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Association between newborn hypoglycemia screening
and breastfeeding success in an Ottawa, Ontario, hospital:

a retrospective cohort study

Michael Saginur MD MSc, Joseph Abdulnour PhD, Eva Guérin PhD, Xaand Bancroft MHA,
Daniel J. Corsi PhD, Vincent Della Zazzera MD, El Mostafa Bouattane MD MBA

Background: There has been limited investigation of the unintended effects of routine screening for asymptomatic hypoglycemia
in at-risk newborns. This study aimed to explore whether rates of exclusive breastfeeding were lower in screened babies than in
unscreened babies.

Methods: This retrospective cohort study conducted in Ottawa, Canada, used data from Hopital Montfort’s electronic health informa-
tion system. Healthy singleton newborns discharged between Feb. 1, 2014, and June 30, 2018, were included. We excluded babies
and mothers with conditions expected to interfere with breastfeeding (e.g., twins). We investigated the association between postnatal
screening for hypoglycemia and initial exclusive breastfeeding (in the first 24 hours of life).

Results: We included 10 965 newborns; of these, 1952 (17.8%) were fully screened for hypoglycemia. Of screened newborns,
30.6% exclusively breastfed and 64.6% took both formula and breastmilk in the first 24 hours of life. Of unscreened newborns, 45.4%
exclusively breastfed and 49.8% received both formula and breastmilk. The adjusted odds ratio for exclusive breastfeeding in the first
24 hours of life among newborns screened for hypoglycemia was 0.57 (95% confidence interval 0.51-0.64).

Interpretation: The association of routine newborn hypoglycemia screening with a lower initial rate of exclusive breastfeeding sug-
gests a potential effect of screening on early breastfeeding success. Confirmation of these findings might warrant a re-evaluation of

the net benefit of asymptomatic postnatal hypoglycemia screening for different newborn populations at risk of hypoglycemia.

etectable in half of term and late preterm new-
borns,! neonatal hypoglycemia is a common prob-
lem for which management remains controversial.>?
With a limited evidence base,' guidelines recommend
screening different populations of babies; however, the most
common subpopulations at risk are newborns of birthing
parents with diabetes, premature newborns, and babies small
or large for gestational age.*® Canadian guidelines recom-
mend screening one-third of newborns.’” Postnatal hypo-
glycemia screening involves routinely measuring newborns’
prefeed blood glucose levels to prevent adverse neurode-
velopmental outcomes associated with clinically significant
hypoglycemia.* However, potential negative outcomes of
screening include health care costs (e.g., blood tests),* pain
from prefeed glucose tests!® (associated with adverse neuro-
developmental outcomes),!! negative effects on the initial
parent—child interaction!? and breastfeeding difficulties.”
Prefeed glucose sampling could interfere with establishing
breastfeeding by delaying parental responses to feeding cues
while awaiting blood tests, interposing pain with feedings, and
compounding parental anxiety around feeding inadequacy.” In
a recent scoping review, 5 of 12 international guidelines cited
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the potential negative impacts of screening on breastfeeding,*
and only 1 primary study compared breastfeeding rates
between screened and unscreened babies.!* This cohort study!*
was potentially confounded by patient selection (e.g., unbal-
anced cesarean birth rates) and by the screened babies’ birthing
parent—infant separation (both expected to reduce breastfeed-
ing in screened babies).”” Thus, better-quality evidence is
needed to understand the relation between postnatal newborn
hypoglycemia screening and breastfeeding rates, which reflects
the current standard of care of “rooming-in” healthy screened
babies and with statistical adjustment for anticipated confound-
ers. This study’s objective was to provide such evidence, by
comparing breastfeeding rates of unscreened newborns with
those of euglycemic newborns screened for hypoglycemia.
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This retrospective cohort study included healthy singleton
newborns delivered at Hopital Montfort who were discharged
home between Feb. 1, 2014, and June 30, 2018. Hopital
Montfort facilitates more than 3000 births annually,'® one-
third of Ottawa’s 9500 annual births.!"” Hépital Montfort’s
policy on newborn feeding includes creating “favourable con-
ditions for the protection, promotion and support of breast-
feeding, as described in the Baby Friendly Initiative” (Hépital
Montfort, unpublished data, 2017).

