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What is new?

Key findings

In this large sample of 1567 interventions studied within Cochrane reviews published
since 2008, we found that the effectiveness of most (95%) interventions is not
supported by high quality evidence.

The safety of healthcare interventions is measured more rarely than benefits within

Cochrane reviews.

What this adds to what was known?

Previous estimates of the proportion of healthcare interventions that are not based on
high-quality evidence are heterogeneous, out-of-date, use questionable methods to
determine evidence-quality, or based on small samples.

Our large sample is up-to-date, and based on the more widely accepted Grading of
Recommendations Assessment, Development and Evaluation (GRADE) for rating

evidence quality.

What is the implication and what should change now?

The benefits and harms of healthcare interventions should be measured in higher
quality evidence.

Cochrane reviews should insist that intervention harms be measured more rigorously
and consistently.

Patients, doctors, and policy makers should consider the lack of high quality evidence

to support the benefits and safety of many interventions in their decision making.



Abstract

Background

Previous estimates of the proportion of healthcare interventions that are not based on high-
quality evidence are heterogeneous, out-of-date, or based on small samples. The objective of
this study was to determine the proportion of healthcare interventions that are effective

according to high-quality evidence.

Design and setting

We selected a random sample of 2428 (35%) of all Cochrane Reviews published between 1
January 2008 and 5 March 2021. We extracted data about interventions within these reviews
that were compared with placebo, or no treatment, and whose outcome quality was rated
using Grading of Recommendations Assessment, Development and Evaluation (GRADE).
We calculated the proportion of healthcare interventions tested within Cochrane Reviews,
whose effectiveness was based on high-quality evidence according to GRADE, had
statistically significant positive (favourable) effects, and were judged to be effective by the
review authors. We also calculated the proportion of healthcare interventions within

Cochrane Reviews that suggested harm.

Results

A total of 1567 interventions were eligible for analysis. Eighty-seven (5.6%) of the
interventions had a positive, statistically significant result and high quality first listed primary
outcomes and were rated as being effective by review authors. Harms were measured for 577

(36.8%) of interventions, while evidence of statistically significant harm was substantiated



for 127 of those (127/1567; 8.1%). Our study was limited by potential unreliability of

GRADE for determining the quality of evidence.

Conclusion
Most healthcare interventions studied within Cochrane Reviews do not have high quality

evidence supporting their effectiveness, and often lack evidence of harms.
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1. Introduction

1.1.Rationale

Early evidence-based medicine researchers exposed some widely used interventions
as useless or even harmful. For example, antiarrhythmic drugs were widely prescribed in the
belief that they would reduce mortality from myocardial infarction until a placebo-controlled
trial found that the drugs increased mortality (1). In another example, putting infants to sleep
on their stomachs was recommended based on experts’ idea that babies would be less likely
to choke on their vomit (2), until large epidemiological studies found that stomach sleeping
increased the risk of sudden infant death syndrome (3). More recently, the benefits of
oseltamivir for influenza were called into question by a systematic review of clinical study
reports (4).

Critics of evidence-based medicine have questioned the extent to which these
celebrated examples are representative (5, 6). Pointing to examples of modern medicine’s
success—including the discovery of penicillin and the great increases in life span over the
last 100 years—some have claimed that the examples of harmful or useless medicine are
exceptional (5). Nevertheless, some scholars have argued that the increase in life span may be
more due to general social, hygienic and economic progress than to the benefit of medical
interventions (7).

Several meta-epidemiological studies have investigated the extent to which healthcare
interventions are evidence-based, with varying results. A 2001 estimate identified about a
quarter (22.5%) of healthcare interventions studied in 160 Cochrane Reviews to have good
evidence of a positive effect (8). To reach their conclusion, two study authors were asked to
independently rate the interventions on a 6-point scale ranging from “positive effect” to
“harmful”. In a study published in 2007, authors used a similar 6-point scale to rate

interventions in a sample of 1016 Cochrane reviews (9). They concluded that 56% of



healthcare interventions were likely to be beneficial. Also published in 2007, a review
claimed that of 2500 treatments that were supported by “good” evidence (defined as evidence
from randomised trials), 22% were likely to be beneficial (10).

