Archives of Gynecology and Obstetrics (2019) 300:135-143
https://doi.org/10.1007/500404-019-05177-x

GENERAL GYNECOLOGY q

Check for
updates

Agreement assessment of key maternal and newborn data elements
between birth registry and Clinical Administrative Hospital Databases
in Ontario, Canada

Qun Miao"%*3® . Deshayne B. Fell*3**. Sandra Dunn'?*° . Ann E. Sprague'*®

Received: 6 January 2019 / Accepted: 24 April 2019 / Published online: 20 May 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Purpose Since 2012, BORN Ontario, a maternal-newborn registry, has collected data on every birth in Ontario. To ensure
data quality, we assessed the reliability of key elements collected in BORN by comparing these with like data elements in
the Canadian Institute for Health Information-Discharge Abstract Database (CIHI-DAD).

Methods We used provincial health card numbers to deterministically link live or stillbirth records and their corresponding
mothers’ records in the BORN database to the CIHI-DAD in the fiscal years 20122013 to 2014-2015. Percentage agreement
and Cohen Kappa statistics were used to assess agreement on main elements in both databases.

Results The percentage agreement and Kappa coefficients were 99.98% and 0.740 (95% CI: 0.677-0.803) on live/stillbirth,
respectively. The Kappa coefficients for infant sex, gestational age at birth, induction of labour, and caesarean birth were
0.989 (95% CI: 0.988-0.989), 0.920 (95% CI: 0.919-0.920), 0.782 (95% CI: 0.780-0.785), and 0.995 (95% CI: 0.995-0.996),
respectively. Kappa agreement for the number of fetuses in a pregnancy was 0.979 (95% CI: 0.977-0.981). Percentage agree-
ment was very high for infants’ birthdates (99.9%), infant postal codes (91.8%), infants’ birth weight in grams (95.5%), and
mothers’ dates of birth (99.1%).

Conclusions Overall, the BORN and CIHI-DAD databases had concordance on key birth and maternal data elements; how-
ever, additional work is needed to understand discrepancies identified.

Keywords The BORN database - The Canadian Institute for Health Information Discharge Abstract Database (CIHI-
DAD) - Data quality - Agreement - Kappa test

Introduction

Ontario’s Better Outcomes Registry and Network (BORN)
was established in 2009 to collect, interpret, share and rigor-
ously protect critical data about pregnancy, birth and early
childhood in the province of Ontario, Canada [1, 2]. In
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newborn screening for all hospital, home, and birth cen-
tre births [1]. These data are used to provide near real-time
feedback to maternity and newborn care provider groups on
their clinical performance, to advise funders on maternal-
newborn health policy decisions to help facilitate or improve
care, to help adjust screening algorithms for better perfor-
mance, to monitor system-wide performance, and to support
population health surveillance and research [1-3].

The Canadian Institute for Health Information (CIHI) is
an organization that provides information on health systems
and the health of Canadians [4]. The Discharge Abstract
Database (DAD) is a major CIHI data holding, capturing
information from hospital discharge records [4]. Related to
pregnancy and birth, they collect information on obstetri-
cal deliveries, newborns, and stillbirths from all acute inpa-
tient hospitals in Canada, except Quebec [5]. Among other
data elements, the DAD includes codes detailing diagnoses,
comorbidities, and procedures, classified according to the
Canadian Adaptation of the 10th International Statistical
Classification of Diseases and Related Health Problems
(ICD-10-CA) and the Canadian Classification of Health
Interventions (CCI), respectively [6].

The two systems differ with respect to their intended use
and availability to clinical users. While both collect similar
data on demographics and outcomes, the BORN database
contains more detailed data about maternal-newborn care
that can be accessed via a reporting portal for authorized
users or through data requests to BORN. Compared to the
DAD, there is more in-depth data in the BORN system about
maternal obstetrical history, environmental and behaviour
exposures, and health behaviours and characteristics that
allow contributors and requesters to explore relationships
between pregnancy/birth characteristics and outcomes. Con-
versely, the DAD has more complete inpatient care infor-
mation including maternal and neonatal transfer and read-
mission records and captures every hospitalization, not just
those related to the labour and birth [5, 6]. It also captures
long-term outcomes related to pediatric hospitalizations [5,
6].

