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• Data from 4 statutory health insurance providers (SHIs)

• > 25 million people overall, cross-sectionally about 15 million 

(~ 18% of the German population)

• Covers all geographical regions of Germany

• Current data availability: 2004 – 2018

• Contains demographic information, hospitalizations, outpatient 

dispensings, and outpatient care data

German Pharmacoepidemiological 

Research Database (GePaRD)
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GePaRD CPR

Core data Hospital data Outpatient data$ Outpatient dispensing 

data$$

Pharmaceutical 

information

Subject ID No.

Birthyear

Sex

Region of residence

Nationality (German/other)

Dates of insurance 

coverage (entry and exit)

Occupational code

Reasons for exit (e.g.

death)

Insurance status 

(self/relative-spouse/child) 

Family ID No.

Participation in Disease 

Management Program 

(DMP)

Subject ID No.

Hospital ID No.

Day of 

admission/discharge

Admission diagnoses*

Reason for admission 

Discharge diagnoses*

Secondary and 

additional diagnoses* 

Diagnostic and 

surgical/medical 

procedures#

Reasons for discharge 

(incl. death)

Day of delivery

Weight of infants less 

than 1 year old

Subject ID No.

Physician ID No.

Physician specialty

Diagnoses* 

(quarterly**)

Types and dates of 

treatment / diagnostic 

procedures##

Expected delivery date

Subject ID No.

Central pharmaceutical 

No. (PZN)

Pharmacy ID No.

Date of prescription

Date of dispensing

Physician ID No.

Physician specialty

Quantity prescribed

Central pharmaceutical 

No. (PZN)

Generic name

Brand

Manufacturer

Packaging size

Strength

Defined daily dose 

(DDD)

Pharmaceutical 

formulation

ATC GM code###

Structure and Content of GePaRD

* Hospital and outpatient diagnoses are coded using the 

International Classification of Diseases, version 10 -

German Modification (ICD-10-GM) with at least 4 digits

** Outpatient diagnoses refer to a period of three months, 

as physicians’ services are settled quarterly 
# Diagnostic and surgical/medical procedures are coded 

using the Operations and Procedures Coding System 

(OPS)
## Outpatient treatment / diagnostic procedures are coded 

using claim codes for outpatient services and procedures 

(„Einheitlicher Bewertungsmaßstab“, EBM) 
### Anatomical Therapeutic Chemical Classification System, 

German Modification

$ Provided to SHIs by 

Regional Associations 

of Statutory Health 

Insurance Physicians
$$ Provided to SHIs by 

pharmacies’ electronic 

data processing 

centers  
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For the assessment of the utilization and safety of drugs during 

pregnancy in claims data three components are needed:

• Identification of pregnancies 

• Estimation of the beginning of pregnancy to assess gestational 

age at exposure

• Linkage of mothers and newborns

Pregnancy Studies in Claims Data
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1. Identification of Pregnancies
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Pregnancies can be identified based on

• Codes indicating a pregnancy

 Diagnoses: O21.0 “Hyperemesis gravidarum”

 Outpatient services: 01770 “Care for a pregnant woman”

Problem: No or only little information on timing or outcome

Identification of Pregnancies
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Pregnancies can be identified based on

• Codes indicating a pregnancy

 Diagnoses: O21.0 “Hyperemesis gravidarum”

 Outpatient services: 01770 “Care for a pregnant woman”

Problem: No or only little information on timing or outcome

• Codes indicating a pregnancy outcome

 Delivery date

 Procedures: 5-741 “Sectio caesarea extraperitonealis”, 5-756 

“Removal of retained placenta (postpartal)”

 ICD-10-codes: Z37.0 “single live birth”, O00.1 “Tubal pregnancy“, 

O03.9 “Complete or unspecified spontaneous abortion without 

complication”

Identification of Pregnancies
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Outcome Algorithm
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For each pregnancy, a number of ICD, OPS, and EBM codes (and 

respective dates) are recorded over time in claims data, providing 

information that may be consistent, redundant  or inconsistent (e.g., a 

live birth shortly after an induced abortion). 

→ Two nested hierarchies: outcomes and source of information

1. Pregnancy outcomes: 

births - induced abortions - ectopic pregnancies - spontaneous 

abortions

2. Source of information:

inpatient delivery dates - inpatient procedures  - inpatient 

diagnoses – outpatient services - outpatient procedures

Outcome Algorithm: Methods
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• Outcome‐specific time frames, a minimum “pregnancy duration”:

 259 days (37 weeks) before a term birth (or birth after the expected delivery 

date), 

 154 days (22 weeks) before a preterm or still birth, 

 49 days for an induced abortion, and 

 42 days for ectopic pregnancies and spontaneous abortions. 

• The most plausible date is chosen, if  ≥1 code for the same 

outcome within these time frames. 

• All other codes in the time frame are disregarded.

Outcome Algorithm: Methods
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• Sex and age distribution of persons with a pregnancy outcome.

