
D A Y - 4  

MASTERING 
THE SYSTEMATIC REVIEW



Understanding Data, Critical

Appraisal & Data Extraction

1) Understanding Data in Research

3) Data Extraction

4) Common Issues faced 

2) Critical Appraisal

Types of Data, Identify Useful Data, Statistical Parameters

 Appraisal Tools by Study Type



By the end of today, you will be able to:

Understand what data is, types of data, and how it's used in

research.

Extract relevant and statistically meaningful data from

studies.

Appraise the quality of studies using standard tools.

Organize your findings in preparation for synthesis and

writing.



DATA IN
RESEARCH



u n d e r s ta n d i n g  d ata  i n  r e s e a r c h

D ata  r e f e r s  t o  t h e  fa c t s ,  f i g u r e s ,  a n d  o u t c o m e s

r e p o r t e d  i n  a  r e s e a r c h  s t u dy  —  i n c l u d i n g

q u a n t i tat i v e  r e s u lt s  ( e .g . ,  c h o l e s t e r o l  l e v e l s )  a n d

q u a l i tat i v e  i n s i g h t s  ( e .g . ,  t h e m at i c  a n a ly s e s ) .



types of  data in
research studies

general 

data
T h e s e  a r e  m o s t ly  u s e d  i n

d e m o g r a p h i c s ,  b a s e l i n e

c h a r a c t e r i s t i c s ,  o r  d e s c r i p t i v e

s u m m a r i e s  i n  a  s t u d y.

Outcome 

Data
T h e s e  a r e  c r i t i c a l  d u r i n g  t h e

d a t a  e x t r a c t i o n  p h a s e ,  a s  t h e y

d e t e r m i n e  h o w  t h e  d a t a  w i l l  b e

i n t e r p r e t e d  s t a t i s t i c a l ly.



general 

data
T h e s e  a r e  m o s t ly  u s e d  i n

d e m o g r a p h i c s ,  b a s e l i n e

c h a r a c t e r i s t i c s ,  o r  d e s c r i p t i v e

s u m m a r i e s  i n  a  s t u d y.

T h e s e  a r e  t h e  b r o a d

c a t e g o r i e s  i n t o  w h i c h  a l l

d a t a  c a n  b e  c l a s s i f i e d  —

r e g a r d l e s s  o f  t h e  r e s e a r c h

d o m a i n .  U n d e r s t a n d i n g  t h e s e

i s  e s s e n t i a l  b e f o r e

i n t e r p r e t i n g  o u t c o m e

m e a s u r e s .



list of general data types 

Nominal RATIOINTERVALORDINAL

Numeric, no
true zero

Numeric, true
zero

Categorical, no
order

Example: -
Smoking status:

smoker/non-
smoker

Ordered categories

Example: -
Disease stage:

mild/moderate/se
vere

Example: -
Temperature in

°C

Example: -
LDL level, BMI,

weight



OUTCOME

DATA
T h e s e  a r e  c r i t i c a l  d u r i n g  t h e

d a t a  e x t r a c t i o n  p h a s e ,  a s  t h e y

d e t e r m i n e  h o w  t h e  d a t a  w i l l  b e

i n t e r p r e t e d  s t a t i s t i c a l ly.

T h e s e  r e f e r  t o  h o w  t h e

p r i m a r y  o r  s e c o n d a r y

o u t c o m e s  o f  i n t e r e s t  i n  a

s t u d y  a r e  m e a s u r e d  a n d

a n a ly z e d .  T h i s  i s

p a r t i c u l a r ly  c r i t i c a l  d u r i n g

d a t a  e x t r a c t i o n  a n d

s y n t h e s i s .



List of outcome data types

CONTINUES
DATA

Time-to-Event
Data

Categorical
Data

BINARY DATA

Example Example
Example

Example

LDL levels, BMI,
HbA1c, Blood

pressure

Quit vs not quit
smoking, Event

vs No event
Response Level

(e.g., none,
partial,

complete)

Time to relapse,
Time to

recovery



List of outcome data types

CONTINUES
DATA

1)

Numerical values
measured on a scale,
capable of having
infinite gradations

MEAN-
common Metrics

Average value of Data.

SD-

MD-

SMD-

CI-

Indicates variability.

Main Difference

Standardized Mean
Difference

Confidence Interval

p-value- Confidence Interval



List of outcome data types

MEAN-
common Metrics

Average value of Data

SD-

MD-

SMD-

CI-

Indicates variability

Main Difference

Standardized Mean
Difference

Confidence Interval

p-value- Confidence Interval

The average value of a data
set (sum of all values ÷
number of values)

Measures how spread out the
values are around the mean —
indicates variability.

