
META- 
ANALYSIS

The	 results	of	 single	studies	can	be	fickle,	and	 the	same	result	
may	not	hold	when	the	same	study	design	is	repeated	in	other	
samples.	 This	 has	 long	 been	 recognised	 in	 epidemiology,	 at	
least,	and	the	recent	waves	of	“replicability	crisis”	have	brought	
the	issue	attention	in	psychology	as	well.		

Meta-analysis	attempts	to	evaluate	the	totality	of	evidence	for	
and	 against	 specific	 hypotheses	 by	 pooling	 information	 from	
several	 different	 studies.	 More	 specifically,	 individual-
participant	meta-analysis	 uses	 raw	 (instead	 of	 published)	 data	
from	 separate	 studies	 and	 can	 thus	 mitigate	 problems	 of	
publication	bias	and	spurious	findings	in	small	samples.
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1.	Individual-participant	meta-analysis	

Traditional	 meta-analysis	 pools	 information	
from	 published	 studies	 to	 integrate	 all	
available	evidence.	Their	conclusions	can	be	
heavily	 influenced	 by	 publication	 bias—the	
tendency	 of	 researchers	 and	 journals	 to	
favor	positive	over	negative	findings.		

Individual-participant	 meta-analysis	 pools		
together	 several	 datasets	 instead	 of	
published	reports.	The	same	analysis	is	then	
applied	across	all	the	studies.	These	data	can	
then	 be	 added	 on	 to	 previously	 published	
studies.	

We	 have	 used	 this	 approach	 in	 several	
studies	 of	 personality,	 psychosocial	 factors,	
and	 health.	 For	 example,	 with	 1	 published	
study	 and	 13	 unpublished	 studies,	 we	
showed	 a	 robust	 association	 between	 long	
working	 hours	 (55	 hours	 or	more)	 and	 30%	
increased	 risk	 of	 stroke.	 The	 estimate	
became	 more	 and	 more	 precise	 as	 more	
datasets	were	added	to	the	analysis:	

3.	More	precise	 and	 reliable	 effect	 size	
estimates	

Even	 when	 the	 individual-participant	meta-
analyses	only	establish	associations	that	are	
well-known	 already	 before,	 the	 effect	 size	
estimates	 are	 often	 quite	 different	 from	
those	 based	 on	 published	 studies.	 For	
example,	 in	our	 individual-participant	meta-
analysis	 the	 pooled	 effect	 size	 for	 low	
conscientiousness	 and	 higher	 mortality	 risk	
was	 only	 one-third	 of	 that	 estimated	 in	 an	
earlier	 meta-analysis	 of	 published	 studies	
(HR=0.88	vs.	HR=0.64	per	1SD).

2.	Heterogeneity	across	studies	

Individual-participant	 meta-analysis	 makes	
you	 appreciate	 how	 much	 variation	 there	
often	 is	 across	 results	 from	 single	 studies—
even	with	large	sample	sizes.	

For	 example,	 the	 association	 between	
agreeableness	 and	 obesity	 was	 positive	 in	
some	 cohort	 studies	 but	 negative	 in	 others,	
w i t h	 a	 n u l l	 p o o l e d	 a s s o c i a t i o n .	
Conscient iousness,	 by	 contrast ,	 was	
consistently	associated	with	lower	obesity	risk:
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were approved by the relevant local or national ethics 
committee and all participants gave informed consent 
to participate.

Harmonised covariates, including potential con-
founding and mediating factors, were age, sex, SES,16 
smoking,37 body-mass index (BMI),38 physical activity,39 
and alcohol consumption.40 Additional covariates not 
available for all the studies were total cholesterol 
or hypercholesterolaemia, systolic blood pressure or 
hypertension, and diabetes.41

Quality assessment
To assess the quality of included studies, we used the 
Cochrane Risk of Bias Tool for cohort studies.42 We 
analysed selection of exposed and non-exposed groups, 
assessment of exposure, exclusion of the outcome of 
interest at study baseline, adjustment for confounding 
variables, assessment of confounding variables, assess-
ment of outcome, and adequacy of the follow-up. The 
quality of the study was regarded as high if all domains 
were assessed favourably.

Statistical analysis
Because the proportional hazards assumption was not 
violated in the unpublished IPD-Work data (all p>0·20), 
we used Cox proportional hazards models to generate 
HRs and 95% CIs for the association between working 
hours and coronary heart disease or stroke in each of the 
IPD-Work studies. In the open-access studies, incident 
coronary heart disease and stroke events were 
self-reported and had no precise date of event. For these 
studies, we used logistic regression to calculate study 
specifi c ORs and 95% CIs for the association between 
working hours and coronary heart disease or stroke.

We used meta-analysis to combine the results from the 
analyses of the unpublished data and the estimates from 
the published studies reported as HRs or ORs. Because 
disease incidence was low in the cohort studies, we 
regarded ORs as close approximations of RR and 
combined them with HRs, resulting in a common 
estimate of RR.43 In accordance with the Meta-Analysis of 
Observational Studies guidelines,44 we used all available 
data in the main analysis and did a sensitivity analysis 
including only high-quality studies according to the 
assessment of bias.

We analysed associations of long working hours with 
incident coronary heart disease and stroke separately. 
The basic model included age, sex, and SES as covariates. 
For the unpublished individual-participant data, 
multivariable adjusted models were additionally adjusted 
for smoking, alcohol consumption, BMI and physical 
activity, total cholesterol or hypercholesterolaemia, 
systolic blood pressure or hypertension, and diabetes; the 
number of covariates depended on the availability of 
data. For published studies, we used the most 
comprehensively adjusted estimates in multivariable 
adjusted models.

Figure 2: Cumulative meta-analysis of published and unpublished data of the association between long 
working hours and incident coronary heart disease
Estimates adjusted for age, sex, and socioeconomic status. 
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Figure 3: Cumulative meta-analysis of published and unpublished data of the association between long 
working hours and incident stroke
Estimates adjusted for age, sex, and socioeconomic status. 
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Heterogeneity	 across	 samples	 can	 make	 one	
doubt	whether	even	 the	pooled	association	 is	
true	or	not.	Widely	fluctuating	findings	are	also	
easily	 left	 unpublished—known	 as	 the	 file	
drawer	problem.
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