Data sources

The cohort was identified and described by searching Mont-
fort electronic charts and the national Discharge Abstract
Database (DAD). The charts and DAD were linked using
chart numbers and encounter numbers. Physicians, nurses and
respiratory therapists systematically entered clinical data into
electronic charts. Laboratory staff entered laboratory infor-
mation, pharmacy staff entered pharmaceutical data, ward
clerks entered demographic data and professional coders
populated the DAD by reviewing, abstracting and coding data
using International Classification of Diseases codes.

Based on the study protocol’s a priori inclusion and exclu-
sion criteria, 2 authors generated a list of 1848 potential con-
founder or additional exclusion variables (using Hopital Mont-
fort’s information-system coding). Authors M.S. (pediatrician)
and V.D.Z. (obstetrician) classified the variables as potential
confounders (e.g., pre-eclampsia), reasons for exclusion (e.g.,
HIV) or irrelevant (e.g., varicose veins). We excluded babies
less likely to breastfeed owing to hypoglycemia, birth before
36 weeks’ gestation, comorbidities expected to interfere with
breastfeeding (e.g., cleft palate), neonatal intensive care unit
admission and serious maternal illness (e.g., shock). For the
sake of parsimony, based on expertise and literature, M.S.
grouped potential predictors into broader categories (Appen-
dix 1, available at www.cmajopen.ca/content/11/2/E381/suppl/
DCI1). For example, “hypertension or pre-eclampsia” repre-
sented 21 database variables (Appendix 1).

Exposure
The exposure was hypoglycemia screening. From then-
current Canadian Paediatric Society (CPS) guidelines® and
informal discussion with pediatricians, complete hypoglyce-
mia screening was defined as 3 or more glucose tests, and
incomplete hypoglycemia screening as 2 glucose tests.
Newborns of birthing parents with diabetes and large-for-
gestational-age newborns are routinely screened for hypogly-
cemia in the first 12 hours of life (at 2, 5 and 11 h). Small-for-
gestational-age and premature (< 37 wk gestational age)
babies are screened every 3 to 6 hours in the initial 24 hours.’
Babies with suspicious clinical signs (e.g., jitters’) are assessed
for hypoglycemia as well.> Although Hépital Montfort’s
hypoglycemia protocol does not prescribe formula for a baby
at risk of hypoglycemia, it notes “inadequate breastfeeding/
feeds” as a risk factor for hypoglycemia (Hopital Montfort,
unpublished data, 2018).
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Outcome
Our primary outcome was exclusive breastfeeding at 24 hours
of life. “Exclusive breastfeeding” was defined as drinking only
breastmilk, expressed or directly from the breast. Nurses rou-
tinely recorded feeding information in the newborn’s chart.
Montfort pediatricians (who routinely review this recorded
information when conducting rounds on newborns) expressed
confidence in the reliability of nurses’ feeding documentation.
Babies discharged before 24 hours typically return home at
about 6 hours of life,' too early to describe meaningful
breastfeeding rates. These newborns were excluded as “early
discharges.” Most newborns remain in hospital at least
24 hours (the minimum age for newborn metabolic screen-
ing). We selected breastfeeding until a fixed age of 24 hours
(rather than to discharge) to avoid confounding variables
related to the duration of inpatient observation.

Statistical analysis

The estimated archival period for analysis was 4.4 years,
based on 2-tailed logistic regression considering the esti-
mated annual number of eligible newborns (2800 following
a 10% exclusion rate), the estimated proportions for each
screening indication (10% small for gestational age, 10%
large for gestational age, 8% late preterm,” 9% with birth-
ing parents with diabetes®), 60% rate of breastfeeding at
24 hours," power of 0.8 and o of 0.05 with an assumed 5%
difference in breastfeeding rates (Appendix 2, available at
www.cmajopen.ca/content/11/2/E381/suppl/DC1).

Descriptive statistics were computed for all study variables:
totals and percentages for categorical variables, and means
with standard deviations (SDs) for continuous variables.

The primary analysis compared breastfeeding rates of
completely screened babies (2 3 glucose measures) versus
other babies (unscreened or partially screened), adjusted for
potential confounders. This primary analysis used a multivari-
able binary logistic regression analysis to model the outcome
of exclusive breastfeeding at 24 hours, using the predictor
variable complete glucose screening, and statistical adjustment
for confounders.