High-quality data are essential to provide accurate and
valid evidence for perinatal health surveillance, health ser-
vice planning, and research. BORN continuously strives to
enhance data quality in the BORN database [7]. Similar to
CIHI, BORN’s data quality framework concentrates on five
dimensions of quality which include timeliness, accuracy,
comparability, usability, and relevance [8].

Since BORN augments its data holdings with the CIHI-
DAD data for some areas not routinely captured in the
BORN database (e.g., pregnancy termination and maternal
mortality) from acute care facilities in Ontario annually, and
the DAD has some similar birth and maternal elements, it
was considered a good source of comparison for a valida-
tion study [4].
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The overall objective of this quality assurance project
was to evaluate the quality of BORN data by assessing
the agreement between key data elements collected in the
BORN database and the corresponding data elements in the
CIHI-DAD.

Methods
Data linkage

The provincial health card number (Ontario Health Insur-
ance Plan [OHIP]) is a unique identifier, and has been
assigned to almost all live newborns and a very small pro-
portion of stillbirth records in both the BORN database and
the CIHI-DAD. OHIP numbers are usually not assigned to
stillbirths or to infants who die soon following birth, since
they do not require provincial health services. We used the
infant OHIP number to deterministically link these two data
sources.

Figure 1 summarizes the linkage process. Briefly, we first
extracted infant birth records with a valid OHIP number
from the BORN database for three fiscal years (FY) (April
1 2012-March 31 2013, April 1 2013-March 31 2014,
and April 1 2014-March 31 2015). In total, 417,558 infant
records with a valid infant OHIP number were identified.
A total of 6425 (1.5%) records did not have a valid infant
OHIP number (4541 live births and 1884 stillbirths) and
were, therefore, removed. We matched all infant records
with their corresponding maternal records using an inter-
nal unique identifier assigned by BORN. We then similarly
extracted newborn and stillbirth hospital abstracts from the
CIHI-DAD for Ontario births during the same three fiscal
years. Of 410,950 newborn/stillbirth records, we removed
2109 (0.5%) records with no valid OHIP number (1794 of
the removed records were stillbirths). In the CIHI-DAD,
maternal and live/stillbirth records are obtained from the
Ontario hospital maternal delivery and infant live/stillbirth
discharge abstracts. Since infants’ and mothers’ delivery
records are completely separate, BORN had previously cre-
ated a crosswalk file to connect infant records with their
maternal records using both deterministic and probabilis-
tic linkage methods. For this study, we made use of this
crosswalk file to match infant live/stillbirth records with the
respective maternal records to retrieve maternal data ele-
ments. The final step was to use the valid infant OHIP num-
ber and a deterministic linkage method to link the BORN
database and the DAD. We compared type of birth (live birth
or stillbirth), infant birth date, sex, postal code, birth weight,
and gestational week at birth in the birth records, and com-
pared mother’s birth date, number of fetuses, induction of
labour, and caesarean delivery in the associated maternal
records.
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Fig. 1 Flowchart of linkage (fiscal year 2012-2013 to fiscal year 2014-2015). Linkage rate: BORN, 404,439/417,558=96.9%; DAD,

404,439/408,841 =98.9%

CIHI-DAD diagnosis and procedure codes for certain
variable definitions

We used maternal intervention codes (CCI codes) “5.AC.30”
and “5.MD.60” to identify induction of labour and caesarean
delivery, respectively, according to the ICD-10-CA in the
DAD.

To obtain additional death information from the DAD for
those unmatched records showing live birth in the DAD but
stillbirth in the BORN database, we used maternal diagnosis
codes “000” to “O08”, both maternal and infant diagnosis
codes “Z37”, “P95” and “P96.4”, and maternal intervention
codes “5.CA.89” and “5.PC.91” to determine if there was a
spontaneous abortion, pregnancy termination or stillbirth.
We used maternal diagnosis codes “O61” and “060.3” to
explore records with failure of induction of labour and pre-
term induction of labour, respectively, in the DAD.

