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Abstract
Objectives  Our objectives were to examine 
the magnitude of the proportion attributable 
to contextual effects (PCE), which shows what 
proportion of the treatment arm response can 
be achieved by the placebo arm across various 
interventions, and to examine PCE variability by 
outcome type and condition.
Design  We conducted a meta-epidemiological 
study.
Setting  We searched the Cochrane Database of 
Systematic Reviews with the keyword ‘placebo’ in 
titles, abstracts and keywords on 1 January 2020.
Participants  We included reviews that showed 
statistically significant beneficial effects of the 
intervention over placebo for the first primary 
outcome.
Main outcome measures  We performed a random-
effects meta-analysis to calculate PCEs based on 
the pooled result of each included review, grouped 
by outcome type and condition. The PCE quantifies 
how much of the observed treatment response can 
be achieved by the contextual effects.
Public and patient involvement statement  No 
patient or member of the public was involved in 
conducting this research.
Results  We included 328 out of 3175 Cochrane 
systematic reviews. The results of meta-analyses 
showed that PCEs varied greatly depending on 
outcome type (I2=98%) or condition (I2=98%), but 
mostly lie between 0.40 and 0.95. Overall, the 
PCEs were 0.65 (95% CI 0.59 to 0.72) on average. 
Subjective outcomes were 0.50 (95% CI 0.41 to 
0.59), which was significantly smaller than those 
of semiobjective (PCE 0.78; 95% CI 0.72 to 0.85) 
or objective outcomes (PCE 0.94; 95% CI 0.91 to 
0.97).
Conclusions  The results suggest that much of 
the observed benefit is not just due to the specific 
effect of the interventions. The specific effects of 
interventions may be larger for subjective outcomes 
than for objective or semiobjective outcomes. 
However, PCEs were exceptionally variable. When 
we evaluate the magnitude of PCEs, we should 
consider each PCE individually, for each condition, 
intervention and outcome in its context, to assess 
the importance of an intervention for each specific 
clinical setting.

Introduction
Placebo has long been used as a dummy treat-
ment in control groups of randomised controlled 
trials (RCTs) to control for non-specific factors.1 2 
Improvement seen in the intervention group (treat-
ment response) can often be seen in the placebo 
group and is understood to be due to three contex-
tual effects: the placebo effect, the natural course 
of the disease or regression to the mean.3 While the 

WHAT IS ALREADY KNOWN ON THIS 
TOPIC

	⇒ Although the proportion attributable 
to contextual effects (PCE) is highly 
important to interpreting the results 
of clinical trials and selecting the 
appropriate treatment in the clinical 
setting, a comprehensive review of 
PCEs among several outcome types 
and conditions was not yet available.

WHAT THIS STUDY ADDS

	⇒ This study showed that the overall PCE 
was 0.65 (95% CI 0.59 to 0.72).

	⇒ The PCE of subjective outcomes was 
0.50 (95% CI 0.41 to 0.59), while 
that of semiobjective and objective 
outcomes were 0.78 (95% CI 0.72 to 
0.85) and 0.94 (95% CI, 0.91 to 0.97), 
respectively.

HOW THIS STUDY MIGHT AFFECT 
RESEARCH, PRACTICE AND/OR POLICY

	⇒ The results suggest that much of the 
observed benefits in clinical trials 
are actually due to factors other than 
specific intervention effects. A smaller 
PCE may indicate that the effect of 
interventions on subjective outcomes 
is larger than on different types of 
outcomes.

	⇒ We should consider each PCE 
individually, for each condition, 
intervention and outcome in its 
context, to assess the importance 
of an intervention for each specific 
clinical setting.
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nature and degree of the placebo effect itself have been controver-
sial,4–6 assessing the amount of response due to contextual effects 
helps to explain the benefits specific to an intervention.