A secondary multivariable logistic regression compared
unscreened babies with no indication for screening with
screened babies, who were subdivided by screening indica-
tion: large or small for gestational age, birthing parent with
diabetes or 36-week gestational age. To account for screen-
ing indications being potential confounders, another analysis
concurrently adjusted for screening and the indications for
screening as 2 separate predictor variables. For this analysis,
a multivariable logistic regression was performed with the
base set of confounding variables added in the first step,
screening indications (large or small for gestational age,
birthing parent with diabetes or 36-week gestational age) in
the second step and glucose screening (yes/no) in the third
step. Similar approaches were used to analyze partial or
complete glucose screening (> 2 glucose measures rather
than > 3) as a predictor.

Results are presented as adjusted odds ratios (ORs) with
95% confidence intervals (Cls). Complete case analysis was



used for logistic regression. The choice of modelled con-
founders (covariates) was determined based on expertise and
prior literature. Analyses were conducted in SPSS version 22
with a significance level of 5% (unadjusted).

Ethics approval
The Montfort Hospital Research Ethics Board approved the
study (file no. 17-18-03-029).

The initial study cohort included 13959 babies. Exclusions
were primarily for newborn illness (z = 1557) or discharge
before 24 hours of age (z = 1071). The final sample included
10965 newborns (Figure 1; Appendix 3, available at www.
cmajopen.ca/content/11/2/E381/suppl/DC1).

Live births,
Feb. 1, 2014—June 30, 2018
n =13 959

— Excluded:
¢ Sick newborn n = 1557
e Early discharge n = 1071
* Pregnancy risk n =241
¢ Maternal complications n =72
* Congenital/birth conditions n = 38
* Death of newborn before discharge n =15

A

Study population
n=10965

Figure 1: Study inclusion flow diagram. Exclusion criteria were as fol-
lows: sick newborn = a newborn with an illness (e.g., transient tachy-
pnea of the newborn requiring admission to intensive care); early dis-
charge = discharge before 24 hours of life; pregnancy risk = a
pregnancy-related condition (e.g., twin pregnancy, birth at gestational
age < 35 wk); maternal complications = maternal obstetrical compli-
cations or treatment (e.g., sepsis or admission to intensive care); con-
genital/birth condition = newborn congenital malformations (e.g., cleft
palate), global conditions (e.g., Down syndrome) or birth complica-
tions (e.g., long-bone fracture).
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Complete hypoglycemia screening was recorded in 84.9% of
premature newborns, 86.8% of small-for-gestational-age new-
borns and 76.6% of newborns of birthing parents with diabetes,
and 45.8% of large-for-gestational-age newborns were com-
pletely screened (Table 1). The most common reason for com-
plete glucose screening was large for gestational age (29.6%), fol-
lowed by birthing parent with diabetes (22.0%), prematurity
(6.9%) and small for gestational age (6.8%). Few unscreened
babies had a recorded risk factor, most commonly being large for
gestational age (7.6% of babies with <3 recorded glucose meas-
ures). The pre- and postnatal profile of screened and unscreened
babies differed regarding hypoglycemia risk factors, hypogly-
cemia screening, antenatal obesity and induction rates (Table 2).

Similar percentages of screened and unscreened babies
were exclusively formula-fed. However, within the first
24 hours, fewer screened babies exclusively breastfed (30.6%)
compared with unscreened babies (45.4%). Fifteen percent
more screened newborns than unscreened newborns drank
both formula and breastmilk (64.6% v. 49.8%; Table 3).

In the primary multivariable logistic regression model
(Table 4), newborns completely screened with 3 or more glu-
cose measures were less likely to exclusively breastfeed at
24 hours than newborns with fewer than 3 glucose measures,
with an adjusted OR of 0.57 (95% CI 0.51-0.64). The same
analysis performed with partial or complete screening (= 2
measurements) found the OR of exclusive breastfeeding to
24 hours of life was 0.58 (95% CI 0.52-0.64).