Since these earlier studies have been done, the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) system has been introduced (11).
GRADE is robust, transparent, and widely used, with official endorsements from over 100
organisations worldwide, officially (12). A recent 2020 sample of 154 Cochrane reviews that
were updates of reviews published in 2013/14(13) found that 10% had primary outcomes
supported by high quality evidence according to GRADE (14). However, this review was

based on a small sample and may not be representative.

1.2.0bjectives
The aim of this study is to overcome this gap in the literature and provide an up-to-
date and comprehensive estimate of the proportion of healthcare intervention whose
beneficial effects are supported by high quality evidence according to GRADE. We also aim

to measure the proportion of interventions whose harms were measured.

2. Methods

Our meta-epidemiological study was reported in accordance with the 2009 PRISMA
statement (15). Our review protocol was registered with PROSPERO in April 2021
(registration number CRD42021240989).

2.1.Information sources
To identify eligible interventions, we searched all systematic reviews of interventions

in the Cochrane Database of Systematic Reviews published between 1 January 2008 (when



GRADE became commonly used) and 5 March 2021. Our units of assessment were

interventions within Cochrane reviews.

2.2.Eligibility criteria
To be eligible for inclusion, interventions had to be compared with placebo, no
treatment, or treatment as usual (but not an active comparator). Also, the quality of evidence
for effects was rated using GRADE. We excluded interventions within outdated versions of
reviews that were superseded by newer versions, and interventions within withdrawn

reviews.

2.3.Search strategy
The titles, authors, year, doi, and Cochrane Review Group information were retrieved
directly from the Cochrane Library for all intervention reviews published between 1 January
2008 and 5 March 2021 (n=6928 reviews) into Excel. One author (JH) used a random
number generator to obtain a stratified random sample of 35% of reviews from each review

group (16, 17).

2.4.Data items
A standardised, pre-piloted form was used to extract data from the included studies
for assessment of study quality and evidence synthesis. A single reviewer extracted data. We
extracted information about the condition, the population (adults, children, mixed), included
study designs (randomised trials or observational studies), intervention, and control
(placebo/sham, usual care, no treatment). We also recorded the intervention category
(pharmacological, psychological, surgical, behavioural, diet and exercise, manual therapies,

alternative, other), as well as the type of outcomes (mortality; other objective outcomes



assessed with an instrument or prespecified measurable criteria; or subjective), and overall
GRADE rating.

If an outcome of the intervention was rated as high quality according to GRADE, we
recorded outcome category (subjective/objective), number of trials and number of
participants, effect, effect size, significance level, whether there was a statistically significant
positive result, and whether the original review authors deemed the intervention to be
effective. This information was obtained from the conclusions section in the review abstract
and the body of the review (subsections “implications for practice” and/or “implications for
research”) (13). An example of positive interpretations include: “Buprenorphine should be
supported as a medication to use” (18).

In cases where multiple Summary of Findings tables within the same review existed
for the intervention’s primary outcome, we considered only the one listed first. In cases
where no high-quality evidence was recorded for the first-listed primary outcome, we
documented whether up to three other outcomes (primary or not) were rated as based on
high-quality evidence. If not, we reported the highest GRADE rating for a primary outcome.

In addition, one author (JH) checked 10%, and a computer program using R (19)
extracted data directly from Cochrane Reviews and checked all sampled reviews for the
following domains: whether there was a GRADE rating, whether there was a high GRADE-
rated outcome and if so, what the high GRADE-rated outcome was, and whether the review
had been withdrawn, and whether there was a newer version of the review. Discrepancies

between computer and human extractions were resolved by two reviewers (HW, JH).

2.5.Risk of bias assessment

The risk of bias within the systematic reviews was checked using the Kleijnen

Systematic Review (KSR) Evidence database has ranked all Cochrane reviews dating back to
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2015 using the ROBIS tool (20). We used the database to identify which of the high quality
first reported primary outcomes were supported by reviews with a low risk of bias,

methodologically.

2.6  Data Synthesis and Analysis

We produced descriptive statistics and proportions (n/N). Results were presented as
absolute numbers and percentages, while also as effect sizes with the respective frequentist
uncertainty estimators, the 95% confidence interval and p- values, where applicable. Data
management, processing and analysis was performed with Stata version 15.1 (21).

On an exploratory basis, we designed a mixed effects logistic regression model to
predict any effect of year, intervention category and comparator category, on the odds of an
intervention being rated as high quality according to GRADE, bearing also a statistically

significant effect and being effective according to review authors’ interpretation.