Statistical analysis

We calculated percentage agreement and Kappa coefficients
(simple or weighted) with 95% confidence intervals (CI) for
categorical and ordinal variables [9]. We applied the follow-
ing conventional criteria to judge the strength of the agree-
ment: Kappa coefficient <0: less than chance agreement;
0.01-0.20: slight agreement; 0.21-0.40: fair agreement;
0.41-0.60: moderate agreement; 0.61-0.80: substantial
agreement; 0.81-0.99: almost perfect agreement [9, 10].
For those variables with Kappa coefficients not meeting our
criteria for almost perfect agreement, we examined poten-
tial reasons for these discrepancies. All data linkages and
analysis were performed using SAS 9.4 (SAS Institute Inc.,
Cary NC).

Ethical considerations

As a quality assurance project, this data quality assessment
was exempt from Research Ethics Board review under arti-
cle 2.5 of the Tri-Council Policy Statement (TCPS2), the
overarching ethical framework for research involving human
participants in Canada [11].

Results

In total, 404,439 birth records were linked in three fiscal
years of integrated maternal-newborn records across the
BORN and DAD databases. The linkage rates between the
two databases were 96.9% (404,439 out of 417,558) in the
BORN database and 98.9% (404,439 out of 408,841) in the
DAD (Fig. 1).

Table 1 shows agreement between the BORN and DAD
databases among the linked cohort. The percentage agree-
ment and Kappa coefficients were 99.98% and 0.740 (95%
CI: 0.677-0.803) for live birth and stillbirth, respectively.
The Kappa coefficients for the sex of infants, gestational
age (weeks) at birth, induction of labour and caesarean
birth were 0.989 (95% CI: 0.988-0.989), 0.920 (95% CI:
0.919-0.920), 0.782 (95% CI: 0.780-0.785), and 0.995 (95%
CI: 0.995-0.996), correspondingly. Kappa agreement for
the number of fetuses in the pregnancy was 0.979 (95% CI:
0.977-0.981). In this linked dataset, 99.9% of infant birth-
dates, 91.8% of infant postal codes, 95.5% of birth weights
in grams, and 99.1% of maternal date of birth were matched
exactly in the two data sources.

We further explored discrepancies in live/stillbirth clas-
sification, as well as induction of labour. Related to live
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Table 1 Agreement between BORN and CIHI-DAD among the linked cohort

Variables N Percent Kappa test
agreement
(%) Kappa coefficient 95% CI lower limit  95% CI upper limit p value
Baby’s elements
Stillbirth or live birth? 404,439 99.98 0.740 0.677 0.803 <0.0001
Baby date of birth 404,439 99.9 NA NA NA NA
Baby sex 404,439 99.4 0.989 0.988 0.989 <0.0001
Baby weight® 403,396 95.5 NA NA NA NA
Gestational age at birth (weeks)>™® 404,005 ~ 98.4 0.920 0.919 0.920 <0.0001
Baby postal code® 404,164 91.8 NA NA NA NA
Maternal elements
Maternal date of birth® 403,059 99.1 NA NA NA NA
Induction of labour® 402,552 92.1 0.782 0.780 0.785 <0.0001
Caesarean delivery ° 403,059 99.8 0.995 0.995 0.996 <0.0001
Number of fetuses™ 403,007  99.9 0.979 0.977 0.981 <0.0001

20ut of all stillbirths, 148 records in the BORN database with valid OHIP were linked

bMissing values (less than 1%) were excluded

“Percent agreement of gestational age (weeks) at birth calculation, agreement was defined as within 1 week of difference in gestational age

dWeighted Kappa coefficient was reported

birth and stillbirth, there were 61 stillbirths in the BORN
database that were recorded as live births in the DAD. We
did not note any live births in the BORN data that were
coded as stillbirths in the DAD (Appendix A). After explor-
ing related data elements for these inconsistent live birth/
stillbirth records in the DAD, we further observed that 22 of
these 61 records had evidence of a “death” event in the DAD

