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Outline

• Implementation science depends on real world data
• Administrative data is one important source of real life data
• Understanding how to use this data is an practical skill in implementation 

science
• Discuss “real world” data lifecycle

• Capturing reality  (creating data)
• Storing data
• Extracting data
• Analyzing data from non-research sources 

• Challenges and opportunities 
• Use cohorts and or studies that I have worked in as case studies



Phronesis

Practical lessons about using real 
world secondary data
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• Data used to be the domain of 
researchers

• Today data capture is ubiquitous 
• Clinical electronic medical records
• Administrative databases
• Uber / facebook
• The purpose is not expressly for 

research
• How much of your life is “data” (a lot) 

Widespread capture of reality with data



Opportunities and challenges in use of health 
data from care settings
• Advantageous 

• Timely
• Cheap (low marginal cost)

• Drug trial – 10000$ a patient 
• “Real world”
• Large
• Diverse

• Disadvantages
• Does not map perfectly to 

concepts in research questions
• Big data = small biases effect 

inferences  



Choice A
• Decide what you want 
• Go get the ingredients
• But what if Whole Foods is 

closed?  

Choice B



What do you want? 

…..I don’t know, what you have? 



What is your research question? 

• Traditional way to get a research question: first decide what you want 
then go get ingredients / data

• Alternative way to get a research question: first look to see what 
ingredients / data you have then decide what you want to eat



Many existing databases for analysis public 
available
• https://www.gapminder.org/data/

• https://www.healthdata.gov/

• https://data.gov.uk/

https://www.gapminder.org/data/
https://www.healthdata.gov/
https://data.gov.uk/










Clinic-based database

• Network of integrated “clinical systems”
• “unique” electronic records of patient care experience

• Anyone can request data from the consortia





To use it properly, you got to know what’s in it

• Questions to data or…
• Don’t make a BLT if you have no bacon 



Good or bad question?

• Do the integrase inhibitors lead to more rapid viral suppression?  
What are the predictors of more rapid suppression in real-world 
populations? 



TabMedication

id date Medication active Medication
discontinuation

1 4354

1 4376 EFV

1 4395 EFV

1 4420 EFV

1 4510 EFV

1 4554 EFV

1 4576 EFV

1 4695 EFV

1 4720 EFV

1 4810 EFV

1 4850 EFV



When is the start date?

Jan 2015 July 2015 Jan 2016
Jul 2016

Presented for care 
at W86; no 

symptoms; tested 
positive in VCT; 

Cd4 is 30 / ul

Treatment discussed, patient 
agreed to start, medication 

prescribed and sent to pharmacy 
(Jan 5, 2015)

Patient picked up 
medication, but at next 

visit, says he hadn’t 
started

Patient returned after several 
missed visits, concedes to 

restarting methamphetamine 
use

Admitted through ER –
found to have 

pneumococcal sepsis

Stabilized and started 
HIV medications during 
hospitalization (July 5, 

2016)

Spotty visit adherence 
and viral load 
suppression 
inconsistent



When does the patient suppress? 

• When does the patient get measured? 



“Adjudication…”

• Medication start date is actually unknown in the database
• Large scale effort to “correct” the start date

• What if they never come back? 
• What if the provider doesn’t know or doesn’t document that delayed start? 



Don’t promise a BLT if you don’t have bacon
• The effect of drug x on rapidity of suppression a bad question (a 

biological question)
• Asking a question that can be answered with your data even if it is 

not exactly what you originally had in mind is better than asking a 
question that can’t be answered

• Iterative
• But… the questions you can answer are more interesting (in my 

opinion)
• In reality many times people go ahead and make the BLT and then are 

surprised when guests complain when it is served without bacon



The omnivore’s dilemma……..     

where does your food come 
from and do you know what is in 

it? 





Data collected on 
a clinical 

encounter form 

Clinical care

Data entry

Data pooling at national 
and subnational scale 
(possible derivation)

International 
pooling





What does this mean? 

• Information collected for clinical care – recording CD4 count of that 
row isn’t bad

• But not a good way to capture the CD4 for research purposes





Garbage in, Garbage out 

(common insult for clinic-based data, data blaming)



If you don’t want garbage, you 
got to know what you are 

looking for and what you are not 
(recognize garbage)

(Rebuttal, investigator blaming)



Step 1 to getting usable data:



The eye of the beholder (health care wokers)



The eye of the beholder (data manager)



Communications: Clinical Investigators and 
Data Managers



Clinical investigators are from Venus and Data 
managers are from Mars
• Investigator

• You understand what you want to 
do

• You understand what the 
measurements mean

• You must define the ingredients 
you want with precision

• You need to spell out the 
ingredients

• Data manager
• Must extract data from a database
• But does not know exactly what 

you want
• Does not understand what a “viral 

load” is 
• The concept is named 14334 in 

the database
• The data dictionary says
“Plasma HIV RNA (Roche TM V12) = 
14334”



Don’t assume…

• The data manager knows where to find “the data” (that you are 
looking for)

• The data manager know whether what they’ve given you matches 
what you wanted

• The data manager can read your mind 



Need a “contract”



Step 1 for Investigator

• Generally you have access to the front end
• If you can, get a hold of a database schema or the tables
• Surprisingly hard to get