2.7 Protocol Amendments

We initially intended to test for differences between the different Cochrane Review
groups. However, there were too few reviews in certain groups and too large an amount of
groups to allow for statistical comparisons. Instead, we presented the results of the primary
outcome by review group, allowing for informal comparisons (Table 1). After the protocol
was published, we decided to also use a computerized algorithm to explore how well a text
mining program can be used to extract information and check human extraction. In addition,
to account for problems with associating statistical significance with effectiveness, we
modified the primary outcome to include interventions whose effectiveness was also

supported by the review authors.
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3. Results

3.1.Sample identification

From our sample of 2428 reviews, 1567 interventions from 1076 independent reviews
met our inclusion criteria (see Appendix Table 1). The overlapping reasons for exclusion
were: n=46 had been superseded by more up-to-date version, n=112 were studied in reviews
that had been withdrawn, n=684 interventions were compared with an active comparator, and
n=875 did not include a GRADE assessment.

Our sample included interventions from all 53 Cochrane Review groups (see Table 1).
The interventions were tested in adults (n= 892), adults or children (n=413), children (n=80),
infants or children (n=38), infants (n=77), and unclear populations (n=67). Most (1468,
93.7%) interventions’ effects were tested in randomised trials, with 88 (5.6%) tested in a mix
of randomised and non-randomised trials, and 11 (0.7%) tested in non-randomised trials.
Over half (n=820, 52.3%) the interventions were pharmacological, 247 (15.8%) were
behavioural or psychological, 56 (3.6%) exercise, 100 (6.4%) surgical, 62 (4.0%) diet, 46
(2.9%) alternative, 38 (2.4%) manual therapies, and 198 (12.6%) other (not included in the
abovementioned categories). The comparators were: placebo or sham: n=708 (45.2%); usual
or standard care: n=546 (34.8%); and no treatment: n= 313 (20.0%).

The text-mining program revealed 1846 (19% of all relevant cells in the extraction
table) discrepancies between the program and human. The human was deemed to be correct

in most (1783, 97%) of the cases.

3.2.Quality of Evidence Supporting Intervention Effects
One in 10 (n=158 of N=1567) interventions had a first listed primary outcome rated
as high quality according to GRADE. Of these, 106 (6.8% of the whole sample) also had a

positive, statistically significant result, while 87 (5.6%) had a high-quality outcome,
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statistically significant result, and were rated by review authors as being at least very likely to
be effective (see Table 1). Breakdown of those 87 interventions across intervention category,
type of comparator treatment, type of outcome, and target population is presented in Table 2.
An additional 31 interventions (2.0%) had at least one (primary but not first reported) high
quality outcome. Among the interventions that did not have a first listed or other high quality
primary outcome, the highest GRADE rating for any outcome (first listed primary or not) was
moderate in 472 (30.1%), low in 533 (34.0%), and very low in 373 (23.8%). Our primary
outcome was met more often by pharmacological interventions (73%) than other intervention
categories. However, the majority (52.3%) of the interventions were pharmacological

anyhow, although in lower proportion (see Table 2).

3.3.Quality of Evidence Supporting Intervention Harms

Harms of 577 out of 1567 (36.8%) interventions were quantified in some way. 40
(6.9%) of these measured mortality, 402 (69.7%) measured other objective outcomes, 25
(4.3%) measured subjective outcomes, and 110 (19.1%) measured unclear or unspecified
types of adverse outcomes. Out of the 577 interventions that reported harms, there was
evidence about a statistically significant effect of harm in 127 (8.1% of the whole sample).
The breakdown of these 127 that suggested a significant harmful effect across intervention
category, type of comparator treatment, type of outcome, target population and grade rating is
shown in Table 3. One fifth of those (18/127; 14.2%) were supported by high quality
evidence as per GRADE. Outside pharmacological interventions, harms were not likely to be

reported (see Table 3).
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Table 1. Characteristics of included interventions