In the secondary multivariable logistic model, each subgroup
of newborns completely screened for hypoglycemia was less
likely to exclusively breastfeed at 24 hours than newborns not at
risk of hypoglycemia and not completely screened for hypogly-
cemia (Table 5). The adjusted ORs were 0.23 (95% CI 0.14-
0.38) for 36-week gestational age newborns, 0.25 (95% CI 0.14—
0.44) for small-for-gestational-age newborns, 0.57 (95% CI
0.44-0.73) for newborns of birthing parents with diabetes and
0.72 (95% CI 0.59-0.87) for large-for-gestational-age newborns.

In a regression analysis (Table 6) that modelled exclusive
breastfeeding with separate parameters for screening (yes/no)
and screening indication (e.g., premature), completely
screened newborns were less likely to exclusively breastfeed at
24 hours (OR 0.64 [95% CI 0.56-0.73]).

Table 1: Glucose measurements recorded per newborn for all babies and by screening indication

Screening indication; no. (%) of newborns

Birthing parent

No. of glucose All newborns  Large for GA Small for GA Premature with diabetes
measurements n =10 965 n=1253 n=151 n=159 n =560

0 8124 (74.1) 432 (34.5) 11 (7.3) 9(5.7) 30 (5.4)

1 580 (5.3) 117 (9.3) 6 (4.0) 8 (5.0) 49 (8.8)

2 309 (2.8) 130 (10.4) 3(2.0) 7 (4.4) 52 (9.3)

3 363 (3.3) 162 (12.9) 7 (4.6) 12 (7.5) 86 (15.4)
>4 1589 (14.5) 412 (32.9) 124 (82.1) 123 (77.4) 343 (61.3)

Note: GA = gestational age.
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Table 2: Characteristics of newborns*
No. (%)t
All newborns Screened Unscreened
Characteristic n =10 965 n=1952 n=29013
GA, wk, mean + SD 39.3+12 39.0+14 39.4 + 11
Birth weight, g, mean + SD n =10 855 n=1936 n=28919
3458 + 453 3411 = 721 3468 + 369
Apgar score, mean = SD n=10122 n=1815 n =8307
8.39 + 0.90 8.32 + 0.99 8.41 +0.88
Birthing parent with diabetes 560 (5.1) 429 (22.0) 131 (1.5)
Premature 159 (1.5) 135 (6.9) 20 (0.2)
Weight for GA n =10 860 n=1936 n = 8924
Normal 9456 (87.1) 1231 (63.6) 8225 (92.2)
Large 1253 (11.5) 574 (29.6) 679 (7.6)
Small 151 (1.4) 131 (6.8) 20 (0.2)
Exclusively breastfed at 24 h n =10 096 n=1772 n = 8324
4325 (42.8) 543 (30.6) 3782 (45.4)
Birth year
2014 2527 (23.0) 342 (17.5) 2185 (24.2)
2015 2610 (23.8) 385 (19.7) 2225 (24.7)
2016 2353 (21.5) 475 (24.3) 1878 (20.8)
2017 2314 (21.1) 497 (25.5) 1817 (20.2)
2018 1161 (10.6) 253 (13.0) 908 (10.1)
Antenatal parity > 1 5821 (53.1) 996 (51.0) 4825 (53.5)
Hypertension or pre-eclampsia 684 (6.2) 181 (9.3) 503 (5.6)
Obesity 1431 (13.1) 365 (18.7) 1066 (11.8)
Smoking by the birthing parent 766 (7.0) 145 (7.4) 621 (6.9)
Social issues or perinatal inpatient drug screening 167 (1.5) 42 (2.2) 125 (1.4)
Marital status divorced, single or widowed 818 (7.5) 148 (7.6) 670 (7.4)
(v. married or common law)
Pyrexia 219 (2.0) 30 (1.5) 189 (2.1)
Induced 2984 (27.2) 705 (36.1) 2279 (25.3)
Mode of birth
Simple vaginal 7262 (66.2) 1232 (63.1) 6023 (66.8)
Assisted vaginal 971 (8.9) 190 (9.7) 781 (8.7)
Elective cesarian 1341 (12.2) 234 (12.0) 1107 (12.3)
Emergency cesarian 1391 (12.7) 291 (14.9) 1100 (12.2)
5-minute Apgar score
<7 176 (1.6) 34 (1.7) 142 (1.6)
>8 10 578 (96.5) 1878 (96.2) 8700 (96.5)
Brief postnatal CPAP 392 (3.6) 100 (5.1) 292 (3.2)
Newborn cardiorespiratory issue 394 (3.6) 96 (5) (4.9) 298 (3.3)
Laceration
None 4483 (40.9) 827 (42.4) 3656 (40.6)
First or second degree 6064 (55.3) 1047 (53.6) 5017 (55.7)
Third or fourth degree 418 (3.8) 78 (4.0) 340 (3.8)
Postpartum hemorrhage or anemia 952 (8.7) 184 (9.4) 768 (8.5)
Birthing parent obstetric complication 5592 (51.0) 997 (51.1) 4595 (51.0)
Note: CPAP = continuous positive airway pressure, GA = gestational age.
*As per the study protocol, preterm babies born earlier than 36 weeks were excluded from the study since they were observed and cared for in the special care nursery
following birth. Appendix 1 (available at www.cmajopen.ca/content/11/2/E381/suppl/DC1) offers more information on variable definitions and source data.
tUnless stated otherwise.
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This study addresses whether hypoglycemia screening affects
breastfeeding. This question is relevant to the large proportion
of babies born in high-resource hospital environments where
international guidelines suggest widespread postnatal hypogly-
cemia screening despite the uncharacterized risk to breastfeed-
ing success.* The cohort study by Ferris and colleagues,'* which
was more limited by confounding variables, found breastfeed-
ing to be less frequent among screened babies, resulting in
more formula feeding. Likewise, CPS-guideline-informed
hypoglycemia screening at Montfort was associated with a
large, significant decrease in the rate of exclusive breastfeeding
at 24 hours of life, regardless of the indication for screening,
and independently of the indications for screening. The signifi-
cant results were consistent across sensitivity analyses and with
respect to the thresholds for “complete” or “partial” screening.
A dose-response effect was observed, with exclusive breastfeed-
ing less frequent among babies screened for 24 hours (babies
small for gestational age or 36-weeks gestational age), com-
pared with infants routinely screened for 12 hours (large for
gestational age or with birthing parents with diabetes).

