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I. Introduction 
Welsh and colleagues published a 

systematic review on caffeine for asthma (Welsh et 

al., 2010).   They state that caffeine is chemically 

related to the drug theophylline, one of the 

medications for asthma treatment.  The 

pharmacological actions are that it is a weak 

bronchodilator and it decreases respiratory muscle 

fatigue.  

Included in the systematic review were 

seven trials all of cross‐over design that equated to a 

total of 75 people with mild to moderate asthma. Six 

of the trials which tallied to 55 people included in 

the analysis, showed that in comparison with 

placebo, even at a low dose of caffeine(less than 5 

mg/kg body weight), this is beneficial for lung 

function after consumptionfor up to two hours.    

The measure they utilised was Forced Expiratory 

Volume [FEV1].  

The Pubmed MeSH (Medical Subject 

Headings) was the website utilised for searching 

[Pubmed;https://www.ncbi.nlm.nih.gov/mesh].   

Forced Expiratory Volume[FEV] was the first 

MESH term entered. The description was; measure 

of the maximum amount of air that can be expelled 

in a given number of seconds during a forced vital 

capacity determination.  

David and colleagues also define FEV 

similarly.  A critical measurement in pulmonary lung 

function testing that quantifies the volume of air a 

person can forcibly exhale from the lungs following 

maximal inhalation [David et al., 2024].  It is also 

measured with time frames.  FEV is denoted with a 

subscript indicating the measurement duration in 

seconds (eg, 1 and 6 seconds), with FEV1 and FEV6 

being the most common time measurements.  

As previously mentioned in the systematic 

review by Welsh and colleagues it reported that 

forced expiratory volume in one second (FEV1) 

showed a small improvement up to two hours after 

caffeine ingestion (standardised mean difference 

0.72; 95% confidence interval 0.25 to 1.20) (Welsh 

et al., 2010).   If you consider just the high dose this 

was a standardised mean difference of 0.76 [95% CI 

0.32-1.2]. Aside from these results, interestingly I 

also note that this subscript is not always used in 

reporting this measure by these authors or various 

others.   

Next in this paragraph, we move from the 

topic in question that of caffeine for asthma moving 

more to the general consideration of meta-analysis.  

Borenstein and colleagues report on historical 

opinions on meta-analysis, including criticisms as 

far back as in 1978, being that of an author Eysenck 

who criticized meta-analysis as an exercise in mega-

silliness [Borenstein et al.,2009]. Other authors have 

also described it as such [Esterhuizen and Thabane., 

2016].  Borenstein and colleagues in another chapter 

write that mixing studies is akin to mixing apples 

and oranges, but when you do this, you have to be 

mindful of what are the important differences 

between studies and will combining apples, oranges, 

pears and melons take this into account or will this 

be overlooked if this happens.   The authors further 

explain this issue by providing examples of where 

outcomes of either maths or verbal skills can be 

collated, or where studies include both middle 

school or high school students together and whether 

or not these should or can be combined [Borenstein 

et al 2021., Chapter 40].    

A synthesizes of effect sizes when a meta-

analysis is performedis the goal [Borenstein et 

al.,2009; Chapter 43; Criticisms of Meta-Analysis].   

Consistency is examined across the studies to see 

the range of effects and whether this is robust.  

Dispersion is also an important factor to consider 

and if substantial, then this should also be a focus of 

the report.  Heterogeneity should not be ignored.  

In the book ‘common mistakes in meta-

analysis and how to avoid them’ it further explains 

and describes how one goal is toestimate the mean 

effect size in addition to a second goal being to 

https://www.ncbi.nlm.nih.gov/mesh
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estimate the dispersion of effects [Borenstein M., 

2024, Common Mistakes in Meta-Analysis].  While 

the confidence interval indicates precision, the 

prediction interval is an index of dispersion and 

describes how widely the effect size varies across 

populations.  The distinction is explained within this 

comprehensive book which also states that 

researchers can conflate the confidence interval with 

the prediction interval. The distinction is explained 

while also stating what happens to these intervals 

when additional studies are added to the analysis.  In 

fact, as studies are added to the analysis, our 

estimate of the mean increases in precision and 

hence the confidence interval is narrower. 

The inclusion of a number of studies in a 

meta-analysis should expand the question when 

compared to looking at the aim of each primary 

study [Borenstein M et al., 2021, Chapter 40].   

