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Letters to the Editors
Changing the traditional p-value 
significance threshold to .005 
does not decrease the number of 
statistically significant p-values 
in observational studies more 
than in randomised controlled 
trials

Sirs, 
Changing the p-value significance level to 
0.005 had been proposed to increase re-
search reproducibility (1, 2). It was then 
reported this would decrease the number 
of significant p-values in randomised con-
trolled trials (RCTs) by 29.3% (3). Later, a 
49.0% decrease was observed among the 
RCTs in orthopedics (4). Being unaware of 
similar data among observational studies 
(OSs) where we hypothesised, with usually 
less stringent methodology, the effect of this 
change would be more pronounced.
We surveyed how the 0.05 to 0.005 thresh-
old change would affect the primary end 
point related p-values in the abstracts of 
RCTs and OSs in the same journals in refer-
ence 3 (New England Journal of Medicine, 
Lancet, JAMA in 2017) and in another year, 
2002. The additional distant year was arbi-
trarily chosen to assess reproducibility of, 
and to seek perhaps a temporal trend in, our 
finding. RCTs were also surveyed for both 
time periods. RCTs with pooled analyses, 
Bayesian or non-inferiority analyses and 
OSs reporting genetic associations were ex-
cluded. Our primary end point was the de-
gree to which changing the p-value thresh-
old would affect the number of significant 
p-values related to the primary study out-
comes in RCTs versus in OSs. Comparisons 
were made by ORs with 95% CIs. Post hoc 
analyses were done to compare the number 
of significant p-values per manuscript for 
either study type at both years compared by 
Cohen’s d. Sample sizes, taken as the total 

number of individuals studied in all groups, 
were tabulated as medians and IQRs. 
M.O and Z.T.D identified and analysed the 
studies, disagreements were settled by H.Y. 
SPSS 21.0 software was used for statistical 
analyses.The threshold change decreased the 
number of significant p-values among the 
RCTs less than among the OSs by an OR of 
0.72 (95% CI, 0.44 to 1.17) in 2017 and by an 
OR of 0.68 (95% CI, 0.49 to 0.96) in 2002. 
The proportion of statistically significant p-
values were higher among the OSs at both 
years and at both significance thresholds (Ta-
ble I). Also, the median samples sizes were 
noticeably larger among the OSs in either 
year (Table I). The decrease in the number 
of significant p-values in 2017 was similar 
between what was reported before (3) and 
the current study (29.3 vs. 30.6%) (Table I), 
supporting the validity of surveying abstracts 
only. Contrary to our hypothesis, chang-
ing the p-value threshold did not decrease 
the number of significant p-values more 
among the OSs. In fact, there was indication 
that,with the threshold change, the number of 
significant p-values decreased more among 
the RCTs in both years (Table I). 
Our observation that the frequencies of both 
all and statistically significant p-values at 
either threshold were higher among the OSs 
than that among the RCTs for both years 
(Table I) might reflect less strictly defined 
multiple primary end points in OSs, yield-
ing perhaps a publication bias with a greater 
number of significant p-values, and The 
practical necessity of limiting sample sizes 
in RCTs would also yield comparatively 
larger sample sizes among the OSs, in turn 
yielding a higher number of significant p-
values. An important limitation of our work 
was that we surveyed only 3, high impact 
general medicine journals publishing stud-
ies with superior methodology and analyses. 
A similar survey among journals with lesser 
impact factors might well show consider-
ably more decreases in the number of p-val-

ues declared significant both in RCTs and 
OSs. However, based on the results of this 
survey, we proposethat  the effect of such a 
change will not be more pronounced, even 
then, among the OSs.
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Table I. Differences in the number of p-values at 0.05 and 0.005 thresholds in RCTs and OSs.

	     	 RCTs	 OSs	  Effect sizes 

2017	 Number of articles	 191		  61		  –
	 Total number of p-values related to primary outcome(s)	 254		  169		  –
	 p ≤0.05 n (%)	 173 	 (68.1)	 145 	 (85.7)	 –
	 p ≤0.005 n (%)	 120 	 (47.2)	 113 	 (66.8)	 –
	 Reduction in the number of significant p-values* (%)	 53 	 (30.6)	 32 	 (22.1)	 OR, 0.72; 95% CI, 0.44 to 1.17
	 Mean number of p-values per article, n ± SD	 1.3 ± 0.8	 2.7 ± 1.9	 Cohen’s d=0.96
	 Mean number of significant† p-values per article, n ± SD	 0.9 ± 0.9	 2.3 ± 1.6	 Cohen’s d=1.07
	 Median number of sample sizes related to p-values, (IQR)	 573 	 (293-1307)	 6879 	 (570-165561)	

2002	 Number of articles	 169		  100	
	 Total number of p-values related to primary outcome(s)	 322		  278	

	 p ≤0.05 n (%)	 239 	 (74.2)	 248 	 (89.2)	
	 p ≤0.005 n (%)	 127 	 (39.4)	 168 	 (67.7)	
	 Reduction in the number of significant p-values* (%)	 112 	 (46.9)	 80 	 (32.2)	 OR, 0.68; 95% CI, 0.49 to 0.96
	 Mean p-value number per article, n ± SD	 1.9 ± 1.5	 2.7 ± 2.3	 Cohen’s d=0.41
	 Mean significant† p-value number per article, n ± SD	 1.4 ± 1.4	 2.4 ± 2.1	 Cohen’s d=0.56
	 Median number of sample sizes related to p-values, (IQR)	 135 	 (38 – 249)	       2807** (688 – 19238)	

*(Number of p-values ≤0.05 - number of p-values ≤0.005) / Number of p-values ≤0.05. † all p-values ≤0.05. 
**Sample sizes of the 3 primary endpoints were not well defined in one epidemiologic study.