The proportion attributable to contextual effects (PCE) is a 
metric indicating what proportion of the treatment arm response 
can be achieved by the placebo arm. Response may be beneficial 
for a dichotomous outcome (eg, survival, remission) or a beneficial 
change for a continuous outcome (eg, reduction in pain, increase 
in quality of life (QoL)). Therefore, the PCE corresponds with the 
contextual effects (placebo effect  +natural course  +regression 
to the mean) divided by the intervention arm response (specific 
effect +placebo effect +natural course +regression to the mean). 
The PCE ranges from 0 to 1. A score of 0 means that none of the 
treatment response is due to the contextual effects. Conversely, a 
PCE score of 1 means that all of the treatment response is due to 
the contextual effects. A larger PCE reflects a larger contextual 
effect, or a smaller specific effect of the intervention.7–9

An RCT usually focuses on the specific treatment effect, which 
is the difference in the outcome between the treatment arm and 
the placebo arm. However, in clinical practice, the overall treat-
ment effect includes not only the specific treatment effect, but 
also the contextual effects. As a result, a treatment that did not 
show a large specific effect in an RCT, can still show a larger 
response in clinical practice than a treatment with large bene-
ficial contextual effects. This phenomenon is called the Efficacy 
Paradox.10 Therefore, clinicians and patients should consider both 
the overall treatment effect and the PCE to interpret clinical trials 
properly and select appropriate treatments. A large PCE means 
that a large amount of response seen in patients receiving the 
treatment can also be seen in patients without receiving the active 
intervention. Some studies have shown that the PCE might reach 
0.65–0.75.11 12 However, there has been no systematic attempt to 
review PCEs across various current healthcare interventions.

In this study, we examine the magnitude of PCEs. This will 
inform how much of an intervention’s beneficial effect can be 
achieved by the contextual effects. In addition, we evaluate PCE 
variability by outcome type and condition when contextual effects 
also show a beneficial effect. To achieve this, we systematically 
surveyed all relevant Cochrane reviews, calculated the PCEs in all 
fields of medicine, and compared them by the outcome, condition 
and degree of the certainty of evidence from existing reviews.

Methods
We followed the published reporting guideline for a meta-
epidemiological study.13

Eligibility criteria
We included all systematic reviews (SRs) of randomised placebo-
controlled trials published in the Cochrane Database of System-
atic Reviews that showed statistically significant beneficial effects 
of the intervention over placebo in the first primary outcome. 
We regarded a two-tailed p<0.05 as statistically significant. We 
excluded interventions whose efficacy is not established because 
it would be meaningless to examine PCEs for non-beneficial 
interventions. When there were multiple comparisons for the 
first primary outcome due to multiple intervention arms in a 
review, we selected the first comparison. We included reviews that 
reported a risk ratio (RR) or an OR for dichotomous outcomes. 
We excluded reviews reporting other effect sizes, such as HRs 
in survival analyses. For continuous outcomes, we were able to 
calculate PCE only when: (1) the meta-analysis reported change 
scores, (2) the weighted mean of both intervention and control 
arm showed the same direction of change and (3) larger changes 

in the outcome equated to more beneficial changes. We excluded 
initial reviews that had been updated (ie, we included only the 
most recent version), reviews of studies other than placebo-
controlled trials (eg, sham-controlled trials, non-RCTs, diagnostic 
test accuracy studies or prognostic studies), overviews of reviews 
and methodological reviews. We extracted the numerical data 
from the forest plot of the first meta-analysis. Therefore, we were 
obliged to exclude reviews that did not show the forest plot of 
their primary outcome.

Search strategy and study selection
We searched the Cochrane Database of Systematic Reviews with 
the keyword ‘placebo’ in titles, abstracts and keywords on 1 
January 2020 and selected all the available reviews, regardless of 
the publication date. Two authors independently performed the 
initial screening of the titles and abstracts of all studies identified 
by the search and examined the potential eligibility for inclu-
sion. After initial screening, the same authors assessed the eligi-
bility based on a full-text review. Disagreements were resolved by 
discussion between the authors, with another author acting as an 
arbiter when necessary.

Data extraction
Two authors independently used a structured data extraction 
form to collect data from the included studies. Differences were 
resolved by consensus. We extracted the pooled RR, SE, and 95% 
CI when the review reported RR. We extracted the pooled OR, SE, 
95% CI and the average control event rate (CER) when the review 
reported OR. When the review reported a mean difference (MD) 
of change scores, we extracted the change score and the number 
of participants for the intervention and placebo arms separately. 
When the review reported the standardised MD, we extracted the 
change score of the outcome, SE and the number of participants 
for the intervention and placebo arms separately.

In addition, we extracted the following information: the 
number of participants and trials in the meta-analysis of the 
first primary outcome, the sample size of intervention and 
placebo arms, outcome data type (dichotomous or continuous), 
outcome type, condition, intervention type (pharmacological or 
non-pharmacological), Cochrane review group and the Grading 
of Recommendations Assessment, Development and Evaluation 
(GRADE) category of the outcome.

