe-
sis of results (‘‘specify how zero events were handled, if
relevant’’), study characteristics (‘‘define each harm ad-
dressed, how it was ascertained [e.g., patient report, active
search], and over what time period’’), and synthesis of re-
sults (‘‘describe any assessment of possible causality’’),
and 19 additional desirable reporting items [25]. For each
of the included systematic reviews, we assessed the reporting
against the 27 items from PRISMA and the additional 23
items from PRISMA harms. Each item was assessed with
the option of ‘‘Yes,’’ ‘‘No,’’ or ‘‘Can’t answer’’. We judged
that an item was adequately reported if it was reported by
80% or more of systematic reviews included in our study.

For a specific item, we assigned one point if the system-
atic review met the reporting requirement; otherwise (i.e.,
‘‘no’’ or ‘‘can’t answer’’), we assigned zero points. This
scoring approach resulted in a score ranging from 0 to 27
for PRISMA and from 0 to 23 for PRISMA harms.
2.6. Statistical analysis

We conducted descriptive analyses of study characteristics
of included systematic reviews. For all descriptive analyses,we
used frequencies (and percentages) for dichotomous variables,
and mean (and standard deviation) or median (and range) or
median (and first quartile, third quartile) for continuous vari-
ables. We compared study characteristics between Cochrane
and non-Cochrane systematic reviews using the chi-square test
or Fisher’s exact test for dichotomous variables, t-test for
continuous variables when the distribution was normal, and
ManneWhitney U test when the distribution was not normal.

We carried out univariable and multivariable linear
regression analyses to explore the association of the total
score for PRISMA harms and for PRISMA, with six pre-
specified study characteristics, respectively. These
included: (1) type of systematic review (Cochrane vs.
non-Cochrane), (2) journal type (high vs. lower-impact
journals), (3) systematic reviews that included both RCTs
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and nonrandomized studies (yes vs. no), (4) clinical focus
(medical vs. surgical), (5) source of funding (government
vs. nongovernment), and (6) significance of primary harm
outcome (yes vs. no/not reported). We used the variance
inflation factor (VIF) to explore for multicollinearity
among study characteristics. A VIF of �5 was considered
unacceptably high correlation [33].
3. Results

We randomly selected 3,001 reports from unique 3,881
articles identified through our literature search. After title
and abstract screening, 227 reports proved potentially
Fig. 1. Flow chart of
eligible. On full text screening, 120 systematic reviews,
including 60 Cochrane systematic reviews and 60 non-
Cochrane systematic reviews, were eligible and included
in our survey (Fig. 1).

The median number of studies included among eligible
reviews was 10 (range 1 to 133); the median number of par-
ticipants included was 2097 (range 32 to 621,845); 93
(77.5%) assessed the effects of drugs in medical specialties
and 27 (22.5%) in surgical specialties; and 61 (50.8%) were
funded by government and 4 (3.3%) by a private for profit
company (Table 1). There was no statistical difference be-
tween Cochrane and non-Cochrane systematic reviews in
number of studies included (median 9 vs. 12, P 5 0.66).
Compared with non-Cochrane systematic reviews,
study selection.



Table 1. Characteristics of included systematic review

Characteristics Total (%) Cochrane SR (%) Non-Cochrane SR (%) P Value

Journal type 0.006a

High-impact journalsb 7 (5.8) 0 7 (11.7)

Lower-impact journals 113 (94.2) 60 (100) 53 (88.3)

Type of studies planned for inclusion

RCTs 120 (100) 60 (100) 60 (100) 0.93

Quasi-RCTs 34 (28.3) 18 (30) 16 (26.7)

Non-RCTs 29 (24.2) 15 (25) 14 (23.3)

Cohort studies 35 (29.2) 15 (25) 20 (33.3)

Case-control studies 30 (25) 15 (25) 15 (25)

Total number of studies includedc

Total 10 (1-133) 9 (1-52) 12 (2-133) 0.66d

RCTs 9 (1-133) 9 (1-52) 9 (1-133) 0.89d

Quasi-RCTs 0 (0-7) 0 (0-7) 0 (0-1)

Non-RCTs 0 0 0

Cohort studies 0 (0-26) 0 0 (0-26)

Case-control studies 0 (0-9) 0 0 (0-9)

Total number of participants includedc

Total 2097 (32-621845) 1,069 (32-138538) 2806 (268-621845) 0.03d

RCTs 1,736 (32-138538) 1,049 (32-138538) 2505 (248-102479) 0.02d

Quasi-RCTs 0 (0-194) 0 (0-194) 0 (0-120)

