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Take #1
Population-based epidemiologic cohort studies
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Take 1:
Support data collections and statistical analyses more efficiently
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Take 1:

Support data collections and statistical analyses more efficiently
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Take #2
Make science more transparent
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Take #2
Improved information management

nnnnnnnnnnnn P 3 Nose p

Data 4
collections '

omics ' .< ‘ . 9 i L
¥ o gt
Statistical
analyses : ' ! X\ .

Data quality

INFORMATION PERSPECTIVE

ANALYSIS PERSPECTIVE

© Copyright Universitatsmedizin Greifswald




01.08.2023

Analysis perspective
Single survey/examination DQ reporting

net from https://packages.qihs.uni-greifswald.de/repository/stata/dqrep

net install dgrep, replace

dgrep,

—

>60 ados

pdf, docx reports + result files (spreadsheet + graphs)

Analysis perspective
Single survey/examination DQ reporting - Output

Data quality report

Report created: 13:08:46 14 Jul 2021

Report content

Dataset overview

Integrity issues and notes
Descriptive variable overview
Missing values (ltem missingne
Range violations

Univariate outliers

Variance proportion overview
Overview for single variable

Change-log for modified variab

Variables with data quality issues

Ergebnisse fir Variable: rr_ps1

Primare Variable: Blutdruck: Systolisher Blutdruck 1

= o L 9
- N - - - Mae Ausgangsvariable Modifizierte Variable o
Data quality measures overview 1 N 182 1180
0 2
Primary variables Missings all % Nonresponse  Inadmiy e 13226 1213
rate - Item % vald  standardabueichung 1732 1701
o7 ost
sbp1 .09% .09% 200 20
Systolic blood pressure 1. measurement 9900 99,00
(mmHg) 131.00 131.00
i v = . 18100 17900
Descriptive variable overview 200 20400
Primary variables Levels
Variable: rr_ps1 Clustereffekte fir: Untersuchervariablen rr_usnr
sbp1 125 e scjystest 17 .
Systolic blood pressure 1. measurement 1 . =5t
(mmHg) . el -
Missing values (Item missingness) -
Primary variables Permitted Missing spec. M o
jump N N sy:
(%) (%) I
sbp1 0 0 120 15 e 0 12 1M 1 18
Systolic blood pressure 1. measurement o ez
(mrig) (0%) (0%) (
Range violations Variable: rr_ps1 _Clustereffekte fir: Geratevariablen rr_grid
Primary variables Lower inadm. Upper inadm. S
limit limit
(N) (N) =
sbp1 40 300 |
‘Systolic blood pressure 1. measurement
(mmHg) (O) (0)
sbp2 40 300 e w0 e i e ta
‘Systolic blood pressure 2. measurement
(mmtig) 9 (0)
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Formal background: Data quality framework

Dimensions

Domains
Structural data set error

————=¢ Relational data set error

Value format error

Deutsche
Forschungsgemeinschaft

< Universitatsmedizin

Consistency Accuracy

I—o Crude missingness

{ Range and value violations
1‘ Qualified missingness Contradictions

Schmidt et l BMC Medal Resarch Methodology
Hips2/dolorg/10.1186/512874021.01252-7

Facilitating harmonized data quality

Unexpected distributions
% Unexpected associations
Disagreement of rep. meas.

@ozn 213 BMC Medical Research

Methodology

i

assessments. A data quality framework for
observational health research data
collections with software implementations

inR

 Schmidt"”, S

Analysis perspective
Methodological approach

Integrity

Focus: Data values

Completeness

Consistency

Accuracy

Boolean, abs., rel. Frequencies

Boolean, abs., rel. Frequencies

ﬂ)cus: Variables

N

Diverse methods, metrics, e.g.:

Mean, Median, SD, Min , Max

Intra Class Correlations, Mixed Models

(Non)-Parametric Regressions

Outlier Assessments (e.g. Grubbs, Medcouple..)

Confidence intervals

/
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INFORMATION PERSPECTIVE

Take #2

Improved information management
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Take #2
Improved information management (U“"’eﬁ?!{té‘tﬁr‘?‘%ﬁj!z[”!

Im—@:] Findable
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@ Reusab\e
Input

Output
Metadata —DQ Assessment Results
Assessments

Machine Readibility

commmmmnencenas €.¢. S SPreadsheet, ideally some CDM

Improved information management
INPUT

Selected study data (N x P) I Table of selected metadata attributes (P* x Q)
/ \I\ ‘var_id var_label missing_codes value_list .. Q
‘V_OOl »Participant_ID“ “e “JM1283“;“EJ1007%; ...
V_001 [[V_101(V_102| ..P ‘v_101 ,Syst_blood_press”  “.a“;“.b“;“.c“;“.d“ NA

IM1283 110 01 I V_102 ,Examiner_V_101“  “.c“;“.d“ “01“;“04“;“07"

EJ1007 125 07 I ‘ .

BS1776 117 07 : "

1B1194 || 95 04 | °

zH1360 | 120 | o1 |- — L ____
TT1399 165 07 . X

VE1948 A o1 I Relations between study data and metadata attributes

SU1393 .d 01 ‘ - }

DO1510 | . 07 I * .