Intervention benefits

Harms

No. interventions | % with first listed % first listed % first listed primary n (%) n (%) evidence of harm
that met primary outcome primary outcome outcome high quality quantify
inclusion criteria high quality high quality according to GRADE harms
according to according to +9% Effective + review
GRADE GRADE + % authors state effective
Effective
Cochrane Review
Group
Overall 87 (5.6%) 577
0, 0,
1567 158 (10.1) 106 (6.8%) (36.8%) 127 (8.1%)
Acute Respiratory 0 o o 12 0
Infections 30 6 (20.0%) 5 (16.7%) 5 (116.7%) (40.0%) 3 (10.0%)
Airways 0 o 0 25 o
52 6 (11.5%) 6 (11.5%) 5 (9.6%) (48.1%) 3(5.8%)
Anaesthesia 0 0 0 16 o
22 2 (9.1%) 2 (9:.1%) 2 (9.1%) (72.7%) 1 (4.5%)
Back and Neck 10 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (20.0%) 1 (10.0%)
Bone, Joint and 0 o 0 0 o
Muscle Trauma 21 3 (14.3%) 3 (14.3%) 3 (14.3%) 4 (19.1%) 1 (4.8%)
Breast Cancer 11 5 (45.5%) 2 (18.2%) 1(9.1%) 2 (18.2%) 2 (18.2%)
Childhood Cancer 5 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (40.0%) 0 (0.0%)
Colorectal 14 3 (21.4%) 3 (21.4%) 3 (21.4%) 8 (57.1%) 2 (14.3%)
Common Mental 0 0 0 19 o
Disorders 48 3(6.3%) 2 (4.2%) 2 (4.2%) (39.6%) 3(6.3%)
Consumers and 0 0 0 0 o
Communication 12 1(8.3%) 1(8.3%) 1(8.3%) 1(8.3%) 0 (0.0%)
Cystic Fibrosis and 0 0 0 14 o
Genetic Disorders 36 1(2.8%) 0 (0.0%) 0 (0.0%) (38.9%) 1(2.8%)
Dementia and 14
Cognitive 29 6 (20.7%) 2 (6.9%) 1(3.4%) 5 (17.2%)
(48.3%)
Improvement
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Intervention benefits Harms
No. interventions | % with first listed % first listed % first listed primary n (%) n (%) evidence of harm
that met primary outcome primary outcome outcome high quality quantify
inclusion criteria high quality high quality according to GRADE harms
according to according to +9% Effective + review
GRADE GRADE + % authors state effective
Effective
Developmental, 14
Psychosocial and 42 4 (9.5%) 3 (7.1%) 3 (7.1%) 3 (7.1%)
. (33.3%)
Learning Problems
Drugs and Alcohol 14 3 (21.4%) 3 (21.4%) 2 (14.3%) 2 (14.3%) 1(7.1%)
Effective Practice and 0 0 0 0 )
Organisation of Care 37 8 (21.6 %) 6(16.2%) 5 (13.5%) 4 (10.8%) 0 (0.0%)
Emergency and
Criﬁcgl Cg/re 15 0 (0.0%) 0 (0.0%) 0 (0.0%) 9 (60.0%) 0 (0.0%)
ENT 0 0 0 11 0
18 1(5.6%) 1 (5.6%) 1 (5.6%) (61.1%) 2 (11.1%)
Epilepsy 12 2 (16.7%) 1 (8.3%) 1 (8.3%) 6 (50.0%) 4 (33.3%)
Eyes and Vision 0 0 0 17 0
44 8 (18.2%) 4 (9.1%) 4 (9.1%) (38.6%) 6 (13.6%)
Fertility Regulation 9 3 (33.3%) 0 (0.0%) 0 (0.0%) 1(11.1%) 1(11.1%)
Gut 0 s 0 29 o
49 5 (10.2%) 5 (10.2%) 5 (10.2%) (59.2%) 2 (4.1%)
Gynaecological, 14
Neuro-oncology and 36 5 (13.9%) 4 (11.1%) 4 (11.1%) 4 (11.1%)
(38.9%)
Orphan Cancer
Gynaecology and 0 0 0 32 0
Fertility 62 0 (0.0%) 0 (0.0%) 0 (0.0%) (51.6%) 8 (12.9%)
Haematology 15 1(6.7%) 1 (6.7%) 1 (6.7%) 8 (53.3%) 2 (13.3%)
Heart 0 0 0 21 0
44 2 (4.5%) 1(2.3%) 0 (0.0%) (47.7%) 9 (20.5%)
Hepato-Biliary 41 1 (2.4%) 0 (0.0%) 0 (0.0%) 21 (51.2% 1 (2.4%)
HIV/AIDS 7 3 (42.9%) 3 (42.9%) 2 (28.6%) 2 (28.6%) 0 (0%)
Hypertension 0 0 0 10 0
18 1 (5.6%) 1 (5.6%) 1 (5.6%) (55.6%) 3 (16.7%)
Incontinence 9 2 (22.2%) 1 (11.1%) 0 (0.0%) 3 (33.3%) 0 (0.0%)
Infectious Diseases 22 6 (27.3%) 4 (18.2%) 3 (13.6%) 7 (31.8%) 3 (13.6%)
Injuries 10 1 (10%) 0 (0.0%) 0 (0.0%) 1 (10.0%) 0 (0.0%)
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Intervention benefits Harms
No. interventions | % with first listed % first listed % first listed primary n (%) n (%) evidence of harm
that met primary outcome primary outcome outcome high quality quantify
inclusion criteria high quality high quality according to GRADE harms
according to according to +9% Effective + review
GRADE GRADE + % authors state effective
Effective