(Fig. 2), including 21 of 22 that were coded as “death” in the
discharge disposition DAD data element, 12 of 22 indicating
that “death” occurred in a special care unit after birth, or a
diagnosis or a procedural code on the DAD record suggest-
ing an abortion, termination, or stillbirth. Table 2 shows the
distribution of these 22 records by infant pregnancy outcome
in the BORN data, gestational age at birth in weeks in the

61 stillbirths in BORN but live births in DAD

22 records had “death” information either from infant
or maternal records in DAD

39 records coded as discharged “home”, “transfer
to another hospital (N<6)” or missing in DAD

[ Good linkage*, N=33 ]

[ Bad linkage*, N=6 ]

Fig. 2 Further investigation for inconsistent stillbirth/live birth records in two data sources. *Good linkage or bad linkage: if elements of baby
birth date, sex, gestational age, postal code are concordant in BORN and DAD, this was called “good linkage”; otherwise “bad linkage”
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Table 2 Distribution of 22 stillbirths in BORN data but live births with “death” information in DAD
Variables N % Median Mean Std
Infant pregnancy outcome in BORN
Stillbirth-termination 7 31.8% NA NA NA
Stillbirth-spontaneous in ante or intrapartum 15 68.2% NA NA NA
period
Gestational age in weeks BORN
<28 weeks 16 72.7% 23.0 229 2.0
29-41 weeks 6 27.3% 38.5 37.5 3.1
Overall 22 100% 23 26.9 7.0
Gestational age in weeks DAD
<28 weeks 16 72.7% 23.0 23.0 1.9
29-41 weeks 6 27.3% 38.5 37.5 3.1
Overall 22 100.0% 23.0 27.0 7.0
Length of stay in special care (hours)
0 <6 - - - -
No report >6 — NA NA NA

“NA” stands for “not applied”. Due to the registry privacy policy, we are not able to report any number less than six individuals in one cell

two databases, and length of stay in special care nursery/
neonatal intensive care unit (NICU) (in hours) in the DAD.
In the BORN database, 15 (68.2%) of these 22 records were
coded as a spontaneous stillbirth in the ante- or intrapartum
period. In both the BORN database and the DAD, 72.7% of
these 22 records showed a gestational age at birth equal to or
less than 28 weeks. Except for a few records (N < 6) showing

transfer to another hospital, the DAD indicated that most of
the remaining 39 records were either discharged to home or
missing (Fig. 2). We suspected that there might be a linkage
error due to an incorrect OHIP number, or records incor-
rectly linked in the data set. However, after we checked the
common variables in the two data sources, we found that the
baby’s birthdate, sex, gestational age, and postal code were

[ Not matched induced labour in BORN and DAD (N=32,000, 7.9% of 402,552 ) ]

!

Induced labour in BORN but not in
DAD (14,994, 46.9% of 32,000)

) l

Preterm induced labour in DAD
(N=206, 1.4% of 14,994)

|
v v

Failure to induce labour in DAD
(N=251, 1.7% of 14,788)

! |

Augmentation in DAD No augmentation in DAD
(N=8,237, 56.7% of 14,537)

No ;;reterm induced labour n DAD
(N= 14,788, 98.6% of 14,994)

No failure to induce labour in DAD
(N=14,537, 98.3% of 14,788)

=0,500, 45.570 01 14,
(N=6,300, 43.3% of 14,537)

Induced labour in DAD but not in
BORN (17,006, 53.1% of 32,000)

v \ 4
Augmentation in BORN (N=
12,207, 71.8% of 17, 006)

No augmentation in BORN
(N=4,799, 28.2% of 17,006)

Fig. 3 Further investigation for inconsistent induction of labour records in two data sources
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concordant in the two databases for 33 of those birth records.
There were only 6 records where information collected in
the two databases was not fully consistent, suggesting that
the linkage was good but there might be coding errors on
live birth/stillbirth in either the DAD or BORN database.