RA1348 . 04 = i

: | | | I Study data: ’ Clinical measurements I Met_adata

. attributes

N Identifier Measure- Auxiliary I ¥

ments variable I ‘ Auxiliary variables I-‘
L
Richter et al. 2019
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Improved information management

INPUT - dqrep standard

var_name varshortlabel

id D

exdate  Exam. date
sex Sex

age Age
obs bp  Obs.BP
dev bp  Device BP
sbp1 Syst. BP 1
sbp2 Syst. BP 2
dbp1 Diast. BP 1
dbp2 Diast. BP 2
obs_soma Obs. Somat.
height  Heigth

dev_length Dev. Height
dev_weight Dev. weight

weight  Body weight

waist Waist circum.
obs_int  Obs. Interview
school  Educ. level
family  Marital stat.
smoking  Smoking
stoke  Stroke ever
myocard  Myoc. inf. ever

diab_knowr Diabetes
diab_age  Diab. Age onset
contraceptic Contracep. ever

income Housh. income
hdl HDL
IdI LDL
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data_type
integer
datetime
integer
integer
integer
integer
float
float
float
float
integer
float
integer
integer
float
float
integer
integer
integer
integer
integer
integer
integer
integer
integer
integer
float
float

scalelevel
nominal
interval
nominal
ratio
nominal
nominal
ratio
ratio
ratio
ratio
nominal
ratio
nominal
nominal
ratio
ratio
nominal
nominal
nominal
nominal
nominal
nominal
nominal
ratio
nominal
ratio
ratio
ratio

missinglist

d, b,z
d, b,z
A,z
d, b,z
d, b,z
d,t.,2
d,t.,2
d,t,2
d, b,z
d, b,z
d, b,z
d, b,z
d, b,z
d,t.v,2
89,2
89,2
89,2
89,2
89,2
89,2
89,4,z
98,99,.q,.2
d, b,z
d, b,z

jumplist

refcat

eventcat

limit_hard limit_hard limit_soft_limit_soft_key_obser key_devicikey_datet variablerole

<20

<40
<40
<10
<10

<80

<30
<30

<0
<0

>300
>300
>200
>200

>230

>250

<85
<85
<40
<40

>220
>220
>120
>120

exdate
exdate
exdate
exdate
obs_bp dev_bp exdate
obs_bp dev_bp exdate
obs_bp dev_bp exdate
obs bp dev bp exdate
exdate
obs_somadev_lengtlexdate
exdate
exdate
obs_somadev_weigtexdate
obs_soma exdate
exdate
obs_int exdate
obs_int exdate
obs_int exdate
obs_int exdate
obs_int exdate
obs_int exdate
obs_int exdate
obs_int exdate
obs_int exdate
exdate
exdate

idvars
processvars
controlvars
controlvars
processvars
processvars
keyvars
keyvars
keyvars
keyvars
processvars
keyvars
processvars
processvars
keyvars
keyvars
processvars
minorvars
minorvars
minorvars
minorvars
minorvars
minorvars
minorvars
minorvars
minorvars
minorvars

minorvars

var_order sourcefilename

1 SHIP_study
2 SHIP_study
3 SHIP_study
a SHIP_study
s SHIP_study
6 SHIP_study
7 SHIP_study
"8 SHIP_study
9 SHIP_study
"10 SHIP_study
11 SHIP_study
12 SHIP_study
13 SHIP_study
15 SHIP_study
14 SHIP_study
16 SHIP_study
17 SHIP_study
"18 SHIP_study
19 SHIP_study
20 SHIP_study
21 SHIP_study
22 SHIP_study
23 SHIP_study
24 SHIP_study
25 SHIP_study
26 SHIP_study
27 SHIP_study
28 SHIP_study

segments
INTRO
INTRO
INTRO
INTRO

SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY
SOMATOMETRY

INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
INTERVIEW
LABORATORY
LABORATORY
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ANALYSIS PERSPECTIVE
Take Il
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Analysis perspective
Multiple survey/examination DQ reporting

dgqrep, rd(Example7) metadatafile("SHIP_metadata.xlsx") ///
segmentname (segments) problemvarreport(4) benchmark(3)

Analysis perspective
Multiple survey/examination DQ reporting — Output

Benchmark graphs on data quality gradings
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dgrep
Use scenarios
& Options
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dqrep
Use scenarios vaetsﬂat%’ nedizin
Active dataset mm) darep *bp*
Set of datasets ‘ dgrep, rd(Example3) targetfiles("SHIP_study") ///
. itemmisslist(9990@ 99901 99902 99914) ///

Metadata via command syntax itemjumplist(998e@ 99861 99882) ///

. . . reportname("SHIP-Samplereport™) ///

Variable invariant metadata reporttitle("SHIP-@ Data quality report") ///

reportsubtitle("Report with anonymized SHIP-8 data") ///
reportformat("docx") keyvars("sbpl sbp2 dbpl dbp2") ///
minorvars(cholesterol stroke diab_known waist weight) //
observervars(obs_bp) devicevars(dev_bp) ///

controlvars(age sex) idvars(id) timevars("exdate") store

Set of datasets # dgrep, rd(Example4) metadatafile("SHIP_metadata.xlsx") store
Metadata via spreadsheet

Variable variant metadata

11
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dqrep
Options QTversitéts
Study data files and folders

Result data files and folders

#76

dqrep [varlist], [options] =

Metadata files and folders
Variable selections and variable roles

Report formatting

Analysis settings

+ adaptable
» report structures, tables
* languages
© Copyright Universiatsmed iin Greftswald . grading

Conclusion - dqrep
eriversitéts

Strenghts

* A single command call suffices for complex DQ reporting
» Highly customizable — yet focus standard reports

» dgrep relies on transparent information management

Limitations

* No interactive assessments — formalized workflows

* Numerical variables (tries to convert strings)

* Not all data-quality related information automatically extracted
+ Stata stability issues with single reports >100-150 variables

» Creating extensive metadata time-consuming

12
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from https://packages.qihs.uni-greifswald.de/repository/stata/dqrep
install dgrep, replace
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