We categorised outcome types and conditions following the 
categories used in previous studies.13–15 We modified the category 
of outcome types, in which we translated harmful outcomes into 
equivalent beneficial outcomes (eg, from mortality to survival).

We categorised outcome types as follows, following typologies 
used in the literature.14–16

Objective outcome
Survival.

Semiobjective outcomes
No major morbidity events, improved obstetric outcomes, less 
resource use/shorter hospital stay, improved internal structure 
(structural outcome within the internal body such as radiograph 
outcomes), improved external structure (structural outcomes which 
can be externally observed such as eczema), improved biolog-
ical markers, no unpleasant composite endpoint, no composite 
mortality/morbidity events, less drop-out from the treatment, no 
adverse events and others
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Subjective outcomes
Pain relief, QoL improvement, mental health improvement, less 
consumption/satisfaction with care, cure of condition, no new 
signs of infection/disease and others

We categorised conditions as follows14–16: cardiovascular, 
central nervous system/musculoskeletal, digestive system, 
infectious disease, mental health and behavioural conditions, 
obstetrics and gynaecology, respiratory disease, urogenital and 
others.

Statistical analyses
The definition of beneficial and harmful outcome measures
Some reviews used an outcome measure in which the higher 
number of events is better (eg, survival), while others exam-
ined the same outcome but used the opposite measure in which 
the lower number of events is better (eg, death). We defined the 
outcome measure in which the higher number of events is better 
as a beneficial outcome and the outcome measure in which the 
lower number of events is better as a harmful outcome.

Calculation of the CE for each intervention over placebo
We defined and calculated the PCE to designate how much of the 
beneficial outcome observed in the intervention group is realised 
in the placebo group. We assumed the independence between the 
specific treatment effect and the contextual effects.

Beneficial dichotomous outcomes
When the meta-analysis reported an RR for a beneficial outcome 
(RR >1 expected), we defined the PCE as follows:

	﻿‍
PCE = Control event rate

(
CER

)
Experimental event rate

(
EER

)
‍�

(1)

where the CER refers to the proportion of outcome events in 
the placebo group, and the experimental event rate (EER) refers to 
the proportion of outcome events in the intervention group. We 
calculated PCE as the inverse of the pooled RR.

When the meta-analysis reported an OR, we first converted the 
OR to an RR using the average CER obtained in the meta-analysis:

	﻿‍
RR = OR

1−CER×
(
1−OR

)
‍� (2)

PCE was then calculated using the RR according to the formula 
(1).

Harmful dichotomous outcomes
When the meta-analysis reported an RR for a harmful outcome, 
we converted the RR to an OR using the CER:

	﻿‍ OR = RR×
(
CER−1

)
RR×CER−1 ‍� (3)

Then we converted the OR of harmful outcomes to that of bene-
ficial outcomes. For example, ORs for mortality were converted to 
ORs for survival, taking the inverse of the OR. Finally, we calcu-
lated the PCE using formulae (2) and (1).

When the meta-analysis reported an OR, we took the inverse 
of the OR to represent the OR for a beneficial outcome. Then we 
calculated the PCE using formulae (2) and (1).

For RRs and ORs, we calculated the 95% CI and SEs of the 
PCE using a formula for the variance estimators of log(RR) and 
log(OR), respectively. For dichotomous outcomes, the PCE means 
that the probability, given an individual had a positive outcome 
after treatment, would also have had a positive outcome after 
placebo.

Continuous outcomes
We define the PCE for the continuous outcome as follows in 
accordance with a previous study.7

	﻿‍ PCE = the mean change score of the placebo arm
the mean change score of the intervention arm‍� (4)

In this study, we calculated the mean change score of each arm 
based on multiple studies rather than a single study. Therefore, we 
first calculated the standardised weighted change score means for 
both the intervention and placebo arms by meta-analysis, using 
the DerSimonian-Laird method for continuous outcomes.17

The PCE was then calculated as:

	﻿‍ PCE = weighted standardized mean change score of the placebo arm
weighted standardized mean change score of the intervention arm‍� (5)

The conditions to calculate PCEs by formula (5) were that 
both groups showed the same direction of change (same positive 
or negative direction), and the change in the treatment group 
was greater than the change in the placebo group. Therefore, 
we excluded Cochrane reviews when the weighted mean of the 
intervention and control arms did not show the same direc-
tion of change or when the weighted standardised mean change 
score of the placebo arm was greater than that of the interven-
tion arm.

