
March 14, 2023

Agenda
• Statistics, Back to Basics

• Speaker: Zahra Kassamali Escobar



Agenda

• Why do I have to?

• The Gold standard: Randomized Controlled Trials
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• Interpreting results, confidently

• Questions you should ask



Why do I have to?

• Statistics is the math 
we use to demonstrate 
relationships: causality, 
correlations, and lack of 
relationships 

• Statistics may be math, 
but interpretation is 
subjective



The Gold Standard:
Randomized Controlled Trials 

• Removes bias 
• Allocation into groups must be

• concealed
• random

NOT RANDOMIZED



Parachute Use to Prevent Death
& major trauma related to gravitational challenge: systemic review of randomized controlled 
trials

• Conclusions As with many 
interventions intended to 
prevent ill health, the 
effectiveness of parachutes 
has not been subjected to 
rigorous evaluation by using 
randomised controlled trials.

BMJ. 2003 Dec 20; 327(7429): 1459–1461. doi: 10.1136/bmj.327.7429.1459

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC300808/
https://doi.org/10.1136%2Fbmj.327.7429.1459


Parachute Use to Prevent Death
& major trauma related to gravitational challenge: systemic review of randomized controlled 
trials

• Conclusions (cont)
Advocates of evidence based 
medicine have criticised the 
adoption of interventions 
evaluated by using only 
observational data. 

We think that everyone might 
benefit if the most radical 
protagonists of evidence 
based medicine organised and 
participated in a double blind, 
randomised, placebo 
controlled, crossover trial of 
the parachute.

BMJ. 2003 Dec 20; 327(7429): 1459–1461. doi: 10.1136/bmj.327.7429.1459

Image from: https://www.merriam-webster.com/words-at-play/thems-fightin-words

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC300808/
https://doi.org/10.1136%2Fbmj.327.7429.1459


What usually happens:
We observe the intervention but don’t direct it

• Observational studies, 2 main types: 

2.) Retrospective:
record the data after it 
happens 

1.) Prospective: 
record data it as it happens



The Problem with Observational 
Studies = BIAS

• Allocation into groups
• Concealed

• Random



How to Manage Bias? 

Amount of Fat in their Diet Weight of an Individual

Genetics 

Food quality  

Quantity consumed

Geography

Income 

Access to grocery stores

Education



How to Manage Bias? 
1. Identify confounders

Amount of Fat in their Diet Weight of an Individual

Genetics 

Food quality  Quantity consumed

Geography

Income 

Access to grocery stores

Education

In a randomized trial, the confounders 
still exist but we assume they’re evenly 
distributed if we did our randomization 
correctly 



How to Manage Bias? 
2. Adjust for confounders

Words to look for in methods/analysis section: 

• Variables 
(do they make clinical sense?)

• Adjustment
• Model



Adjust for confounders:
2 Examples

Statistical Analysis: 

Variables with a P-value of <0.10 in the 
univariate Cox model and those that differed 
across the three oral antimicrobial agent 
groups in theinitial comparison were 
included in the multivariate Cox proportional 
hazards regression analysis.1

Variables included in the overlap weights 
model were selected a priori using the 
literature and clinical judgment to identify 
risk factors associated with either recurrent 
bacteremia or mortality.2

Words to look for in the 
methods/statistical analysis section: 
• Variables

(do they make clinical sense?)
• Adjustment
• Model

1Int J Antimicrob Agents. 2016 Nov;48(5):498-503. doi: 10.1016/j.ijantimicag.2016.07.013.
2JAMA Netw Open. 2020;3(10):e2020166. doi:10.1001/jamanetworkopen.2020.20166



Reading a paper with statistics in 
mind: 



1. Study Design & Included Population
Does the sample studied match your population of interest?

2.) Retrospective:
record the data after it happens 



2. Population 
(Are they matched despite no randomization?

Table 1: 
• Age
• Sex
• Pre-existing conditions
• Immunosuppression



3. Intervention 
Comparable despite no randomization 
(i.e. time to antibiotic therapy, etc)



Decision Point: 



