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Quick review of Sessions 1-5  
  How to identify a “good” research question 
  Common study designs: Pros & cons 
  Selecting appropriate study subjects 
  Understanding variables types and their measurement 

 
Case study: Football-related injuries 



 Nuts and bolts of good data 
management: Part I 

  
 Data collection & data entry 



If you have… 
1. Identified a research question 
2. Conducted a literature review 
3. Picked an appropriate study design 
4. Defined inclusion/exclusion criteria for 

subjects 
5. Considered predictor and outcome variables 



 Next step: Work on creating a 
“smart” data collection system 



Data management process  

All of the steps required to create 
a clean data set ready to be 
analyzed 



Three keys to success 

1. Clarity 
2. Consistency 
3. Documentation 



Concrete products 
1. Dummy tables and figures for publication 
2. Data collection instruments 
3. Data entry forms (Excel files, etc.) 
4. Data codebook/coding manuals 
5. Study manual 



Overview of the process 
1. Collect the data 
2. Enter the data 
3. Combine and clean data files 
4. Recode, transform and derive new variables 
5. Document and archive raw data sets 



Step 1. Data collection 
Methods 
 Download existing data and use as is 
 Extract information from existing medical records 
 Conduct a survey (online, phone, mail, in person) 
 Collect raw data from direct observations, etc. 
 

Each has pros & cons 



Step 1. Data collection 
Format 
 Paper/pen 
 Mobile devices (phones, tablets, etc.) 
 Stationary computers 
 
 

Each has pros & cons 
 



Best practices 
 Collect as little as possible 
 Collect raw data 
 Automate as much as possible 
 Document the process 



Step 2. Data entry 
Goals 
1. Convert the information to electronic format 
2. Maintain accuracy & integrity of the information 
3. Prevent as many errors as possible up-front  



Step 2. Data entry 
Methods & tools 
1. Excel spreadsheet vs. data entry programs 
2. Single vs. double data entry, one person or more? 
3. Include logic checks & range checks 
4. Define missing values, etc. 

 
Best practices & “how-to” demo in Excel coming 



 Published example: NEISS 











 Working example: Montage 
  

 Football-related injuries requiring 
radiologic imaging among 6- to 17-year 

olds treated in the emergency department 
of a children’s hospital: 2013-2014 



Unsettled issue: Conflicting claims about the frequency 
of severe football-related injuries among very young 
football players (6-11 years old) 
 

Research question: Is age associated with the type or 
severity of football-related injuries among 6-17 year 
old males who visited the emergency room? 
 

Null hypothesis: There is no association between age 
and the type or severity of football-related injuries 
 



Inclusion criteria N 

All exams completed Jan 1, 2000 through Dec 31, 2014 that 
had “football” mentioned anywhere in the report text 

4766 

Exclusion criteria 4159 

Exams done outside Children’s DC location 120 
All females 158 
Patients outside the 6-17 year old age range 153 
Patient status not clearly classified (all years prior to 2013) 3516 
Inpatients and outpatients 212 

Final sample size (# of exams in emergency patients) 607 

Subject selection 



 Dummy tables and 
figures 



Characteristics of study population 
Characteristic N % 
Total number of exams 607 
Year of exam 
     2013 269 44% 
     2014 338 56% 
Total number of unique patients 463 
Age of patients (all exams) 
     6-11 years 185 30% 
     12-17 years 422 70% 



Characteristic N % 
Region of body part injured 
      Lower extremity 305 50% 
      Upper extremity 200 33% 
      Trunk 62 10% 
      Head, neck & face 39 6% 
Severity of injury 
      Mild 
      Severe 

Characteristics of study population, cont. 
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Montage data: Football injuries (2013-2014: ER, 6-17 year old males) 



Next steps: Classification of body 
parts 

1. Body part classification system created 
& applied 

2. Confirm decisions (2nd radiologist) 
3. Apply to all exams (need more information 

than exam codes?) 



Next steps: Injury classification 

1. Create injury classification system 
2. Document & pretest the system 
3. Apply the system (2 radiologists?) 



Data management defined 

All of the steps required to create 
a clean data set ready to be 
analyzed 



Five parts of the process 
1. Collect the data 
2. Enter the data 
3. Combine and clean data files 
4. Recode, transform and derive new variables 
5. Document and archive raw data sets 



Three keys to success 

1. Clarity 
2. Consistency 
3. Documentation 



Next week 

Nuts and bolts of good data management: 
Part II 
 

(Data cleaning, recoding, archiving) 
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