Interpretation of any results must be done while 

considering the dispersion.   

With the constant stream of new studies 

being published quantitatively pooling and 

analysing results is termed meta-analysis (Walker et 

al., 2008).   This assists in understanding the results 

from multiple studies.   

 

II. Methodology 
The Pubmed MESH browser was utilised to search 

for keywords related to the topic; 

https://www.ncbi.nlm.nih.gov/mesh/ 

The following search terms were entered; 

"Caffeine"[Mesh]) AND "Asthma"[Mesh].   

In addition, following that a search of the Cochrane 

Library was performed [Cochrane Library] using the 

search words; ‘coffee AND asthma’.    The dates 

being the year of publication were reviewed and if 

studies were published after the date of the 

systematic base meta-analysis these were noted.      

Comprehensive Meta-Analysis (CMA) version 

4.0.000 [https://meta-analysis.com/] was utilised to 

enter the data in order to combine and perform a 

meta-analysis (Comprehensive Meta-Analysis., 

2022).  The effect direction was initially selected as 

positive.  Following that the analysis was repeated 

with an auto selection function.  

 

CMA is a computer program for meta‐analysis that 

was developed with funding from the National 

Institutes of Health in the United States [Borenstein 

M, Biostat, Inc., 2022]. CMA consists of a 

spreadsheet for data entry and has a well-designed 

menu‐driven command interface. Data analysis can 

be done very promptly.  

 

III. Results 
The Pubmed search retrieved76 results, of 

which when the filter of randomised control trial 

was selected, this resulted in 10 records.   The 

records were reviewed to ascertain the year of 

publication and those after 2010 included that by 

Yurach and colleagues, being a manuscript which 

was published in 2011 [Yurach and colleagues et al., 

2011]. 

The Cochrane library search retrieved 

twenty-six trials.    Again, the dates being the year of 

publication were reviewed and one manuscript was 

identified as being in the correct year range, that of 

publication after the systematic base meta-analysis.    

The additional manuscript identified from 

the Cochrane Central Register of Controlled Trials 

was titled; Coffee in acute exacerbation of asthma: a 

randomized controlled study(Hafiz et al., 2022).  

However, the results were not included in this meta-

analysis update as while there was significant 

improvement in patients' lung function (forced vital 

capacity (FVC; p=0.01) and forced expiratory 

volume in one second (FEV1; p=0.05)), the 

individual treatment group results were not 

published in this abstract only the summary results 

and significance levels and a conclusion.  It was 

presented at the 11th Asian Conference on 

Emergency Medicine.  A Pubmed search was 

performed with the authors name and initials; Hafiz 

AMcombined with the search word ‘coffee’ and no 

corresponding full manuscript was identified after 

performing thissearch.  

Figure 1 shows is a reproduction from the 

already published manuscript and there was asmall 

improvement up to two hours after caffeine 

ingestion and if you consider just the high dose this 

was a standardised mean difference of 0.76 [95% CI 

0.32-1.2]. 
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Figure 1.Analysis 1.8 as printed in the systematic review by Welsh and colleagues(Welsh et al., 2010). 

 
 

Figure 2 is a reproduction of the data entry table printed in this manuscript, but entered into the Comprehensive 

Meta-Analysis program.   

 

Figure 2. The data analysis table in the Comprehensive Meta-Analysis program being a reproduction of that 

shown in analysis 1.8 [Comparison 1 All caffeine doses versus placebo, Outcome 8 FEV1 outcomes at 2 hours – 

high dose], [Welsh et al., 2010).    

 

 
 

 
 

Figure 3 demonstrates the analysis results as 

performed in the Comprehensive Meta-Analysis 

program.  Interestingly the results differ from that 

reported in the previous published meta-analysis 

[Welsh et al., 2010).   It would have been anticipated 

that this would equate to that which was published 

in the systematic review identified on the Cochrane 

Database, yet in fact it did not.  The results in the 

original published research were standardised mean 

difference 0.76 [95% CI 0.32 – 1.20].    When the 
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original data from the individual studies was entered 

into the comprehensive meta-analysis program and 

analysed, the results were somewhat different.  

Thedifference in means was 0.36 with a 95% 

confidence interval of -1.74 to 2.45. It still indicates 

that caffeine shows benefit for lung function after 

consumption for up to two hours as measured by the 

Forced Expiratory Volume [FEV1], even though the 

value was less than that from the published review.  