Study strengths include the large cohort and the systemati-
cally collected data entered independently from the study
team. Detailed electronic hospital records facilitated consider-
ation of many potential confounders. For example, access to
point-of-care glucose test values allowed us to exclude new-
borns who were hypoglycemic based on the CPS criteria,’
excluding newborns whose formula intake was treatment for
hypoglycemia, rather than a consequence of screening. Besides
hypoglycemia-screening indications, the potential confounders
appeared balanced between screened and unscreened groups,
and were statistically adjusted for in the analyses.

Aside from birth year and postnatal continuous positive
airway pressure (CPAP), associations between breastfeeding
and predictors were plausible, and expected. We did not have
expectations regarding the birth-year predictor, and the esti-
mate for postnatal CPAP was smaller and in the opposite
direction to a high Apgar score; overall, postnatal distress
appeared negatively correlated to exclusive breastfeeding, as
expected. The model parameters’ plausibility supports the
models’ face validity.

OPEN

Although our findings date back to 2014, they appear rel-
evant. The 2004 hypoglycemia screening guidelines’ were
updated in 2019,%° outside of the study period, and with no
modifications to the screening or treatment of at-risk normo-
glycemic babies. Similarly, other changes such as limited
human resources and visitors access in the post-COVID-19
hospital environment are not expected to attenuate the
reported findings.

Table 4: Multipredictor model of exclusive breastfeeding

(n = 9709)"

Variable

OR (95% Cl)

Table 3: Methods of feeding used in the first 24 hours of life*

No. (%) of newborns

Screened (= 3 measures v. < 3 measures)
Birth year

2014

2015

2016

2017

2018
Antenatal parity > 1
Hypertension or pre-eclampsia
Obesity
Smoking by the birthing parent

Social issues or perinatal inpatient drug
screening

Marital status divorced, single or widowed
(v. married or common law)

Pyrexia
Induced
Mode of birth
Simple vaginal
Assisted vaginal
Elective cesarian
Emergency cesarian
5-minute Apgar score = 8
Brief postnatal CPAP
Newborn cardiorespiratory issue
Laceration
None
First or second degree
Third or fourth degree