Outcomes: 

Variable of interest Rate in each treatment group Comparative risk 



Interpreting Outcomes: 

Variable of interest Rate in each treatment group Comparative risk 

aRD: Adjusted risk difference = Risk with (β-lactam – Fluoroquinolone)

aRR: Adjusted relative risk = Risk with (β-lactam / Fluoroquinolone)



Interpreting Outcomes: 

aRD: Adjusted risk difference = Risk with (β-lactam - Fluoroquinolone) 
Shows that <mortality and recurrent bacteremia> occurs about 1% 
more frequently with BL vs. FQ

aRR: Adjusted relative risk = Risk with (β-lactam / Fluoroquinolone)
Shows that <mortality and recurrent bacteremia> occurs 31% more 
often with BL compared to mortality and recurrent bacteremia with 
FQs

<mortality and recurrent bacteremia> = <outcome of interest>
BL = Beta-lactam, FQ = fluoroquinolone



Interpreting Outcomes:
Why Confidence intervals?

The confidence interval is the precision of your estimate
• A smaller interval is more precise and reliable

• A wider interval indicates more variation

Estimate

Confidence interval



Interpreting the Confidence Interval 
Absolute difference

aRD: Adjusted risk difference = Risk with (β-lactam - Fluoroquinolone)
Risk of mortality is 1% higher with βL vs. FQ and ranges from half a 
percent (0.42) less with BL to 2.4% more

Estimate

Confidence interval

95% Confidence interval

Risk of mortality 
and recurrence 
might be 0.42% 
less with BL vs. FQ

Risk of mortality and 
recurrence might be 
2.4% more with BL 
vs. FQ

-0.42% 2.4%



Is this CI statistically significantly different?

aRD = Adjusted risk difference
(β-lactam - Fluoroquinolone)

95% CI (-0.42 , 2.40)



Is this CI statistically significant?
No, because the confidence interval crosses zero
_

aRD = Adjusted risk difference 
(β-lactam - Fluoroquinolone) = 0

0.99, 95% CI (-0.42 to 2.40)

95 % Confidence interval

Risk of mortality 
and recurrence 
might be 0.42% 
less with BL vs. FQ

Risk of mortality and 
recurrence might be 
2.4% more with BL 
vs. FQ

-0.42% 2.4%

0



Interpreting the Confidence Interval:
Relative difference

aRR: Adjusted relative risk = Risk with (β-lactam / Fluoroquinolone)
Shows that mortality and recurrent bacteremia occurs 31% more 
often with BL compared to mortality and recurrent bacteremia with 
FQs. The result ranges from 13% less to 95% more. Estimate

Confidence interval

95% Confidence Interval0.87 1.95

Note the bigger numbers with relative risk and how they make you feel.
They can help put low frequency outcomes into context and/or add shock value



Is this CI statistically significantly different?

aRR = Adjusted relative risk
(β-lactam / Fluoroquinolone)

95% CI (0.87 , 1.95)
Is this statistically significantly different?



Is this CI statistically significant?
No, because the confidence interval crosses one
_

aRD = Adjusted relative risk
(β-lactam / Fluoroquinolone) = 1

1.31, 95% CI (0.87 to 1.95)

95 % Confidence interval

Risk of mortality 
and recurrence 
might be 13% less 
relatively with BL 
vs. FQ

Risk of mortality and 
recurrence might be 
95% more, relatively
with BL vs. FQ

0.87 1.95

1

Note the bigger numbers with relative risk and how they make you feel.
They can help put low frequency outcomes into context and/or add shock value



Questions to ask

➢What is the design of this study (randomized, 
observational, prospective, retrospective)?

➢Does the sample studied match your 
population of interest?

➢Are the groups evenly matched?

➢Was the intervention applied evenly to 
each group?

➢Did they account for confounding factors?

➢Did they report absolute vs. relative differences?

Employee 
satisfaction 
has doubled 

since last 
year
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