Non-RCTs 0 0 0

Cohort studies 0 (0-548003) 0 0 (0-548003)

Case-control studies 0 (0-57,036) 0 0 (0-57036)

Clinical specialty 0.016

Medical 93 (77.5) 52 (86.7) 41 (68.3)

Surgical 27 (22.5) 8 (13.3) 19 (31.7)

Background interventions (interventions used across groups) 0.09a

None 57 (47.5) 30 (50) 27 (45)

Active drug(s) 47 (39.2) 29 (48.3) 18 (30)

Surgery 4 (3.3) 0 4 (6.7)

Other (e.g., behavioral intervention, health education) 2 (1.7) 1 (1.7) 1 (1.7)

Not reported 20 (16.7) 8 (13.3) 12 (20)

Type of comparisons 0.14a

Drug(s) vs. drug(s) 72 (60) 35 (58.3) 37 (61.7)

Drug(s) vs. placebo 75 (62.5) 47 (78.3) 28 (46.7)

Drug(s) vs. no intervention/standard of care 20 (16.7) 10 (16.7) 10 (16.7)

Drug(s) vs. other intervention 2 (1.7) 2 (3.3) 0

Methodologists involved !0.001

Yes 44 (36.7) 32 (53.3) 12 (20)

No 40 (33.3) 7 (11.7) 33 (55)

Unclear 36 (30) 21 (35) 15 (25)

Source of funding !0.001a

Private for profit 4 (3.3) 2 (3.3) 2 (3.3)

Private not for profit 3 (2.5) 0 3 (5)

Government 61 (50.8) 43 (71.7) 18 (30)

Not funded 28 (23.3) 8 (13.3) 20 (33.3)

Funding not reported 26 (21.7) 8 (13.3) 18 (30)

Values in parentheses are percentages unless indicated otherwise.
a Fisher’s exact test.
b Annals of Internal Medicine, BMJ, JAMA, Lancet, and New England Journal of Medicine.
c Values are median (range).
d ManneWhitney U test, others are Pearson’s chi-squared test.
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Cochrane reviews included fewer participants (median
1,069 vs. 2,806, P 5 0.03) and were less likely to assess
drug effects in surgical specialties (13.3% vs. 31.7%,
P 5 0.02). Cochrane reviews were more likely to involve
methodologists (53.3% vs. 20.0%; P ! 0.001).

3.1. Adherence to PRISMA harms checklist

Most systematic reviews met few requirements of the
PRISMA harms checklist (Fig. 2 and Table 2). Among
the 23 items from PRISMA harms checklist, only one
(conclusionsdstatement of conclusions in coherence with
the review findings) was reported adequately (proportion
of adherence 5 81.6%). The proportion of reporting other
criteria ranged from 1.7% to 68.3%. For the four essential
reporting items, 11 (9.2%) reviews specifically mentioned
‘‘harms’’ or other related terms, or the harm of interest in
the review title; 2 (1.7%) specified how zero events were
handled; 3 (2.5%) defined each harm addressed, how it
was ascertained, and over what time period; and 9 (7.5%)
described the assessment of possible causality.

In comparison, Cochrane reviews had better reporting with
regard to the search (6.7%vs. 0%,P5 0.04), risk ofbias across
studies in methods section (16.7% vs. 0%, P 5 0.001), study
characteristics (30% vs. 10%,P5 0.006), results of individual
studies (65% vs. 38.3%, P 5 0.003), and risk of bias across
studies in the results section (13.3% vs. 0%, P5 0.004). How-
ever, Cochrane reviews had poorer reporting with respect to
the title (0% vs. 18.3%, P 5 0.001), synthesis of results in
Fig. 2. Proportion of adherence to PRISMA harms checklist (%). *Ess
the results section (1.7% vs. 13.3%,P5 0.02), and limitations
(0% vs. 23.3%, P ˂ 0.001).
3.2. Adherence to PRISMA checklist

Most systematic reviews met the requirements of the
PRISMA checklist (Fig. 3 and Table 2). Among the 27
PRISMA items, 22 were adequately reported (proportion
of adherence �80%). Four of the remaining five items were
reported by most reviews, including description of protocol
and registration (62.5%), presentation of full electronic
search strategy for at least one database (68.3%), presenta-
tion of results regarding any assessment of risk of bias
across studies (78.3%), presentation of results regarding
additional analyses (69.2%), and discussion of limitations
at study and outcome level and at review level (45.8%).