The reason for this differing result was not able to 

be determined.   

 

Figure 3.A reproduction of the meta-analysis results in Analysis 1.8 [Comparison 1 All caffeine doses versus 

placebo, Outcome 8 FEV1 outcomes at 2 hours – high dose], [Welsh et al., 2010). 

 
 

The research by Yurach and colleagues was utilised 

to enter data from this study into thecomprehensive 

meta-analysis data entry form [Yurach and 

colleagues et al., 2011].    If you refer to Figure 4, 

the fourteen subjects who completed the studybeing 

a single-blind crossover design of 

caffeinatedanddecaffeinatedtreatments were added.  

The primary aim of that study was to assess the 

effects of caffeine on diagnostic methacholine 

challenge testing as opposed to measuring 

bronchodilation.  However, given FEV1 was also a 

parameter measured, the study has been added to the 

analysis.   

 

Figure 4.  

Data entry table with the additional study included produced with the comprehensive meta-analysis program 

[Comprehensive Meta-Analysis. Version 4.0.000.  August 30, 2022; Yurach and colleagues et al., 2011]. 
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Figure 5 is the analysis including the additional study, performed with the program, while figure 6 is a high-

resolution plot and figure 7 is a distribution of true effects plot.  

With the random effects analysis, the pooled difference in means was 0.209 (-0.278 to 0.695), which is a slightly 

lesser effect then that shown in figure 3.   The prediction interval is -1.058 to 1.475.  This basically reflects the 

diagram or plot in figure 7.  

 

Figure 5.  

Data analysis with the additional study included produced with the comprehensive meta-analysis program 

[Comprehensive Meta-Analysis. Version 4.0.000.  August 30, 2022;Yurach and colleagues et al., 2011]. 

 
 

Figure 6.  

High resolution plot of the statistics for each study including the difference in means and 95% CIs. 
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Figure 7. Plot effects – distribution of true effects. 

 
 

IV. Discussion 
Interestingly the results when a 

reproduction of the data entry table from the original 

systematic review of the high dose caffeine versus 

placebo was performed using the comprehensive 

meta-analysis program, the results differed (Welsh et 

al., 2010); Comprehensive Meta-Analysis. Version 

4.0.000, 2022].  The reason for this difference is 

unknown and indeterminate.  The data table was 

reviewed by an independent person in order to 

ensure there were no errors made and to verify it 

was entered accurately [refer to the 

acknowledgement].  

However, if you consider that as previously 

stated in the introduction, adding studies to the 

analysis allows the estimate of the mean to be more 

precise and narrows the confidence interval 

[Borenstein M., Common Mistakes in Meta-

Analysis and how to avoid them,(downloaded in 

2024)]. The goal of a meta-analysis is rarely to 

combine identical studies [Borenstein M et al.,2021, 

Chapter 40].  Ideally the aim is to broaden the base 

of studies to answer a question and examine trends 

and patterns.  The authors state that in addition to 

calculating the mean effect, the dispersion is another 

parameter worthy of assessment. They also state that 

it is worthy that both of these intervals are displayed 

and the plot being the distribution of true effects 

provides this display and is above.    In light of the 

fact, that the experts stated that the goal is rarely to 

combine identical studies, this manuscript includes 

the additional study located [Yurach and colleagues 

et al., 2011].   However, in fact this study is not 

identical in purpose as the primary aim of that study 

was to assess the effects of caffeine on diagnostic 

methacholine challenge testing as opposed to 

measuring bronchodilation as was previously 

mentioned.  However, given FEV1 was also a 

parameter measured, the study has been added to the 

analysis for argument’s sake.  

 

A further consideration which is explained 

quite well in the book ‘Common Mistakes in Meta-

Analysis and how to avoid them’ was related to 

study type (Borenstein M, downloaded in 2024).   

The additional study added was a cross over design, 

which aligned with the study design of the previous 

studies included in the published meta-analysis.  It is 

important that this is checked as you can enter 

means and standard deviations for two independent 

groups, pre and post scores for a pre post study or 

likewise the pre and post scores for each group in a 

cross over trial.   

 

A further publication by Borenstein and 

colleagues states the aim is to combine the effects 

and evaluate the statistical significance of the 

summary effect [Borenstein M, et al, Why Perform a 

Meta‐Analysis., May 2021].   This publication also 

indicates that a question maybe addressed by a 

meta‐analysis or a narrative review and there are 

key differences between the two approaches.  The 

effect size is the important parameter calculated 

which allows interpretation of the findings such that 
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it can be said this treatment will decrease risks by a 

certain percentage.  