0.57 (0.51-0.64)

Ref.
0.92 (0.82-1.04)
0.70 (0.62-0.79)
0.71 (0.63-0.80)
0.92 (0.75-1.12)
1.88 (1.71-2.06)
0.87 (0.72-1.05)
0.83 (0.72-0.95)
0.76 (0.64-0.91)
0.57 (0.38-0.85)

0.65 (0.55-0.78)

0.73 (0.53-1.00)
0.83 (0.75-0.91)

Ref.
0.86 (0.73-1.01)
0.80 (0.68-0.94)
0.80 (0.67—0.95)
1.48 (0.99-2.22)
1.13 (0.79-1.62)
0.94 (0.67-1.32)

Ref.
0.95 (0.84-1.07)
0.92 (0.72-1.18)

*p value for difference < 0.001.

Screened Unscreened Postpartum hemorrhage or anemia 0.98 (0.84-1.13)
Feeding method n=1772 n=8324 Birthing parent obstetric complication 0.91 (0.84-0.99)
At the breast only 506 (28.6) 3560 (42.8) Note: Cl = confidence interval, CPAP = continuous positive airway pressure,
- OR = odds ratio, Ref. = reference category.

Expressed breastmilk 37 (2.1) 222 (2.7) *The final step of the model is presented; 1256 newborns were omitted owing to
and the breast missing data. The first model of the binary hierarchical logistic regression

- contained the confounder variables, and was significant over the null hypothesis,
Breastmilk and formula 1144 (64.6) 4147 (49.8) ¥2(22) = 501 p < 0.001, with an Nagelkerke R square = 0.068. The second model
Formula only 85 (4.8) 395 (4.7) added glucose screening (= 3 v. < 3 measures) on exclusive breastfeeding at

24 hours. The logistic regression was significant over null hypothesis (x2(23) =
595; p < 0.001), and an improvement over the first model (x?(1) = 94; p < 0.001)

with an R square = 0.080.
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Replication of this study’s findings is warranted. Valida-
tion through replication would support theoretical concerns
about the risks of expanding screening and suggest efforts to
mitigate its unintended effects. Ideally, future research would
balance the intended neurodevelopmental benefits of hypo-
glycemia screening against unintended effects (on rates of

beneficial breastfeeding,’**” and harms from newborn pain
and parental stress). It would be informative to conduct a ran-
domized trial of neurodevelopmental outcomes with and
without hypoglycemia screening.”® Such investigations may

Table 5: Multipredictor model of exclusive breastfeeding,
screening status divided by indication (n = 8297)*

Variable

OR (95% Cl)

< 3 glucose measures, screen not indicated
Screened (= 3 measures), preterm
Screened (= 3 measures), small for GA

Screened (= 3 measures), birthing parent
with diabetes

Screened (= 3 measures), large for GA
Birth year

2014

2015

2016

2017

2018
Antenatal parity > 1
Hypertension or pre-eclampsia
Obesity
Smoking by the birthing parent

Social issues or perinatal inpatient drug
screening

Marital status divorced, single or widowed
(v. married or common law)

Pyrexia
Induced
Mode of birth

Simple vaginal

Assisted vaginal

Elective cesarian

Emergency cesarian
5-minute Apgar score = 8
Brief postnatal CPAP
Newborn cardiorespiratory issue
Laceration

None

First or second degree

Third or fourth degree
Postpartum hemorrhage or anemia

Birthing parent obstetric complication

Ref.
0.23 (0.14-0.38)
0.25 (0.14-0.44)
0.57 (0.44-0.73)

0.72 (0.59-0.87)

Ref.
0.89 (0.78-1.01)
0.66 (0.58-0.76)
0.71 (0.62-0.81)
0.90 (0.72-1.11)
1.82 (1.64-2.01)
0.85 (0.70-1.04)
0.77 (0.67-0.90)
0.80 (0.66-0.96)
0.61 (0.40-0.94)

0.66 (0.55-0.80)

0.70 (0.50-1.00)
0.85 (0.77-0.95)