In comparison, Cochrane reviews were more likely to
report a structured summary (Cochrane vs. non-Cochrane:
100% vs. 71.7%, P ˂ 0.001), objectives (100% vs. 75%, P
˂ 0.001), protocol and registration (100% vs. 25%, P ˂
0.001), search (88.3% vs. 48.3%, P ˂ 0.001), data collection
process (100% vs. 93.3%, P 5 0.04), risk of bias within
studies (100% vs. 86.7%, P 5 0.004), and source of fund-
ing (86.7% vs. 66.7%, P 5 0.01). Cochrane reviews were
less likely to report data synthesis in their results section
(probably because the individual studies were not possible
to pool) (88.3% vs. 98.3%, P5 0.03) and limitations (1.7%
vs. 90%, P ˂ 0.001) in the Discussion section.
ential reporting items, other items are desirable reporting items.



Table 2. Adherence of systematic review reporting

Section Items

PRISMA PRISMA harms

Total (%)
Cochrane
SR (%)

Non-Cochrane
SR (%) P Value Total (%)

Cochrane
SR (%)

Non-Cochrane
SR (%) P Value

Title 1 Titlea 116 (96.7) 60 (100) 56 (93.3) 0.12b 11 (9.2) 0 11 (18.3) 0.001

Abstract 2 Structured
summary

103 (85.8) 60 (100) 43 (71.7) !0.001 82 (68.3) 45 (75) 37 (61.7) 0.12

Introduction 3 Rationale 116 (96.7) 59 (98.3) 57 (95) 0.31b 40 (33.3) 19 (31.7) 21 (35) 0.7

4 Objectives 105 (87.5) 60 (100) 45 (75) !0.001 28 (23.3) 18 (30) 10 (16.7) 0.08

Methods 5 Protocol and
registration

75 (62.5) 60 (100) 15 (25) !0.001

6 Eligibility criteria 120 (100) 60 (100) 60 (100) - 20 (16.7) 13 (21.7) 7 (11.7) 0.14

7 Information
sources

118 (98.3) 60 (100) 58 (96.7) 0.16b 0.55

8 Search 82 (68.3) 53 (88.3) 29 (48.3) !0.001 4 (3.3) 4 (6.7) 0 (0) 0.043

9 Study selection 117 (97.5) 60 (100) 57 (95) 0.08b 2 (1.7) 0 (70) 2 (3.3) 0.16b

10 Data collection
process

116 (96.7) 60 (100) 56 (93.3) 0.04b

11 Data items 100 (83.3) 50 (83.3) 50 (83.3) 1 15 (12.5) 5 (8.3) 10 (16.7) 0.17

12 Risk of bias in
individual
studies

113 (94.2) 59 (98.3) 54 (90) 0.052b 3 (2.5) 1 (1.7) 2 (3.3) 0.56

13 Summary
measures

111 (92.5) 53 (88.3) 58 (96.7) 0.08b

14 Synthesis of
resultsa

113 (94.2) 54 (90) 59 (98.3) 0.052b 2 (1.7) 1 (1.7) 1 (1.7) 1.0b

15 Risk of bias
across studies

96 (80) 49 (81.7) 47 (78.3) 0.65 10 (8.3) 10 (16.7) 0 (0) 0.001

16 Additional
analyses

101 (84.2) 53 (88.3) 48 (80) 0.21 9 (7.5) 5 (8.3) 4 (6.7) 0.73b

Results 17 Study selection 116 (96.7) 56 (93.3) 60 (100) 0.12b 6 (5) 2 (3.3) 4 (6.7) 0.40b

18 Study
characteristics
1a

120 (100) 60 (100) 60 (100) - 3 (2.5) 1 (1.7) 2 (3.3) 0.56b

Study
characteristics 2

24 (20) 18 (30) 6 (10) 0.006

19 Risk of bias
within studies

112 (93.3) 60 (100) 52 (86.7) 0.004 12 (10) 5 (8.3) 7 (11.7) 0.54

20 Results of
individual
studies

116 (96.7) 57 (95) 59 (98.3) 0.31b 62 (51.7) 39 (65) 23 (38.3) 0.003

21 Synthesis of
results 1a

112 (93.3) 53 (88.3) 59 (98.3) 0.03b 9 (7.5) 1 (1.7) 8 (13.3) 0.02b

Synthesis of results
2

2 (1.7) 2 (3.3) 0 (0) 0.16b

22 Risk of bias
across studies

94 (78.3) 46 (76.7) 48 (80) 0.66 8 (6.7) 8 (13.3) 0 (0) 0.004

23 Additional
analysis

83 (69.2) 41 (68.3) 42 (70) 0.84

Discussion 24 Summary of
evidence

120 (100) 60 (100) 60 (100) -

25 Limitations 55 (45.8) 1 (1.7) 54 (90) !0.001 14 (11.7) 0 (0) 14 (23.3) !0.001

26 Conclusions 120 (100) 60 (100) 60 (100) - 98 (81.6) 49 (81.7) 49 (81.7) 1.0

(Continued )
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Table 2. Continued