• Frequency of implausible sequences of outcomes within a 

pregnancy (e.g., induced abortion within a pregnancy ending in a 

live birth).

• Review of 20 randomly selected longitudinal patient profiles 

covering all types of outcomes by 2 clinical experts. 

Outcome Algorithm: Plausibility checks
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• 1,235,261 pregnancy outcomes between 2006 and 2014, 

 1,164,743 were live births (94.3%), 

 3,190 still births (0.3%), 

 44,013 induced abortions (3.6%), 

 16,659 ectopic pregnancies (1.3%), 

 6,656 spontaneous abortions (0.5%).

Outcome Algorithm: Results
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Outcome Algorithm: Results
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Outcome Algorithm: Results
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Outcome Algorithm: Results

• >99% of pregnancy outcomes identified in male newborns → age 

restriction

• 393 implausible sequences of outcomes, all discarded by the 

algorithm

• 100% of outcomes and 95% of dates conformed by experts
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2. Estimation of the Beginning
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Beginning of Pregancy
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• The expected delivery date (EDD) may be coded once or more 

often during a pregnancy in German claims data but may also be 

missing, as coding is not mandatory. 

• The EDD is usually calculated by adding 280 days to the date of 

the last menstrual period (LMP) or determined based on 

ultrasound measurements in early pregnancy. 

• Two parts of information: the EDD and the quarter of coding

• If an EDD is available, the beginning of pregnancy may be 

estimated by re-subtracting 280 from the EDD.

→ Assessment of  the availability, consistency and plausibility of the 

EDD in GePaRD

Expected Delivery Date
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• Selection of all live births of women 12–50 years from 2005–2015 

with ≥3 quarters of continuous insurance before birth. 

• For each live birth, available EDDs were extracted in the 3 

quarters before and in the quarter of birth. 

• Obviously implausible EDDs were disregarded

• Assessment of the number of EDDs per pregnancy and their 

concordance.

• Calculation of difference between EDD and actual birthdate for 

preterm births, term births and births after due date. 

• Assessment of timing of prenatal examinations with specific time-

windows.

Beginning: Methods
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• 1,018,310 live births (7% preterm, 79% term, 14% after due date).

• In 82% of pregnancies ≥ 1 EDD was available. In 79% of these 

pregnancies ≥ 2 all concordant EDDs were available, in 6% only 

one EDD and in 15% ≥ 2 not all concordant EDDs were identified.

• The median difference between discordant EDDs was 6 days 

(interquartile range 3 – 10 days).

Beginning: Results
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→ difference of EDD and the actual birth date plausible

Beginning: Results
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Beginning: Results
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Beginning: Results
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Beginning: Results
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• In >80% of pregnancies with live births at least one EDD was 

coded.

• By using the EDD, the beginning of pregnancy can (for live births) 

plausibly be estimated in German claims data.

• Using the median length of pregnancies might lead to 

misclassification, especially for pre-term babies.

• EDD allows to reliably estimate the beginning of pregnancy also 

for stillbirths.

Beginning: Conclusion
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Beginning: Algorithm
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3. Mother-Baby-Linkage
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Mother-Baby-Linkage
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Mother-Baby-Linkage
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• All newborns between 2004 and 2006, i.e., all insurants who 

entered the SHI provider in their year of birth ± 30 days at the 

beginning or the end of the year.

• Selection of all female main insurants with whom the newborn was 

ever co-insured (direct linkage). 

• Selection of all females who were coinsured with the same main 

insurance member as the newborn (indirect linkage).

• To validate that the female insurance member was the mother and 

not grandmother or sister, additional information on birth and/or 

childbed was obtained from the potential mother’s records. 

Mother-Baby-Linkage: Methods
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Mother-Baby-Linkage: Results

N=323 993

0.004%

0.005%

3.7%

0.7%

0.07%
0.04%

0.01%

4.5%

→ 309,314 newborns available for linkage
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Mother-Baby-Linkage: Results

75.8%

25.2%

77.3%
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• Select newborns and women with a live birth 

• Match mothers and newborns if

 the mother is the main insurant of the newborn and the insurance of 

the newborns starts ± 30 days after end of the pregnancy (direct 

link) or

 the mother and newborn have the same main insurant, the 

insurance of the newborns starts ± 30 days after end of the 

pregnancy and there is no potential other mother (indirect link).

Mother-Baby-Linkage: Algorithm
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Work in Progress
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• Identification of still ongoing pregnancies (for drug utilization 

studies)

→ search pregnancies with EDD but no outcome from algorithm

• Improve identification of incomplete pregnancies

• Induced terminations

• Spontaneous abortions

→ identify “typical codes” and search for them in pregnancies with EDDs with no 

outcome from algorithm

• Identification of Terminations of Pregnancy for Fetal Anomaly 

(ToPFA) 

→ using additional information, e.g., specialty of physicians, diagnosis of fetal 

anomaly 

Work in Progress
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