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Why is this important?

« Knowing how to do your own statistics is a unique skill people need

« Understanding data collection allows you to work harder at automating
this process
» Makes your life easier
« Makes the gquality of your work easier

« Understanding data and methods allows you to actually appraise
studies



What to take away from this talk?

« Know what resources you have access to
« Change your way of thinking / develop your critical appraisal skills
« Appreciate the art of the study design phase to make good quality work

 There is no substitution for good quality data collection and
management



Pre-Collection Considerations

» Ethics
« Name the variables you are collection but try to keep things vague
« What are you study aims/hypotheses

* Detall
» Find the balance between detailed data collection and simple categories/numbers
» Details can be simplified in data cleaning but not the other way around
* In the setting of low volume subjects consider simplyfying variables to binary/categorical cut-offs

» Study Power

« Use an online power calculator to get an idea of how many subjects you’ll need to hit significance in
your study

« Normal alpha 0.05, Power 80% (Beta 0.2)
o https://clincalc.com/Stats/SampleSize.aspx



https://clincalc.com/Stats/SampleSize.aspx

I Dichotomous Endpoint, Two Independent Sample Study

Sample Size Study Parameters

Group 1 81 Incidence, group 1 40%

Group 2 81 Incidence, group 2 20%

Total 162 Alpha 0.05
Beta 0.2
Power 0.8

(¢’ View Power Calculations



What kind of data are we collecting?

 Demographics

« Patient questionnaires

« Qualitative vs quantitative data

« Outcome data for meta-analysing

 Potential for multivariate modelling



How to collect the data

 Teamwork
 Divide roles and make timelines/goals

* MEDICAL STUDENTS

« Automate as much as possible
* RSS Feeds for literature reviews
« Libraries will do lit searches for Research students
« Surveymonkey premium, push notifications etc
« Check check check — compliance in studies is difficult to achieve.
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Reviews and Meta-Analyses

« Search Strategy:
 http://prisma-statement.org/
* Quality assessment: PRISMA / MOOSE Checklists

« Design the perfect question

* You want to have a question that is specific enough that it is meaningful but not so
specific that there is only a small yield of studies

* Rough number of results is 15-40.


http://prisma-statement.org/

Search
Strategy

Identification

Screening

Identification of studies via databases and registers

Records identified from*:
Databases (n =)
Registers (n =)

Records removed before
screening:
Duplicate records removed
(n=)
Records marked as ineligible
by automation tools (n =)
Records removed for other
reasons (n =)

Records screened

(n=)

Records excluded**

(n=)

A 4

Reports sought for retrieval

(n=)

A4

Reports not retrieved

(n=)

Reports assessed for eligibility

(n=)

Included

v

Reports excluded:
Reason1(n=)
Reason2 (n=)
Reason 3 (n=)
etc.

Studies included in review

(n=)
Reports of included studies

(n=)




TITLE

Title 1 | Identify the report as a systematic review.
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge.
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses.
METHODS
Eligibility criteria Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
Information Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the
sources date when each source was last searched or consulted.
earch strategy Present the full search strategies for all databases, registers and websites, including any filters and limits used.
election process Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
ata collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked
rocess independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
ata items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses.
13d | Describe any methods used to synthe5|ze results and prowde a rationale for the ch0|ce( ). If meta -analysis was performed describe the
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Meta-analyses — R - hitps://www.r-project.org/

Assumption is that the data is uniform across design/intervention/outcomes

Test for heterogeneity

* Cochran’s Q Stat / chi-square
» Assumes same population = fixed effects model
» If chi-square is high - data is heterogeneous = might not suitable for meta-analysis*
 If the studies are still similar design can try a random-effects model.
e |2

« 30% or less is good indicator of homogeneous data

Make a forest plot

Assess publication bias

Consider sub-analyses if data permits


https://www.r-project.org/

Table 3 Baseline characteristics

Baseline RR or MD (95% ClI) I? P value for heterogeneity P value overall
Age (years) —-0.78 (-1.64, 0.08) 54 0.004 0.08
BMI -0.48 (-0.96, 0) 33 0.16 0.05
Males 0.96 (0.90, 1.03) 0 0.86 0.28
NDI -0.23 (-0.82, 0.35) 0 0.59 0.43
VAS (neck) -0.01 (-0.21, 0.19) 0 0.67 0.94
VAS (arm) 0.06 (-0.31, 0.43) 0 0.92 0.75
ROM F/E (sup) 0.18 (-0.25, 0.62) 39 0.11 0.41
ROM F/E (inf) -0.34 (-2.03, 1.35) 91 <0.00001 0.69
ROM -0.20 (-0.78, 0.37) 76 <0.00001 0.49

RR, relative risk; MD, mean difference; Cl, confidence interval; VAS, visual analog scale; BMI, body mass index; NDI, neck disabil-
ity index; Sup, superior segment; inf, inferior segment; ROM, range of motion.

Table 4 Operational outcomes

Operational outcome MD (95% CI) & P value for heterogeneity P value overall
Operation duration (min) 6.14 (-0.91, 13.19) 87 <0.00001 0.09
Blood loss (mL) -3.22 (-14.03, 7.60) 88 <0.00001 0.56
Length of stay (days) -0.05 (-0.17, 0.07) 47 0.11 0.45

MD, mean difference; Cl, confidence interval.