In this case or other reports, it maybe that 

treatment decreases measurements, such as that 

which Hilton reports being flower essence for 

alleviation of nurse stress as measured by the 

perceived stress scale [Hilton D., 2025a].  Hilton 

also reports on music for insomniain a manuscript 

titled; Music brings joy, love and peace for persons 

needing to sleep, rest and refresh which reports on 

music for insomnia[Hilton D., 2025b].  This update 

shows an effect of music on insomnia but with the 

addition of four studies it was a slightly lesser effect, 

when compared to the previous meta-analysis on 

this topic [Jespersen et al., 2022].  

When performing meta-analysis there is the 

issue of publication bias (Esterhuizen and Thabane., 

2016).   Where studies showed no effect or in those 

that were not statistically significant, they are not 

likely to be published and this is also termed the 

‘file drawer problem’.    Overestimation of the true 

effect can occur in these cases.     

It was also identified that in this report that 

there was a conference paper retrieved from the 

Cochrane Central Register of Controlled Trials 

which was titled; Coffee in acute exacerbation of 

asthma: a randomized controlled study however this 

was presented at the 11th Asian Conference on 

Emergency Medicine (Hafiz et al., 2022).  In this 

randomized controlled study 21 patients were 

randomized to drink a cup of coffee that contained 

approximately 65mg of caffeine and 22 patients 

received decaffeinated coffee.  The results found 

that there was a significant improvement in patients' 

lung function that included (forced vital capacity 

(FVC; p=0.01) and forced expiratory volume in one 

second (FEV1; p=0.05)).  While this is promising 

and interesting in that these results may have been 

useful to add to the meta-analysis, no corresponding 

full manuscript by these authors was found.  Hence 

the actual mean values for the real and decaffeinated 

coffee groups were not reported in the conference 

abstract, in that it was only reported that the effect 

was significant.  While this is not publication bias as 

per the definition above, it is another consideration 

related to publication which is differing, in that the 

conference abstract was reported, but not 

subsequently as a manuscript hence the details 

cannot be included in the meta-analysis.   

The research by Yurach and colleagues was 

utilised and the data from this study was entered into 

thecomprehensive meta-analysis data entry form 

thus adding to the results from previous research 

[Yurach and colleagues et al., 2011].    The primary 

aim of that study was to assess the effects of 

caffeine on diagnostic methacholine challenge 

testing as opposed to measuring bronchodilation.  

However, given FEV1 was also a parameter 

measured, the study has been added to the analysis.   

It maybe that the differences encountered 

were because of errors in the performance of the 

meta-analysis[Borenstein et al., Chapter 43, 2009].  

There maybe problems with the application of the 

methodology, or there maybe design flaws in the 

primary studies.  In this chapter, Borenstein quotes; 

Bob Abelson who once remarked in a related 

context, ‘Think of all the things that people abuse. 

There are college educations. And oboes. 

I Deborah, could elaborate on this in terms 

of what people abuse, which may include positions 

of authority where people in that position purpose 

their own lives firstly,where people abuse those who 

they should hold dear, when they break 

expensivecrockery, or when professional tennis 

players slam and break tennis rackets randomly 

[while considering most of us struggle to purchase 

rackets].    

In conclusion, I do not know the answer for 

the statistical difference encountered, but to say that 

‘it is what it is’.    Adding one study to the analysis 

is a useful exercise for learning even though the aim 

of that study was varied as has been previously 

mentioned. It is not dissimilar to how when walking 

on the beach you can search for shells.  You might 

only find one or two that you like, that are new or 

useful, but if you had not done this exercise or task 

collecting shells, then you never would have 

experienced the discovery process (refer picture 1 

below).  While this manuscript will not be 

immortalized, never the less it was a useful learning 

activity for a novice or beginner such as myself.   

 

Picture 1.  Studies included in a meta-analysis may 

have differing purpose, be a different study type or 

subjects may differ in some other way from subjects 

in other studies, just as shells found on the beach 

can differ greatly.   Do you group your shells and 

put these into baskets or pots in different places 

around the home, ensuring that you keep them 

separate.  Alternatively, do you amalgamate them, 

mixing them together tossing them into one glass 

jar.   
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