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Optimally estimating the sample mean from the sample size, median, mid-
range, and/or mid-quartile range
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Abstract

The era of big data is coming, and evidence-based medicine is attracting increasing attention to improve decision
making in medical practice via integrating evidence from well designed and conducted clinical research. Meta-analysis
is a statistical technique widely used in evidence-based medicine for analytically combining the findings from
independent clinical trials to provide an overall estimation of a treatment effectiveness. The sample mean and
standard deviation are two commonly used statistics in meta-analysis but some trials use the median, the minimum
and maximum values, or sometimes the first and third quartiles to report the results. Thus, to pool results in a
consistent format, researchers need to transform those information back to the sample mean and standard deviation.
In this article, we investigate the optimal estimation of the sample mean for meta-analysis from both theoretical and
empirical perspectives. A major drawback in the literature is that the sample size, needless to say its importance, is
either ignored or used in a stepwise but somewhat arbitrary manner, e.g. the famous method proposed by Hozo etal.
We solve this issue by incorporating the sample size in a smoothly changing weight in the estimators to reach the
optimal estimation. Our proposed estimators not only improve the existing ones significantly but also share the same
virtue of the simplicity. The real data application indicates that our proposed estimators are capable to serve as rules
of thumb and will be widely applied in evidence-based medicine.

Keywords
Author Keywords: Median; meta-analysis; mid-range; mid-quartile range; optimal weight; sample mean; sample size
KeyWords Plus: VITAMIN-D DEFICIENCY; PULMONARY TUBERCULOSIS; METAANALYSIS; CALCIUM

Author Information
Reprint Address: Tong, TJ (corresponding author)

+ Hong Kong Baptist Univ, Dept Math, Hong Kong, Hong Kong, Peoples R China.
Reprint Address: Wan, X (corresponding author)

+ Hong Kong Baptist Univ, Dept Comp Sci, Hong Kong, Hong Kong, Peoples R China.
Addresses:

+ [1]Hong Kong Baptist Univ, Dept Math, Hong Kong, Hong Kong, Peoples R China

+ [2]Hong Kong Baptist Univ, Dept Comp Sci, Hong Kong, Hong Kong, Peoples R China
E-mail Addresses: xwan@comp.hkbu.edu.hk; tongt@hkbu.edu.hk

Funding

Funding Agency Show details =~ Grant Number

FRG2/14-15/077
HKBU FRG1/14-15/084
FRG2/15-16/019

Hong Kong Research Grants Council HKBU12202114

HKBU Century Club Sponsorship Scheme

View funding text

Publisher
SAGE PUBLICATIONS LTD, 1 OLIVERS YARD, 55 CITY ROAD, LONDON EC1Y 1SP, ENGLAND

Journal Information
Performance Trends: Essential Science Indicators
Impact Factor: Journal Citation Reports

Citation Network
In Web of Science Core Collection
132 4

Highly Cited Paper
Times Cited o

Hot Paper

‘ Create Citation Alert

All Times Cited Counts

132 in All Databases

See more counts

21

Cited References

View Related Records

Most recently cited by:

Jiang, Shi-Qin; Huang, Qiu-Fen; Xie, Wei-
Ming; et al.

The association between severe COVID-19
and low platelet count: evidence from 31
observational studies involving 7613
participants.

BRITISH JOURNAL OF HAEMATOLOGY
(2020)

Shan, Fei; Gao, Chao; Li, Xiao-Long; et al.
Short- and Long-Term Outcomes after
Laparoscopic Versus Open Gastrectomy for
Elderly Gastric Cancer Patients: A
Systematic Review and Meta-analysis.
JOURNAL OF LAPAROENDOSCOPIC &
ADVANCED SURGICAL TECHNIQUES (2020)

View All

Use in Web of Science

Web of Science Usage Count

9 26

Last 180 Days Since 2013

Learn more

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

Ifyou would like to improve the quality of
the data in this record, please suggest a
correction.