To construct the CI of PCE, the ordinary Wald-type CI is unsuit-
able for the original scale because PCE is a ratio measure and 
usually has an asymmetric sample distribution. Thus, we adopted 
the approximate CI for log-transformed PCE. Using the Delta 
method, we obtained the SE estimator of the log(PCE) as follows18:

	﻿‍
SE

[
log

(
PCE

)]
=

√
SE2intervention

WSM2intervention
+

SE2placebo
WSM2placebo ‍�

(6)

where SE [log(PCE)] was the SE of log(PCE), SE
intervention

 and 
SE

placebo
 represent the SE of the weighted change score means 

of the intervention and placebo arms, respectively. WSM
interven-

tion
 and WSM

placebo
 were the weighted standardised change score 

means of the intervention and placebo arms, respectively. The 
weighted standardised means were defined as pooled summaries 
of standardised mean change scores from the intervention and 
placebo arms of individual studies. The weights were defined by 
the corresponding meta-analysis methods. We could then obtain 
the Wald-type 95% CI for log(PCE) by the conventional normal 
approximation.19 The 95% CI of PCE can be calculated by back-
transformation (exponential transformation) of the confidence 
limits.

Meta-analyses of PCEs
We pooled the logarithm-transformed PCEs for each outcome 
type, condition and GRADE category, using the DerSimonian-
Laird method.17 We performed all analyses using meta (V.4.15–1) 
package of R V.4.0.0.20 21

Changes from the protocol
The study protocol was uploaded to the Department of Health 
Promotion and Human Behaviour website, Kyoto University Grad-
uate School of Medicine/School of Public Health (http://ebmh.​
med.kyoto-u.ac.jp/r-meta.html, attached as online supplemental 
file 1) on 4 September 2018. Changes to the protocol are listed in 
online supplemental file 2, and all were minor.

Patient and public involvement
No patient or member of the public was involved in conducting 
this research.
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Results
Selected studies
Figure 1 shows the flowchart for study selection. The initial search 
identified 3175 Cochrane reviews, from which we excluded 2847 
for reasons seen in figure  1. The final selection included 328 
reviews. Of these, 282 reviews represent 1755 trials, with 2 625 
184 participants reporting dichotomous outcomes. The remaining 
46 reviews represent 259 trials, with 42 156 participants reporting 
continuous outcomes.

Over half of the reviews were published within the past 10 
years. Approximately 70% of the included reviews reported 
subjective outcomes. Mental health and behaviour conditions 
was the most popular condition (table  1). Online supplemental 
file 3 shows all included SRs and their outcomes, conditions 
and PCEs calculated from the results of the meta-analysis from 
each review. For example, Bennett et al22 examined the effect of 
tranexamic acid on mortality for upper gastrointestinal bleeding. 
They reported an RR of 0.6. The CER for mortality was 8.4% and 
converted to a positive outcome CER for survival at 91.6%. The 
EER of survival was 95.0%. Dividing the CER of survival by the 
EER of survival gives a PCE of 0.96. By contrast, Derry et al23 
examined the effect of ibuprofen plus codeine for acute postoper-
ative pain and showed an RR of 4.1. Their CER for a 50% reduc-
tion of maximum pain was 18.0%, and the EER was 64.0%. Thus, 
the calculated PCE was 0.24.

PCEs by outcome types, conditions and GRADE categories
Outcome types
We first pooled PCEs across all outcome types, including both 
dichotomous and continuous outcomes (figure  2, table  2). The 
pooled PCE across all outcomes was 0.65 (95% CI 0.59 to 0.72). 
When the outcome types were divided into subgroups, objective 
outcomes showed a PCE of 0.94 (95% CI 0.91 to 0.97), which was 
higher than that of semiobjective outcomes (PCE 0.78; 95% CI 
0.72 to 0.85, I2=90%) and subjective outcomes (PCE 0.50; 95% 
CI 0.41 to 0.59, I2=99%). The PCE of typical patient-reported 
outcomes such as pain, QoL, and mental health outcomes ranged 
between 0.44 and 0.74.

We next pooled PCEs across all outcome types when the 
outcomes were dichotomous (online supplemental figure S1) or 
continuous (online supplemental figure S2).