For induction of labour, 32,000 (7.9% of 402,552) linked
records were discordant (Fig. 3). Among them, 14,994
records (46.9% of 32,000) were coded as induced labour
in BORN but not in the DAD, while 17,006 records (53.1%
of 32,000) were coded as induced labour in the DAD but
not in the BORN database. Among the records coded as
induced labour in the BORN database but not in the DAD,
206 records (1.4% of 14,994) were coded as preterm
induced labour (ICD-10-CA: “060.3”) in the DAD. Among
the remaining records, 251 (1.7% of 14,788) were coded
as failed induction of labour (ICD-10-CA: “0O61”) in the
DAD. More than half of the remaining records (N =_8237,
56.7% of 14,537) were coded as labour augmentation in the
DAD. Among the inconsistent records with documentation
of induced labour in the DAD but not in the BORN database,
the majority of records (12,207/17,006; 71.8%) were coded
as labour augmentation in the BORN database.

After exploring other related data elements in the DAD
and BORN database, there were still discrepancies between
the DAD and BORN database related to induction or aug-
mentation of labour. Specifically, 6300 records in the BORN
database showed induction of labour, yet were not coded as
either induction or augmentation in the DAD. In addition,
4799 records in the DAD showed induction of labour, yet
were not coded as induction or augmentation in the BORN
database. Thus, we further explored birth-type distribution
from the BORN data elements for these records. Detailed
results are presented in Table 3. Among the records with-
out information on labour induction or augmentation in the
DAD that were coded as induced labour in BORN, only 22
(0.3% of 6300) records showed “No Labour—Caesarean

Section” as the type of birth, which implies that most of
records were coded consistently between labour type and
birth type in BORN. Among the DAD records coded as
induction of labour but without any information on labour
induction or augmentation in BORN, 883 (18.4% of 4,799)
records showed “No Labour—Caesarean Section”, which
indicated there might be a coding discrepancy between
BORN and DAD for these elements.

Discussion

We found excellent percentage agreement (>90%), and sub-
stantial to almost perfect agreement on Kappa tests for all
assessed key maternal and infant birth elements between
the BORN dataset and the CIHI-DAD. However, there were
discrepancies for the live/stillbirth and induction of labour
variables. Overall, our findings of good concordance on
assessed elements are consistent with other perinatal data-
base validation studies conducted in the provinces of British
Columbia and Nova Scotia, Canada and in Ontario using the
legacy data from the Niday Perinatal Database [7, 12, 13].
Regarding induction of labour, another BORN data quality
study evaluated “labour type” as one of the data elements
re-abstracted and found 98% agreement with a kappa of 0.61
demonstrating substantial agreement, which is consistent
with our finding (personal communication—Sandra Dunn).

Since 22 of 61 discrepant stillbirth cases had other evi-
dence in the DAD indicating a “death” had occurred (i.e.,
abortion, termination, stillbirth-related elements or discharge
disposition as death), this may imply some coding error or
data entry variation in the DAD for these records. Addition-
ally, when we compared the definitions of live/stillbirth in
the two databases, we noted slight differences for stillbirth
definitions. For instance, BORN adopted the Ontario Vital
Statistics definition of stillbirth and live birth [14], according

Table 3 Distributions of birth
type from BORN among not
matched induction of labour
records among linked cohort

Birth type distribution from the BORN data element

Not coded as induced Not coded as
labour or augmentation  induced labour
in DAD but was coded as or augmentation
induced labour in BORN in BORN data
data® (N=6300) but was coded as
induced labour in
DAD (N=4799)

N % N %
Spontaneous vaginal 3774 59.9 2974 62.0
Assisted vaginal 756 12.0 359 7.5
Induced or spontaneous labour caesarean section 1748 27.7 583 12.1
No labour—caesarean section 22 0.3 883 18.4
Total 6300 100% 4799 100%

Include records not matched on induction of labour and no indication of augmentation in BORN and DAD