Section Items

PRISMA PRISMA harms

Total (%)
Cochrane
SR (%)

Non-Cochrane
SR (%) P Value Total (%)

Cochrane
SR (%)

Non-Cochrane
SR (%) P Value

Funding 27 Funding 92 (76.7) 52 (86.7) 40 (66.7) 0.01

Summarized scores PRISMA or
PRISMA harms
scoresc

24.5 (26, 30) 25 (23.5, 26) 24 (22, 25) 0.005 4 (2, 6) 4.5 (2, 7) 4 (2.5, 5) 0.29

Values in parentheses are percentages unless indicated otherwise.
a Essential reporting items from PRISMA harms checklist, other items are desirable reporting items.
b Fisher’s exact test; others are Pearson’s chi-squared test.
c Values are median (first quartile, third quartile) and P value are from Mann-Whitney U test.
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3.3. Scores for the PRISMA and PRISMA harms
checklist

The scores for the PRISMA harms checklist (23 items)
were low (median 4, [first, third quartile: 2, 6]), for both
Cochrane and non-Cochrane reviews (4.5 [2, 7] vs. 4
[2.5, 5]; P 5 0.29). The score for the PRISMA checklist
(27 items) was higher among Cochrane vs. non-Cochrane
reviews (25 [23.5, 26] vs. 24 [22, 25]; P 5 0.005).

For the PRISMA harms score, univariable analyses
showed that publication in high-impact journals was associ-
ated with better reporting (Table 3). Multivariable linear
regression analyses, however, showed no significant associ-
ation for any study characteristic with reporting quality,
likely because of low variability in PRISMA harms scores
(Table 3).
15 Risk of bias across studies (in methods sectio
16 Additional analyses (in methods section)

17 Study selection

18 Study characteristics

19 Risk of bias within studies

20 Results of individual studies

21 Synthesis of results (in results section)

22 Risk of bias across studies (in results section)

23 Additional analysis (in results section)

24 Summary of evidence

25 Limitations

26 Conclusions

27 Funding

Total Coc

Fig. 3. Proportion of adherence
For the total score of PRISMA, univariable analyses
showed that Cochrane reviews, those published in high-
impact journals, and government funding were associated
with better reporting (Table 4). Multivariable linear regres-
sion analyses showed that Cochrane reviews
(adjusted b 5 1.26, 95% CI 0.22 to 2.31; P 5 0.018)
was associated with better reporting quality (Table 4).
4. Discussion

4.1. Findings and interpretations

In this cross-sectional survey, we found reporting about
safety-specific information among drug systematic reviews
was generally poor among Cochrane and non-Cochrane
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Table 3. Univariable and multivariable regression analysis of potential factors associated with reporting score measured by PRISMA harms checklist

Study characteristics

Univariable analysis Multivariable analysis

Coefficient P Value Coefficient P Value

Systematic review type (Cochrane vs. non-
Cochrane SR)

0.52 (�0.4, 1.44) 0.27 0.77 (�0.36, 1.89) 0.18

Journal type (high-impact journals vs.
lower-impact journals)

1.94 (�0.002, 3.88) 0.05 1.99 (�0.15, 4.13) 0.07

Systematic reviews included both RCTs
and nonrandomized studies (yes vs. no)

0.82 (�0.71, 2.36) 0.29 0.87 (�0.68, 2.43) 0.27

Clinical specialty (medical vs. surgical) 0.08 (�1.02, 1.19) 0.88 �0.12 (�1.25, 1.00) 0.83

Source of funding (government vs.
nongovernment)

0.38 (�0.54, 1.3) 0.42 �0.04 (�1.07, 1.00) 0.94

Significance of primary safety outcome
(yes vs. no/not reported)

�0.85 (�1.86, 0.15) 0.10 �0.58 (�1.64, 0.47) 0.28
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reviews. This also applied to the four essential PRISMA
harm items (proportion of adherence ranging from 1.7%
to 9.2%) and 19 nonessential items (proportion of adher-
ence ranging from 1.7% to 81.6%). Our findings are consis-
tent with a survey of systematic reviews assessing harms
reporting for various health care interventions (adherence
ranging from 13% to 62% [23]). The deficiency of report-
ing safety information may be explained, in part, because
safety is not the primary aim of most reviews. We found
that, in general, both Cochrane and non-Cochrane system-
atic reviews generally met PRISMA reporting
recommendationsdconsistent with previous surveys
[11,18,19]. We also found that Cochrane reviews were
associated with better general reporting. The potential
explanation is that Cochrane reviews often have mandatory
reporting sections [34,35].