Kidney and 0 0 0 12 o
Transplant 55 4 (7.3%) 3 (5.5%) 3(5.5%) (21.8%) 3(5.5%)
Lung Cancer 7 2 (28.6%) 1 (14.3%) 1 (14.3%) 3 (42.9%) 2 (28.6%)
Metabolic and 0 0 0 0 0
Endocrine Disorders 21 0 (0.0%) 0 (0.0%) 0 (0.0%) 7 (33.3%) 3 (14.3%)
Movement Disorders 7 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Multiple Sclerosis
and Rare Diseases of 14 1(7.1%) 0 (0.0%) 0 (0.0%) 4 (28.6%) 1(7.1%)
the CNS
Musculoskeletal 0 0 o 27 0

50 12 (24%) 11 (22.0%) 10 (20.0%) (54.0%) 8 (16.0%)
Neonatal 0 0 0 25 o

63 4 (6.3%) 3 (4.8%) 3 (4.8%) (39.7%) 3 (4.8%)
Neuromuscular 0 h 0 21 o

54 5(9.3%) 2 (3.7%) 1(1.9%) (38.9%) 5(9.3%)
Oral Health 38 1(2.6%) 0 (0.0%) 0 (0.0%) 3 (7.9%) 0 (0.0%)
Pain, Palliative and 0 0 0 18 0
Supportive Care 53 3(5.7%) 3(5.7%) 2 (3.8%) (34.0%) 7 (13.2%)
Pregnancy and 0 0 0 14 o
Childbirth 76 10 (13.2%) 5 (6.6%) 4 (5.3%) (18.4%) 3(3.9%)
Public Health 23 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Schizophrenia 0 0 0 26 0

48 3(6.3%) 3(6.3%) 3(6.3%) (54.2%) 5 (10.4%)
Sexually Transmitted 0 0 0 0 0
Infections 4 1 (25%) 0 (0.0%) 0 (0.0%) 1 (25.0%) 1 (25%)
Skin 0 0 0 43 o

65 7 (10.8%) 4 (6.2%) 3 (4.6%) (66.2%) 5 (7.7%)
Stroke 35 1(2.9%) 0 (0.0%) 0 (0.0%) (281.2% ) 1(2.9%)
Tobacco Addiction 25 1 (4.0%) 1 (4.0%) 1 (4.0%) 1 (4.0%) 0 (0.0%)
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Intervention benefits

Harms

No. interventions | % with first listed % first listed % first listed primary n (%) n (%) evidence of harm
that met primary outcome primary outcome outcome high quality quantify
inclusion criteria high quality high quality according to GRADE harms
according to according to +9% Effective + review
GRADE GRADE + % authors state effective
Effective
Urology 20 3 (15.0%) 0 (0.0%) 0 (0.0%) (601_3% ) 3 (15.0%)
Vascular 39 7 (17.9%) 5 (12.8%) 1 (2.6%) 8 (20.5%) 4 (10.3%)
Work 56 1(1.8%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Wounds 20 0 (0.0%) 0 (0.0%) 0 (0.0%) (551.(1)% ) 2 (10.0%)
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Table 2. Characteristics of interventions that met the primary outcome (high quality,

statistically significant effect, and authors interpret as effective)