Conditions
Figure 3 shows the PCE by condition. PCEs ranged widely from 
0.40 in ‘anaesthesia’ to 0.89 in ‘cardiovascular disease’ (I2=98%). 
Online supplemental figure S3 and S4 present the results for 
dichotomous and continuous outcomes separately.

Grade categories
Among 156 Cochrane reviews that had reported a GRADE in the 
summary of findings table, the PCEs did not appear to be appreci-
ably influenced by the certainty of evidence (online supplemental 
figure S5, I2 = 54%). Online supplemental figures S6 and S7 
present these results for dichotomous and continuous outcomes 
separately.

Discussion
Key findings
Based on 328 Cochrane reviews representing 2014 trials and 2 
667 340 participants, the overall PCE for various interventions in 
contemporary medicine was 0.65 (0.59 to 0.72). PCEs ranged from 
0.28 to 0.94. The subjective outcomes showed lower PCEs than 
objective or semiobjective outcomes. They also varied depending 
on the condition. GRADE ratings did not appear to influence PCEs. 
These results suggest that PCEs should be considered according to 
the outcome type and condition when interpreting study results 
and determining the importance of interventions.

Comparisons with the previous literature
As previously stated, there is no study examining the PCE of 
several semiobjective outcomes. In our study, PCEs of the objec-
tive and semisubjective outcomes were mostly larger than 0.70. 
Several studies have reported PCEs for patient-reported outcomes 
in the literature. One study revealed a PCE of 0.72 for pain among 
burning mouth syndrome patients,24 while another showed a PCE 
of 0.82 for antidepressant trials for depression.25 When we exam-
ined PCEs for various patient-reported outcomes and conditions, 
the average PCE seemed to lie in the medium range between 0.40 
and 0.75, which was lower than those reported in previous studies. 
The effects of the intervention on the subjective outcomes may be 
larger than those for the other types of outcomes. Previous studies 
suggest larger placebo effects for subjective outcomes than for 
objective outcomes.6 26 These findings are in line with the current 
findings of contextual effects. This is because, regardless of the 
magnitude of the placebo effect, PCEs represent the proportion of 
the contextual effects of the improvements observed in the active 
intervention arm.

Clinical interpretations
The contextual effects have been known to contribute to the treat-
ment response.10 27 However, the magnitude of PCEs had not been 
examined in detail or quantified in the literature until this study. 
Our study presented the average PCEs across outcome types and 
conditions.

We found that subjective outcomes, including typical patient-
reported outcomes such as pain, QoL, and mental health outcomes, 
showed PCEs of 0.44–0.74. This may reflect the fact that the specific 
intervention effect seen in subjective outcomes are likely to be of 
moderate magnitude and clinically important. On the other hand, 
‘hard’ outcomes, including survival or morbidity events, showed 
PCEs above 0.80 or even 0.90. We assume PCEs seen in objective 
and semiobjective outcomes may reflect the fact that the natural 
disorder course plays a strong role in those outcomes. It would 

Figure 1  The flow chart for study selection. PCE, proportion attributable 
to contextual effect.
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be relatively difficult for an intervention to show large effects in 
these ‘hard’ outcomes.

The pooled estimates are approximate indicators of how much 
PCE we can expect for each subgroup. However, the average PCEs 
are only a rough guide, and a starting point for clinical eval-
uation of an intervention effect. Generally, the higher the PCE, 
the greater the contextual effects. Therefore, watchful waiting or 
careful observation with follow-ups may be a reasonable choice, 

rather than an active intervention, because much of the benefit 
can be expected from the placebo intervention. However, this 
general judgement should be tempered by the gravity of the 
outcome (eg, a small decrease in death may be as valuable as 
or even more valuable than a large decrease in some non-life-
threatening consequences) and the burdens (side-effects and costs) 
of the alternative treatments. Moreover, our study revealed that 
PCEs were highly heterogeneous. We must consider the individual 

Table 1  Characteristics of included studies

Dichotomous outcome
(n=282)

Continuous outcome
(n=46)

No of included primary studies per meta-analysis, median (IQR) 4 (2–7) 4 (3–7)

No of included participants per meta-analysis, median (IQR) 557 (283–1490) 511 (229–1094.5)

Years of publication (%) 1998–2000 14 (5.0) 0 (0)