4.2. Strengths and limitations

Our study has several strengths. First, this was the first
systematic survey to specifically investigate the quality of
reporting of safety information among systematic reviews
of drug therapy. Second, we randomly sampled systematic
reviews from the core clinical journals. This collection
Table 4. Univariable and multivariable regression analysis of potential facto

Study characteristics

Univariable a

Coefficient

Systematic review type (Cochrane vs. non-
Cochrane SR)

1.17 (0.31, 2.02)

Journal type (high-impact journals vs.
lower-impact journals)

1.09 (�0.77, 2.96)

Systematic reviews included both RCTs
and nonrandomized studies (yes vs. no)

0.63 (�0.83, 2.09)

Clinical specialty (medical vs. surgical) 0.26 (�0.79, 1.31)

Source of funding (government vs.
nongovernment)

1.14 (0.29, 2)

Significance of primary safety outcome
(yes vs. no/not reported)

0.003 (�0.96, 0.97)
represents a group of leading journals across different med-
ical and surgical specialties. Thus, our findings are likely to
be generalizable. Third, we included Cochrane reviews and
non-Cochrane reviews. Fourth, we used rigorous systematic
survey methods including explicit eligibility criteria, and
standardized, pilot-tested forms accompanied by written in-
structions for study screening and data extraction.

Our study also has limitations. First, the reviews we
included were published in 2015, a year before the PRISMA
harms checklist was published, which means that no review
authors would have been aware of this checklist. However, a
high-profile 2014 review of limitations of harms reporting
among systematic reviews that were the basis for the PRIS-
MA harms checklist [23] highlighted the essential reporting
issues before publication of the PRISMA harms statement.
Second, as it may take up several years to see a reporting
guideline being fully implemented into practice, our study
did not assess the implementation of PRISMA harms check-
list, and we investigated the quality of reporting of safety in-
formation among drug systematic reviews predating this
checklist, which will be a helpful baseline from which to
measure improvement in the reporting of safety. Third, the
use of an aggregate scoring scheme for PRISMA and
rs associated with reporting scores measured by PRISMA checklist

nalysis Multivariable analysis

P Value Coefficient P Value

0.01 1.26 (0.22, 2.30) 0.018

0.25 1.61 (�0.38, 3.59) 0.11

0.40 0.79 (�0.65, 2.23) 0.28

0.62 �0.01 (�1.05, 1.04) 0.99

0.01 0.59 (�0.37, 1.56) 0.22

0.99 0.41 (�0.57, 1.39) 0.41
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PRISMA harms may not be optimal, given the potential dif-
ference in item importance. Finally, as our survey excluded
individual participant data meta-analyses, network meta-
analyses, and systematic reviews reported as a research let-
ter, the findings from our study may not be generalizable to
these reviews.

4.3. Suggestions for reporting safety information among
drug systematic reviews

Adverse effects are important issues in drug trials and
subsequent meta-analyses. In drug trials, the assessment
of drug safety and benefit-risk profiles is often limited,
partially because of the inadequacy of the methodology in
the planning, collection, analysis, reporting, and interpreta-
tion of adverse event data [36e38]. Likewise, in drug sys-
tematic reviews, authors usually focus on efficacy data and
less on safety data. This survey highlights the need for sys-
tematic review authors to better report safety information
among drug systematic reviews.

In the future, the authors of drug systematic reviews
should adhere to the PRISMA harms checklist for reporting
of drug safety information, and journals should consider
formally endorsing the PRISMA harms statement. Accord-
ing to PRISMA harms checklist, the review authors are
encouraged to include more details, both in the methods
and results sections, about drug safety. They may also
consider expanding discussion about the findings on drug
safety or reporting these details in an Appendix.
5. Conclusions

Although both Cochrane and non-Cochrane systematic
reviews generally meet reporting criteria proposed by the
PRISMA statement, the reporting of safety-specific infor-
mation among drug systematic reviews was poor predating
PRISMA harms checklist. Our findings suggested a strong
need to use the PRISMA harms checklist for reporting
safety among drug systematic reviews. Both systematic re-
viewers and journal editors should pay more attention on
the reporting of such information.
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