High quality GRADE+

All sample of High H(IBQIQ ’ggaEI:cy statistically significant
included quality L effect+ authors’
interventions GRADE . st_aystlcally interpretation as
significant effect .
effective
g‘;fgg’g;‘;'on n (%) n (%) n (%) n (%)
Pharmacological 820 (52.3%) 108 (68.4%) 76 (71.7%) 64 (73.6%)
Ef?fﬁé?é’;?!ﬁ | 247 (15.8%) 20 (12.6%) 12 (11.3%) 9 (10.3%)
Exercise 56 (3.6%) 7 (4.4%) 6 (5.7%) 5 (5.8%)
Diet 62 (4.0%) 1 (0.6%) 1 (0.9%) 1(1.2%)
Surgical 100 (6.4) 5 (3.2%) 4 (3.8%) 4 (4.6%)
Alternative 46 (2.9%) 2 (1.3%) 1 (0.9%) 0 (0.0%)
Manual therapies 38 (2.4%) 1 (0.6%) 0 (0.0%) 0 (0.0%)
Other 198 (12.6%) 14 (8.9%) 6 (5.7%) 4 (4.6%)
Comparator
Placebo/ Sham 708 (45.2%) 87 (55.1%) 61 (57.5) 51 (58.6%)
gsual/ Standard 546 (34.8%) | 46 (29.1%) 27 (25.5%) 22(25.3%)
No treatment 313 (20.0%) 25 (15.8%) 18 (17.0%) 14 (16.1%)
Type of Outcome
Mortality NR 15 (9.5%) 6 (5.7%) 5 (5.8%)
Other Objective NR 119 (75.3%) 85 (80.2%) 71 (81.6%)
Subjective NR 24 (15.2%) 15 (14.2%) 11 (12.6%)
Target Population
Adults 892 (56.9%) 96 (60.8%) 63 (59.4%) 48 (55.2%)
m‘l’l‘;gr(]";‘?ﬁgng) 413 (26.4%) | 43 (27.2%) 29 (27.4%) 25 (28.7%)
Children 80 (5.1%) 4 (2.5%) 2 (1.9%) 2 (2.3%)
:\r’]'f';‘rffs)("h"dre“ or 38 (2.4%) 3 (1.9%) 2 (1.9%) 2 (2.3%)
Infants 77 (4.9%) 5 (3.2%) 4 (3.8%) 4 (4.6%)
Not stated/ unclear 67 (4.3%) 7 (4.4%) 6 (5.6%) 6 (6.9%)
Total 1567 (100.0%) (10%%3% )| 106(100.0%) 87 (100.0%)

NR=not recorded (this data was only recorded for high quality (++) outcomes

Table 3. Harms outcomes and statistically significant harmful effect of interventions,

divided by categories

All sample of included
interventions

Harms outcomes

Harms outcome+
statistically significant

Intervention Category n (%) n (%) n (%)
Pharmacological 820 (52.3%) 431 (74.7%) 107 (84.3%)
Behavioural/ Psychological 247 (15.8%) 28 (4.9%) 3 (2.3%)
Exercise 56 (3.6%) 4 (0.7%) 0 (0.0%)
Diet 62 (4.0%) 14 (2.4%) 0 (0.0%)
Surgical 100 (6.4) 45 (7.8%) 10 (7.9%)
Alternative 46 (2.9%) 3 (0.5%) 0 (0.0%)
Manual therapies 38 (2.4%) 14 (2.4%) 3 (2.3%)
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Other 198 (12.6%) 38 (6.6%) 4 (3.2%)
Comparator

Placebo/ Sham 708 (45.2%) 358 (62.1%) 87 (68.5%)
Usual/ Standard Care 546 (34.8%) 145 (25.1%) 29 (22.8%)
No treatment 313 (20.0%) 74 (12.8%) 11 (8.7%)
Type of Outcome

Mortality NR 40 (6.9%) 2 (1.6%)
Other Objective NR 402 (69.7%) 95 (74.8%)
Subjective NR 25 (4.3%) 7 (5.5%)
Unclear/ unspecified NR 110 (19.1%) 23 (18.1%)
Target Population

Adults 892 (56.9%) 319 (55.3%) 83 (65.4%)
Mixed (adults or children/ infants) 413 (26.4%) 178 (30.8%) 28 (22.1%)
Children 80 (5.1%) 23 (4.0%) 7 (5.5%)
Mixed (children or infants) 38 (2.4%) 9 (1.6%) 3 (2.4%)
Infants 77 (4.9%) 29 (5.0%) 4 (3.2%)
Not stated/ unclear 67 (4.3%) 19 (3.3%) 2 (1.6%)
Grade Rating

High NR 33 (5.7%) 18 (14.2%)
Moderate NR 150 (26.0%) 58 (45.7)
Low NR 222 (38.5%) 38 (29.9%)
Very Low NR 156 (27.0%) 13 (10.2%)
Unspecified NR 16 (2.8%) 0 (0.0%)
Total 1567 (100.0%) 577 (100.0%) 127 (100.0%)

NR, not recorded for the entire sample of interventions; this is a harm-specific category.