ACDA ACDF Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
short term

Burkus 8 196 13 160 8.3% 0.50[0.21, 1.18] i

Coric 2011 12 136 33 133 13.2% 0.36 [0.19, 0.66] —

Garrido 1 21 3 25 1.6% 0.40 [0.04, 3.54]

Li 5 39 6 42 5.5% 0.90 [0.30, 2.71] S

Mummaneni 3 276 11 265 4.3% 0.26 [0.07, 0.93] "

Phillips 59 151 60 122 27.1% 0.79[0.61, 1.04] i

Subtotal (95% Cl) 819 747  59.9% 0.55 [0.35, 0.85] <o

Total events 88 126

Heterogeneity: Tau? =0.12; Chi2=9.30,df =5 (P = 0.10); I = 46%
Test for overall effect: Z = 2.69 (P = 0.007)

long term
Burkus 8 144 13 127 8.4% 0.54 [0.23, 1.27] B
Davis 93 225 90 105 31.7% 0.48 [0.41, 0.57] Ll
Subtotal (95% ClI) 369 232 40.1% 0.48 [0.41, 0.57] ¢
Total events 101 103
Heterogeneity: Tau? = 0.00; Chi*=0.08,df=1 (P =0.78); I?’=0%
Test for overall effect: Z = 8.32 (P < 0.00001)
Total (95% CI) 1188 979 100.0% 0.54 [0.41, 0.71] L 2
Total events 189 229
Heterogeneity: Tau? = 0.06; Chi? = 13.49, df =7 (P = 0.06); I = 48% '0_01 011 1 1'0 100'
Test for overall effect: Z = 4.31 (P < 0.0001) Favours ACDA Favours ACDF

Test for subaroup differences: Chi? =0.24, df =1 (P = 0.62). I?= 0%

Figure 5 Forest plot of adjacent segment disease for ACDA vs. ACDF, stratified into short-term and long-term outcomes. ACDA, anterior

cervical disc arthroplasty; ACDE, anterior cervical discectomy and fusion.



Statistical resources

_ A . | DISCOVERING STATISTICS
o https://statistics.laerd.com/spss-tutorials USING SPSS
 zLibrary
e SciHub

ANDY FIELD
F=) @


https://statistics.laerd.com/spss-tutorials

Principles for statistical analyses

« Clean your data

« Check your demographics for baseline differences
« Examine your outcome variables

« Have a play with the data

« Consider multivariate modelling if sample size permits



Stastistics
Software

IBM" SPSS” Statistics

Version 25

Lizensed Naterials - Propeny of IBM Cop. ® Copyright IBM Comporation and its licensors 1969, 2017 8N, IBM loge, ibm.com
and SPSS am tacemats o registeted tademads of Intenational Business Machines Corp ., registered (n many jurisd
wordmds A cumant st of IBM wademass is available on the Web at waww ibm comflegal/copytiade shim!. Other product and
sevice names might be tademads of IBM or other companies. This Program is licensed under the terms of the license agreement
accempanying the Program  This license agreement may be either located in a Program directory falder or Library identified as
License” of "Noa_IBM_License” if applicadle, ot provided as a printed license agreement Please read the ages
before uning the Program By using the Program you agree fo these teims







Baseline Characteristics — Table 1

* 1. Check for normality

« Kolmogorov-Smirnov Test and the Shapiro-Wilk Test
« Want it to be not significant = normal data

 If not normally distributed should report descriptives as Median and IQR
 If not normal other tests need to be non-parametric

« 2. Check for differences between your cohorts



What test do | use? Univariate Cohorts

Variable Type

Binary Chi-Square / Fisher’s Exact -
Continuous t-Test (independent / paired) Wilcoxon Rank Sum
Mann-Whitney U
Categorical ANOVA Non-Parametric ANOVA
Table 5
Postoperative midline outcomes
Parameter Preoperative Postoperative % Change p
ADH 8.3 (3.1) 15.7 (1.9) 90 .00
PDH 4.8 (2.2) 8.5 (1.9) 77 .00
LDA 5.9 (3.9) 12.3 (3.9) 108 .00
LL 41.8 (11.3) 44.1 (13.0) 6 02

ADH, anterior disc height; PDH, posterior disc height; LDA, local disc
angle; LL, lumbar lordosis.



Presenting the data

« Consider your significant figures

» Tables vs Charts
* If you have skewed data it may be useful to include boxplots for variables

« Simple and clear data presentation is more useful than complex flashy
figures that are difficult to understand.

For simple single variable tests consider just putting a sentence in the
manuscript rather than tabulating everything



What next?

* |f you've collected and cleaned data well now is the chance to explore
trends you may not have considered

« Multivariate modelling

« Assumptions: factor collinearity, linear relationships between independent /
dependent variables, adequate sample size etc

* There are tests used in the dialogs specific for your model that provide insight onto
model power and accuracy.

« Model types: Binary logistic regression, One way MANOVA, Count Models (not in
SPSS)



Final Tips

« Get the data and have a go

« Do as much as you can, then ask someone who you know understands
the stats to check over your work.

« Read other papers methods to see what they’'ve done and learn how to
Interpret ALL the numbers they publish.

* Review for journals and consider all the lessons from today!