The difference between the
average outcome in two
groups (e.g., treatment vs
control).



List of outcome data types

MEAN-
common Metrics

Average value of Data

SD-

MD-

SMD-

CI-

Indicates variability

Main Difference

Standardized Mean
Difference

Confidence Interval

p-value- Confidence Interval

A mean difference adjusted
for differences in
measurement scales across
studies.

A range that likely contains the
true effect; usually reported
as a 95% certainty range.

Shows the probability that the
observed results happened by
chance; lower means more
statistically significant
(commonly < 0.05).



List of outcome data types

2)

Outcomes that fall
into one of two
mutually exclusive
categories

BINARY DATA

(RR)- 

common
Metrics

(OR)-

Risk difference

Odds Ratio

Risk Ratio



(RR)- 

common
Metrics

(OR)-

Risk difference

Odds Ratio

Risk Ratio

The ratio of the probability of
an event in the intervention
group to the control group. RR
= 1 means no difference.

The ratio of the odds of an
event occurring in one group to
the odds in another group;
often used in case-control
studies.

The absolute difference in
event rates between two
groups (e.g., 30% − 10% = 20%
reduction).



List of outcome data types

3)

(Sometimes used
interchangeably with
nominal/ordinal in
outcomes)

Categorical

Data

Frequencies

common
Metrics

Chi-square tests



Frequencies

common
Metrics

Chi-square tests

The number of times a
particular category or
value appears in the
data set. Often shown
in tables or counts.

A statistical test
used to assess
whether there is a
significant association
between two
categorical variables.



List of outcome data types

4)

Outcomes measured
by the time until an
event occurs

Time-to-Event

Data

HR-

common
Metrics

Kaplan-Meier survival
curves

Hazard Ratio



List of outcome data types

HR-

common
Metrics

Kaplan-Meier survival
curves

Hazard Ratio

Compares the rate at which
an event (e.g., death, relapse)
happens over time in two
groups. HR = 1 means no
difference; HR < 1 favors
treatment.

A graphical method to
estimate the probability of
surviving (or avoiding an
event) over time, allowing
comparison between groups.



HR-

common
Metrics

Kaplan-Meier survival
curves

Hazard Ratio

List of outcome data types
A graphical method to
estimate the probability of
surviving (or avoiding an
event) over time, allowing
comparison between groups.



How to Extract Continuous vs Binary Data

WHAT TO EXTRACT CONTINUOUS BINARY

OUTCOME

RESULT FORMAT

EFFECT SIZE

CONFIDENCE INTERVAL

P- VALUE

Measurement (e.g., LDL, BMI, BP)

Mean ± Standard Deviation (SD)

Mean Difference, Standardized Mean
Difference (SMD) (SD)

Typically reported as 95% CI

Included for testing significance

Event status (e.g., quit
smoking = yes/no)

Number of events / total (e.g.,
40/100)

Risk Ratio (RR), Odds Ratio
(OR), Risk Difference

Typically reported as 95% CI

Same — used to determine
statistical significance



how is data collected 

in research

QUANTITATIVE

studies

C l i n i c a l  m e a s u r e m e n t s ,

l a b  r e s u l t s ,  s u r v e y s .

QUALITATIVE

studies

I n t e r v i e w s ,  f o c u s  g r o u p s ,

o p e n - e n d e d  q u e s t i o n n a i r e s .



what’s your job as a reviewer? 

when you collect the data in research studies... 

extract

w h a t  o r i g i n a l  a u t h o r s

h a v e  a l r e a d y  c o l l e c t e d

&  r e p o r t e d

organize



F O C U S  O N LY  O N :  

Results

How to Identify Useful Data (from Included

Studies)

PICO
ELEMENTS Study

characteristics



Drawing Final Outcomes from Multiple

Studies

Compare results across studies with similar populations and

interventions

Look for consistency in direction and magnitude of effects

Use extracted statistics to evaluate whether a meaningful

pattern emerges

Highlight discrepancies and hypothesize reasons (study design,

sample size, quality)



What is Critical Appraisal?

Critical appraisal is the process of evaluating

whether a study is trustworthy, valid, and

methodologically sound enough to include in your

synthesis.



WHAT TO LOOK FOR?

Is the study design appropriate for the question?