2001–2005 27 (9.6) 10 (21.7)

2006–2010 57 (20.2) 7 (15.2)

2011–2015 101 (35.8) 12 (26.1)

2016–2019 83 (29.4) 17 (37.0)

Outcome type (%)

 � Objective outcome

Survival 7 (2.5) 0 (0)

 � Semiobjective outcomes

No major morbidity event 14 (5.0) 0 (0)

 �  Less drop-outs from the treatment 11 (3.9) 0 (0)

Improved obstetric outcomes 9 (3.2) 0 (0)

Less resource use/shorter hospital stay 9 (3.2) 0 (0)

Improved internal structure 5 (1.8) 2 (4.3)

Improved biological markers 4 (1.4) 6 (13.0)

Improved external structure 4 (1.4) 1 (2.2)

No unpleasant composite endpoint 4 (1.4) 0 (0)

No adverse events 3 (1.1) 0 (0)

No composite mortality/morbidity events 0 (0) 0 (0)

Others (semiobjective) 1 (0.4) 6 (13.0)

 � Subjective outcomes

Pain relief 72 (25.5) 9 (19.6)

 �  Cure of condition 71 (25.2) 4 (8.7)

 �  Mental health outcomes improvement 35 (12.4) 12 (26.1)

No new signs of infection/disease 17 (6.0) 0 (0.0)

Quality of life 13 (4.6) 6 (13.0)

 �  Less consumption, satisfaction with care 1 (0.4) 0 (0.0)

Others (Subjective) 2 (0.7) 0 (0.0)

Conditions (%)

Mental health and behavioural conditions 56 (19.9) 12 (26.1)

Anaesthesia 48 (17.0) 3 (6.5)

Central nervous system/ musculoskeletal 47 (16.7) 7 (15.2)

Digestive system 29 (10.3) 0 (0)

Infectious disease 26 (9.2) 1 (2.2)

Respiratory disease 19 (6.7) 3 (6.5)

Obstetrics and gynaecology 16 (5.7) 2 (4.3)

Cardiovascular 12 (4.3) 7 (15.2)

Urogenital 7 (2.5) 4 (8.7)

Others 22 (7.8) 7 (15.2)

GRADE category (%)* High 35 (25.9) 2 (9.5)

Moderate 53 (39.3) 5 (23.8)

Low 36 (26.7) 13 (61.9)

Very low 11 (8.1) 1 (4.8)

*A total of 147 dichotomous outcomes and 25 continuous outcomes did not report the GRADE category in their summary of findings table.

GRADE, Grading of Recommendations Assessment, Development and Evaluation.
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condition, intervention and outcome when we evaluate the clin-
ical significance of the PCE.

We also found that PCEs were diverse over several conditions, 
partly reflecting outcome types commonly used in each condi-
tion. For example, the PCEs of cardiovascular disease, infectious 
disease, and respiratory disease were over 0.80. Trials examining 
these conditions usually select objective or semiobjective outcomes 
such as survival, major morbidity, composite endpoints or severity 
of symptoms as the primary outcome. In fact, 30 of 68 included 
reviews among these conditions reported objective or semiobjec-
tive outcomes. On the other hand, conditions with subjective main 
outcomes, such as pain, mental health or behaviour conditions, 
showed moderate PCEs.

Additionally, we found no remarkable diversity of PCEs 
depending on the GRADE category. However, over half of the 
included reviews did not report the GRADE category with a 
summary of findings table of their first primary outcome, which 
led to the loss of power in this analysis. We also found that out of 
328 Cochrane reviews, 282 reported a dichotomous outcome, such 
as mortality, as their first primary outcome, and we were only 
able to identify 46 Cochrane reviews with a primary continuous 
outcome reported first.