Step 2 – Decide how you will define your 
cohort of interest
• Do you obtain the variables to do so or give instructions for cohort 

definition?
• CNICS cohort inclusion criteria: two primary care visits within a year 

after January 1, 2001
• But ”primary care” is not a variable in the database
• Logic of the visit type classification

• Resource code – one of any number of providers 
• Location – Ward 86
• Date of visit 

• Prefer to derive yourself



Defining the cohort

• Give me all patients who had a primary care visit after January 1, 
2000

• (unfulfillable request)

• Give me all visits after January 1, 2001, and the accompanying 
resource code

• (maybe fulfill-able request)





Codify decisions and formally communicate 
with data manager
• Specify name (might be different than the “native” name of the 

variable
• Specify format (date, numeric, text, coded with response categories)
• Avoid highly derived variables – strive to get more granular (can’t go 

other way)
• Ask for ”time invariant variables” in one table (e.g., sex, dob, etc.)
• As for all ”repeated measures” in separate “long tables” (e.g., 

appointments, visits, CD4 values, hemoglobin levels, etc.
• Make sure to obtain variables from individuals even if those precede 

the cohort entry date





Other tips… 

• Meet data manager face-to-face
• Codebook specification is iterative
• Data extraction is iterative



Once you know your ingredients 
you know what’s missing



OCT 29

Enrolled in care and 
started ART

Missed scheduled appoint, 
because brother died and gave 
money for the burial

NOV 5

Had been unwell so had less money 
that before, used to do some small  

business 

Borrowed enough money to 
go to clinic, but told no visits 
on Wednesdays, come back 

next week

Came back, not on scheduled 
appointment date, had an 

argument with the staff 

JAN 17DEC 5
JUNE 7

In-depth Interviews of Patient-Reported Reasons for 
Disengagement



Understanding Retention in the Cascade of HIV Care
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All Patients in a Health Unit

Patients who Continue to be Observed

Patients lost 
to follow-up 

(B)

Patients 
sought by 

tracking (C)

Patients with 
outcome 

ascertained by 
tracking (D)

A Sampling-based Solution?

Pw=

Patients Lost to 
Follow-up (B)

Patients Successfully 
Tracked (D)



naive

corrected
0.

00
0.

05
0.

10
0.

15
0.

20
Pr

op
or

tio
n 

de
ce

as
ed

0 .5 1 1.5 2 2.5 3 3.5
Time since ARV initiation (years)

1.7 2.1 2.3

7.5
10.3

12.2
Sampling-based 
Estimate

Naïve estimate

Sampling-based Estimates of Mortality in Mbarara, Uganda (N=3,628)

Geng et al., JAMA 2008; 300(5):506-507



1
.9

.8
.7

.6
.5

Pr
op

or
to

n 
re

ta
in

ed
 in

 c
ar

e

0 1 2 3
Time since initiation of antiretroviral therapy (years)

Naive estimate Sample-corrected estimate (pessismistic)

Sample-corrected estimate (optimistic)

68.9% (95%CI: 67.1–70.8)

78.9% (95%CI: 75.2–82.6)

86.2% (95%CI: 82.9–89.5)

Sampling-based Estimates of Retention in Care (N=3,628)

Geng et al., PLoS One 2011 6(7): e217972011



Sampling-weighted Factors Associated with Mortality (N=3,628)

 
 

HR 95% CI P-value HR 95% CI P-value 
Age (per 10 years) 1.18 0.87-1.59 0.29 1.37 1.04-1.81 0.03 
Male sex 1.86 1.06-3.26 0.03 1.02 0.57-1.83 0.96 
Weight < 40 kg 1.64 0.67-4.03 0.28 3.04 1.58-5.85 <0.01 
Pre-ART CD4 count        

 <= 50 cells/mm3 ref   ref   

 51-100 cells/mm3 0.56 0.25-1.24 0.15 0.58 0.24-1.36 0.21 

 101-200 cells/mm3 0.24 0.08-0.68 <0.01 0.21 0.08-0.56 <0.01 

 > 200 cells/mm3 0.15 0.03-0.67 <0.01 0.2 0.06-0.73 0.02 
Distance from home to 
clinic (per 10 km) 

0.93 0.85-1.01 0.1 1.01 0.94-1.09 0.77 

WHO clinical stage 4 1.25 0.47-3.28 0.65 0.82 0.43-1.55 0.54 
Year of ART initiation       

 2004 ref   ref   

 2005 0.69 0.37-1.29 0.25 1.91 1.07-3.41 0.03 

 2006 0.50 0.22-1.10 0.09 0.88 0.37-2.08 0.78 
  2007 0.27 0.06-1.22 0.09 0.15 0.03-0.71 0.02 
	

Un-weighted 
(outcomes as observed)

Sample-weighted 
(resampled outcomes)

Geng et al., TMIH (15) s1:63–69 2010



Cooking with what’s in the kitchen is hard…

• You have to be a good chef to make something good with what’s in 
the kitchen. 

• Creative
• Appropriate (good judgement)
• Iron Chef



Real world data for implementation science

• Measurement issues in real world data are complicated
• One kind of phronesis of implementation science 
• No clear single source of definitive information 
• Experiential (kind of like being a resident)
• Extremely valuable.. 