“Exclude records that were coded as failure to induction of labour or preterm induction of labour
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to which a stillbirth is defined as a fetus who is either 500 g
or more in birth weight or 20 weeks or more in gestational
age that does not show any signs of life following birth, and a
live birth is a newborn infant with any signs of life following
birth, regardless of the gestational age or birth weight [14].
Importantly, the latter definition also includes situations in
which a live born infant dies within the first few minutes
or hours after birth. In contrast, CIHI’s definition does not
include a birth weight restriction and is based on an ICD10-
CA code which defines a live birth as “the birth of a fetus
greater than or equal to 20 weeks of gestation showing any
signs of life at delivery” and a stillbirth as “any intra-uterine
fetal demise or termination of pregnancy occurring at or after
20 completed weeks of gestation in which the fetus shows no
signs of life” [15]. This slight variation in definitions between
the two databases is one possible reason for the discrepancy,
and coding errors in either database may also have contrib-
uted. Nevertheless, stillbirth is a rare event and the observed
discrepancy only occurred in one direction; there were 61
stillbirths in the BORN database that were recorded as live
births in the DAD, but no stillbirths in the DAD that were
coded as live births in the BORN database. It is likely that
other unrecognized factors may account for this discrepancy
and further investigation of this discrepancy is needed.
With respect to induction of labour, BORN identifies
this event with one data element (labour type), whereas in
the DAD, induction of labour is identified with a procedure
code (“5.AC.307) [15, 16]. In this linked cohort, more cases
of induction of labour were identified in the DAD (95,717
in BORN vs. 97,729 in the DAD) (Appendix B). Among
14,994 (46.9% of 32,000) records defined as induction of
labour in BORN but not in DAD, we found that a small pro-
portion of records (457 of 14,994) were diagnosed as either
failure of induction of labour (0.61) or preterm induction
of labour (0.603) in the DAD (Fig. 3). In this study, we
found that a major contributor to discrepancies on induction
of labour between the two databases was coding variation
between labour induction and labour augmentation. The
key difference between “induced” labour and “augmented”
labour is the timing of when the intervention is delivered,
which is dependent on the judgement of onset of labour (or
active labour) [17, 18]. In our study, among 32,000 not-
matched records, 54.9% of records (8237 of 14,994) were
coded as labour induction in BORN data but augmenta-
tion of labour in the DAD, and 71.8% of records (12,207
of 17,006) were coded as labour induction in the DAD
but augmentation of labour in BORN (Fig. 2 and Appen-
dix B). Another validation study conducted in Nova Scotia
also compared the detection of labour induction between
the DAD and the provincial perinatal database, and identi-
fied a variation of induction of labour coding between the
two databases [13]. They found the rates of sensitivity and
specificity for induction of labour in the DAD were 89.2%