Strengths and limitations
There are some weaknesses to our study. First, we calculated a 
PCE as the proportion of the contextual effects over the inter-
vention response for a beneficial outcome. This might appear 

counterintuitive when discussing effects on harmful outcome, 
such as mortality. However, we must note that this proportion for 
a beneficial outcome is exactly what the PCE means. When some-
thing good happens (eg, survival, symptom improvement), we ask 
how much of this good outcome would have happened without 
the intervention (ie, it can be explained by the contextual effects). 
Second, we were unable to calculate PCE when the intervention 
showed improvement from baseline while the placebo group 
showed deterioration, or when the intervention showed deterio-
ration while the placebo group showed greater deterioration. This 
may have led to overestimation or underestimation of PCE. This 
was inevitable, given the definition of PCE above. We wanted to 
quantify when something good happens following treatment and 
how much of that good could happen without the intervention. 
Third, there is intrinsic heterogeneity among outcomes belonging 
to the same type (eg, morbidity event) or used in the same condi-
tion (eg, respiratory disease). Each outcome may have different 
clinical importance depending on the context. Because PCE is a 
relative measure, the CER may also influence the absolute benefit. 
In other words, the absolute benefit is larger for events with large 
CERs, and smaller for events with smaller CERs for a given PCE. 
Therefore, each PCE of an intervention must be interpreted in its 
specific context and, ultimately, under each patient’s preferences 
and values. However, it is scientifically meaningful to know the 
overall averages even when the apparent heterogeneity may be 
high. Fourth, measurement errors (random errors) are larger for 
subjective outcomes than semiobjective or objective outcomes. 
How such measurement errors may have contributed to the esti-
mates of PCEs is not straightforward. However, by pooling across 
SRs, the overall averages would be less affected by such random 
errors. Fifth, our study calculated PCEs by outcome types and 
conditions independently. PCE is highly dependent on both the 
condition and outcome. For example, the PCE for pain in ‘cardi-
ovascular’ may be larger than that in ‘mental health and behav-
ioural conditions’ because the pain in cardiovascular is more likely 

Figure 2  The proportion attributable to contextual effects (PCE) by 
outcome type (continuous and dichotomous outcomes combined)

Table 2  The proportion attributable to contextual effects by outcome type

Outcome category All

Dichotomous Continuous

Outcome type Objective 0.94 (0.91 to 0.97)
(NA)

NA 0.94 (0.91 to 0.97)
(NA)

Semiobjective 0.81 (0.75 to 0.87)
(0.64 to 1.00)

0.54 (0.38 to 0.77)
(0.15 to 1.00)

0.78 (0.72 to 0.85)
(0.60 to 1.00)

Subjective 0.49 (0.41 to 0.59)
(0.26 to 0.94)

0.60 (0.54 to 0.66)
(0.46 to 0.79)

0.50 (0.41 to 0.59)
(0.26 to 0.94)

All 0.67 (0.61 to 0.74)
(0.45 to 0.99)

0.59 (0.53 to 0.66)
(0.47 to 0.75)

0.65 (0.59 to 0.72)
(0.44 to 0.97)

(Parentheses) show 95% CIs, and (brackets) show 95% prediction intervals.

NA, not applicable.

Figure 3  The proportion attributable to contextual effects (PCE) by 
conditions (dichotomous and continuous outcomes combined). P
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due to an organic cause. Finer subgroup analyses examining their 
interactions were impossible in the current study, as we had too 
many subgroups, but this would be desirable for future research. 
Finally, the specific and contextual effects are not independent of 
each other but may interact with each other when, for example, 
the side effects of the intervention may enhance the non-specific 
effects.28 Thus, the same outcome for the same disease may show 
different PCEs depending on the intervention. We did not have 
enough variability in the interventions in our dataset to appreciate 
such interactions. Further research would be warranted to clarify 
the nature and degree of the relationships between specific effects 
and contextual effects.

Our study also has several strengths. First, to the best of our 
knowledge, this is the first study to examine PCEs comprehensively 
across outcome types and conditions. Second, our study is based 
on Cochrane reviews which are considered the best resources of 
evidence. We searched all the Cochrane reviews that had reported 
the results of head-to-head meta-analyses of interventions against 
placebo. We pooled these meta-analyses to calculate the PCEs by 
outcome type, condition and GRADE category.

Conclusions
In conclusion, our study showed that the overall PCE was 0.65 
(95% CI 0.59 to 0.72). PCEs were smaller for subjective outcomes 
than for objective or semiobjective outcomes. The results suggest 
that much of the observed benefit is actually due to factors 
including the placebo effect, the natural course of the disease, and 
regression to the mean, rather than just the specific effect of the 
interventions. Specific effects of interventions may be larger for 
subjective than for objective or semiobjective outcomes. However, 
PCEs were exceptionally variable. When we evaluate the magni-
tude of PCEs, we should consider each PCE individually, for each 
condition, intervention and outcome in its context, to assess the 
importance of an intervention for each specific clinical setting.
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