3.4.Risk of Bias in Individual Studies

Of the 87 interventions that met our inclusion criteria, we were able to access ROBIS

ratings for 35 (40.2%) of the reviews. Of those, most (n=32, 91.4%) were rated as having a

low risk of bias. The remaining four (8.6%) had a high risk of bias.

3.5.Results of Syntheses

The exploratory regression model to identify any predictors of our primary outcome

based on year, intervention category, and comparator category, did not identify evidence for

important predictors, as no statistically significant associations were detected (Appendix

Table 1).

4. Discussion

4.1.Summary of findings
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Our large, recent, random sample of interventions used a transparent method for
judging evidence quality and found that very few interventions within are effective according
to high quality evidence, and harms are rarely reported rigorously. Our results are consistent
with previous estimates that less than half of medical interventions are supported by high
quality evidence (8-10), and a recent study suggesting that only 10% of interventions produce
outcomes supported by high quality outcomes (14). The relative paucity of evidence for
harms that we identified is echoes a recent review suggesting that measurements of harms

within systematic reviews is incomplete (22).

4.2.Limitations

Our review had a number of limitations. First, our sample was limited to interventions
that were recently studied in Cochrane reviews. Healthcare interventions evaluated in recent
Cochrane reviews may not be representative of all healthcare interventions. It could be that
older interventions are more likely to be effective, and that dramatically effective treatments
do not need to be tested in systematic reviews (23). If so, our results may understate the
proportion of healthcare interventions that are effective. That being said, dramatically
effective interventions are very rare (24). Moreover, we are not aware of any evidence that
GRADE ratings for older reviews would be higher. In fact, our exploratory analysis did not
detect statistically significant differences between the proportion of high-quality primary
outcomes in older reviews (2008—2014) compared with more recent reviews (2015—2021)
(see Appendix).

Second, we reported the first listed primary outcome and up to 3 additional high-
quality outcomes, and the first listed harms. Interventions may have additional benefits and

additional harms. However, few of these were supported by high-quality evidence and adding
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more outcomes would not have changed our main conclusion. Moreover, measuring more
outcomes would have increased the risk of false positive results.

Third, it was sometimes difficult to determine whether a control intervention
described as standard or usual care was, in fact, an active intervention. In the included
reviews, standard care (comparisons in roughly a third of included interventions) sometimes
included a competing intervention, while in other cases was akin to no or minimal treatment,
and in many cases incomplete reporting made it difficult to distinguish. Reviewers therefore
had to use their judgment. This limitation, while it may have led to a different sample size, is
unlikely to have influenced our main findings.

Fourth, while GRADE has the advantage of being more transparent and widely
accepted than earlier methods for rating the quality of evidence, it is not unproblematic. The
inter-rater reliability of GRADE is only high among trained users (25), and all users of
GRADE in Cochrane Reviews may not be well trained.

Fifth, the data in our review was not all extracted by two independent reviewers. We
used two strategies to mitigate this. First, one reviewer (JH) checked a sample of 10% of the
interventions extracted by all reviewers. Second, a machine algorithm was used to check
several key domains for all included reviews, and discrepancies were resolved by a third
independent reviewer. In short, this potential limitation is unlikely to have led to a
substantive difference in our results.

Sixth, systematic reviewers may not necessarily explicitly endorse an intervention as
effective, but it may still be effective. Systematic reviewers at Cochrane often avoid making
recommendations. Then, statistical significance does not equate with clinical significance. To
account for this, we also reported the number of interventions with a high quality outcome,

and it was still a small minority of the interventions (10%).
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5. Conclusion

While many healthcare interventions may be beneficial, very few have high quality
evidence to support their effectiveness and safety. This problem can be remedied by high
quality studies in priority areas. These studies should measure harms more frequently and
more rigorously. Practitioners and the public should be aware that many frequently used

interventions are not supported by high quality evidence.
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