and 96.9%, respectively, based on the assumption that the
Nova Scotia perinatal database was a gold standard database.
The authors also noted that one major area of discrepancy
between the two databases was ascertaining if the labour was
induced or not. For example, they found 45 out of 191 cases
were coded as artificial rupture of membranes in both data-
bases, but were coded as induction of labour in the DAD but
not in the Nova Scotia database [13]. Difficulty judging the
onset of labour, non-consensus among care providers, and
unclear and varying definitions on different guidelines could
possibly explain why it is not straight forward to differentiate
induction of labour and augmentation of labour [17-19].
Furthermore, during an internal audit of BORN data, we
found instances where cervical ripening with prostaglandins
leading to labour was recorded as a spontaneous labour (per-
sonal communication—Jill Wiley). Since May 2015, a clear
definition of induction of labour has been added to the BORN
data dictionary tool to help data entry personnel avoid this
coding issue [20]. This relatively recent definition of induction
in the BORN database was based on the Society of Obste-
tricians and Gynaecologists of Canada (SOGC) guideline,
which defines it as “the artificial initiation of labour by any
intervention/s before the spontaneous onset of the latent phase
of labour to help achieve a vaginal birth in 24-48 h”[19].
There are several limitations to this study. First, a large
number of stillbirths (NV=1,884) were excluded from the
BORN file prior to data linkage with the DAD due to invalid
OHIP numbers [5]. It is unclear whether the agreement on
live/stillbirth status between the two databases would have
been better or worse among those records with no OHIP
number assigned. Considering the great importance of accu-
rate classification of live/stillbirth status in a birth registry,
further investigations are planned once we can resolve the
data linkage method to include more complete stillbirth
records. Second, our assessment did not include a hospital
chart audit. We plan to conduct a data abstraction study to
explore potential reasons for discrepancies based on a hospi-
tal chart review method in the next phase of our work. Third,
the discrepancies between the two databases could be due
to a potential linkage error, which may occur when the data
entry personnel manually enter infants” OHIP numbers [21].
However, we expect the impact of this type of linkage error
on our study would be minor because both BORN Ontario
and CIHI have applied strict rules and algorithms to iden-
tify correct infant OHIP numbers [4, 8]. Due to the broader
ICD-10-CA diagnosis categories on 060.3 (Preterm delivery
without spontaneous labour), we might misclassify some
cases with preterm delivery without induction of labour into
preterm induction of labour. However, the potential impact
on this misclassification is minor since there were only 1.4%
records with ICD-10-CA 060.3 among inconsistent induc-
tion of labour records (Fig. 3). Finally, although both BORN
and CIHI have standard protocols and guidelines for data
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entry, errors are possible for both manual data entry and
upload from electronic medical records.

In this study we conclude that the BORN database and the
CIHI-DAD had a high concordance on key birth/maternal
data elements. The criteria and methods for data collection
are similar in the two systems. Our findings indicate that, as
compared with the DAD, BORN data are accurate for mater-
nal-newborn health care surveillance and health service
planning. In addition, neither system as they are currently
designed meets the full spectrum of needs of clinicians, hos-
pitals, health system planners and funders, and researchers.
The ability to link these two data sources facilitates both in-
depth exploration of maternal and child health issues, as well
as important longitudinal research [22]. Through the BORN
and DAD data linkage, we are able to build more powerful
and complete data for some elements (e.g., fetal and new-
born congenital anomalies) that are limited in both databases
to support surveillance and decision making, and answer
broader research questions. Finally, we should be aware that
the two systems differ with respect to their intended use and
availability to clinical users. Although both systems collect
similar data on demographics and outcomes, it is possible
that different reporting strategies on potential confounders,
such as pregnancy-related hypertensive disorders may have
influenced the comparison of the maternal and neonatal out-
comes in clinical research [23-25].

In summary, although agreement between the two data-
bases was high, some discrepancies exist. Potential explana-
tions include slight differences in data element definitions,
different time points of data entry, different data element
sources, and potential errors from manual or upload data
entry. In the near future, we plan to conduct a data abstrac-
tion study to explore the potential reasons for discrepancies
based on a hospital chart review.
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Appendix A: Distribution of type of birth
in BORN and CIHI-DAD in the linked dataset

BORN database
Live birth N Stillbirth N Total N (%)
(%) (%)
CIHI-DAD Live birth, 404,291 61 (41.2) 404,352
N (%) (100) (99.98)
Stillbirth, 0 87 (58.8) 87 (0.02)
N (%)
Total, N 404,291 148 (100) 404,439
(%) (100) (100%)

There are more stillbirth records, but 148 with valid OHIP in linked
dataset

Appendix B: Distribution of induction
of labour (yes vs no) in BORN and CIHI-DAD
in the linked dataset

BORN database
Yes, N (%) No,N (%) Total, N (%)
CIHI-DAD  Yes, N 80,723 17,006 97,729 (24.3)
(%) (84.3) (5.5
No, N (%) 14,994 289,829 304,823
(15.7) (94.5) (75.7)
Total, N 95,717 306,835 402,552
(%) (100) (100) (100)

In the CIHI-DAD, induction of labour was identified by an ICD-
10-CA procedure code: “5.AC.30”
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