Are methods clearly described?

Are there risks of bias (e.g., selection, performance,

attrition)?

Are the results credible and transparently reported?



What is Data Extraction?

Data extraction means pulling out the key

information from each study and organizing it in

a structured table.



Key Fields to Include in Your Table

study name example
study name 
Population
Intervention
Comparison
Outcome
Study Design
Results
Quality Score

Smith et al., 2020

Adults aged 30–60, n = 200

Aerobic exercise

No exercise

LDL cholesterol

RCT

LDL ↓ 15% over 12 weeks

Low Risk of Bias



Start with abstract, then
methods/results

🚨 Common Issues & How to Support

Participants

article too complex??



Use checklist and ask a
mentor

🚨 Common Issues & How to Support

Participants

Can't decide if study is good or bad??



Emphasize use of Zotero/
rayyan.ai

🚨 Common Issues & How to Support

Participants

Forgot to save full texts??



Focus on effect direction
and size

🚨 Common Issues & How to Support

Participants

Confused by result terminology??



🔍 Let’s Dive Into Full-Text
Screening: The Final Filter for Quality

Evidence



steps for learning 

full text screening

1. Start with the Title &

Abstract

 3.Dive into the Methods

2. Skim the Introduction

5. Critically Read the

Discussion

4. Analyze the Results

7. Practical Tips for Beginners

6. Check References



What to Look For:

PICO Match: Does it align with your research question (Population, Intervention, Outcome)?

Study Design: Is it an RCT, cohort study, meta-analysis, etc.?

Key Findings: What are the main results?

Use the CRAAP Test (Currency, Relevance, Authority, Accuracy, Purpose) to filter

low-quality papers.

PRO TIP- 

1. Start with the Title & Abstract

Goal: Decide if the paper is worth your time.



What to Look For:

Research Gap: Why was this study done?

Hypothesis:  What is the authors’ main claim?

Objective: What specific question does the paper answer?

Vague objectives (e.g., "To explore..." without clear hypotheses).

No mention of prior systematic reviews on the topic.

Red Flags:

2. Skim the Introduction

Goal: Understand the context and research gap.



Key Sections:

What to CHECK For? 
Study Design - RCT? Observational? Qualitative?

Participants- Inclusion/exclusion criteria (matches your PICO?)

Intervention- Dosage, duration, control group details

Outcomes- Primary vs. secondary outcomes

Statistical Analysis- Sample size calculation, tests used (t-test, ANOVA)

Use checklists like RoB 2 (for RCTs) or Newcastle-Ottawa Scale (for

observational studies) to assess bias.

PRO TIP:

 3.Dive into the Methods

Goal: Assess study quality and risk of bias



What to LOOK For? 
Key Numbers:

 Mean, SD, p-values, confidence intervals (CI), effect sizes.
Tables/Figures: Forest plots, survival curves, regression models.
Subgroup Analyses: Did they test different populations or doses?

Example:
"The intervention group had a 15% reduction in LDL (95% CI: −20 to −10; p=0.01)."

Missing SDs or unclear statistical methods.

Overemphasis on statistically insignificant results.

RED FLAG:

4. Analyze the Results

Goal: Extract usable data for your review.



What to LOOK For? 
Interpretation: Do the results support the hypothesis?
Limitations: Did they acknowledge biases (e.g., small sample
size)?
Generalizability: Can the findings apply to your population?

Compare the discussion to the results—do they overhype

conclusions?

PRO TIP:

5. Critically Read the Discussion

Goal: Evaluate how the authors interpret their findings.



What to LOOK For? 
Seminal Papers: Key studies cited repeatedly.

Contradictory Evidence: References that disagree with the

authors’ claims.

6. Check References

Goal: Find additional relevant papers.



A. Skim vs. Deep Read 
Skim: Abstract, figures, and conclusions first.
Deep Read: Only if the paper is relevant and high-quality.

B. Take Notes
Use a template like this:

Field Notes
PICO Match : ✔ (Adults with diabetes, metformin vs. placebo)
Risk of Bias : High (No blinding, small sample)
Key Results : LDL ↓ 12% (p=0.03)

C. Use Tools
Zotero: Highlight and annotate PDFs.
Elicit.ai: Summarize complex sections.

7. Practical Tips for Beginners



Before including a paper in your review, ask:
Does it match my PICO?
Is the study design appropriate?
Are the results statistically significant and clinically
meaningful?
Is the risk of bias acceptable?

Final Checklist