Ref.
0.91 (0.76-1.08)
0.79 (0.66-0.93)
0.80 (0.67-0.97)
1.55 (1.01-2.38)
1.32 (0.89-1.96)
0.87 (0.59-1.26)

Ref.
0.92 (0.80-1.04)
0.81 (0.62—1.05)
0.96 (0.82-1.13)
0.90 (0.82-0.99)

Table 6: Multipredictor model of exclusive breastfeeding,
including screen status and screen indications (n = 9709)*

Variable

OR (95% Cl)

Screened (= 3 measures v.
< 3 measures)

Screening indication
None
Preterm
Small for GA
Birthing parent with diabetes
Large for GA
Birth year
2014
2015
2016
2017
2018
Antenatal parity > 1
Hypertension or pre-eclampsia
Obesity
Smoking by the birthing parent

Social issues or perinatal inpatient
drug screening

Marital status divorced, single or
widowed (v. married or common law)

Pyrexia
Induced
Mode of birth

Simple vaginal

Assisted vaginal

Elective cesarian

Emergency cesarian
5-minute Apgar score = 8
Brief postnatal CPAP
Newborn cardiorespiratory issue
Laceration

None

First or second degree

Third or fourth degree
Postpartum hemorrhage or anemia
Birthing parent obstetric complication

0.64 (0.56-0.73)

Ref.
0.37 (0.23-0.58)
0.37 (0.22-0.63)
0.88 (0.69-1.10)
1.03 (0.89-1.19)

Ref.
0.92 (0.82-1.04)
0.70 (0.61-0.79)
0.71 (0.62-0.81)
0.92 (0.75-1.12)
1.86 (1.70-2.04)
0.89 (0.74-1.07)
0.82 (0.71-0.94)
0.77 (0.64-0.92)
0.57 (0.38-0.85)

0.65 (0.55-0.77)

0.72 (0.52-0.99)
0.84 (0.76-0.93)

Ref.
0.85 (0.73-1.01)
0.80 (0.68-0.94)
0.79 (0.67-0.94)
1.50 (1.00-2.24)
1.13 (0.79-1.61)
0.93 (0.66—1.31)

Ref.
0.94 (0.83-1.06)
0.90 (0.70-1.15)
0.98 (0.84-1.13)
0.91 (0.83-0.99)

Note: Cl = confidence interval, CPAP = continuous positive airway pressure,
GA = gestational age, OR = odds ratio, Ref. = reference category.
*The final step of the model is presented; 2668 newborns were omitted owing to

Note: Cl = confidence interval, CPAP = continuous positive airway pressure,
GA = gestational age, OR = odds ratio, Ref. = reference category.
*The final step of the model is presented; 1256 newborns were omitted owing to

missing data. The logistic regression was significant over null hypothesis (x(26) =
499; p < 0.001), and a small improvement over the first model (Table 3) (x*(4) =
96; p < 0.001) with an Nagelkerke R square = 0.078.

missing data. The tertiary binary logistic regression was also significant over null
hypothesis (x2(27) = 614; p < 0.001), and a small improvement over the second model
(screening risk factors) (x2(1) = 43; p < 0.001) with an Nagelkerke R square = 0.085.
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begin with the most controversial or borderline screening
indications, as overscreening may cause overuse of formula
supplementation, among other problems. Such research could
affect life’s beginnings for many people born in high-resource,
inpatient settings worldwide.

Limitations

Limitations of this study include generalizability, the potential
to confound the effects of screening with the indications for
screening, the frequent observation of hypoglycemia screen-
ing of newborns without a study-documented indication (35%
of screened babies lacking an identified risk factor, suggesting
database limitations), and the amount of missing data (12%
for primary and tertiary logistic regressions and 24% for sec-
ondary logistic regression).

The findings of this single-centre study may not apply to
other centres, a possibility warranting replication elsewhere.
Also, exclusive breastfeeding in the first 24 hours is a surrogate
for long-term establishment of breastfeeding. It is a recognized
end point, however. Recognizing the association between the
immediate postnatal period and long-term breastfeeding out-
comes, the World Health Organization and UNICEF imple-
mented their Baby Friendly Hospital Initiative?" decades ago,
with 9 of their 10 instructions bearing on infant feeding in the
immediate postnatal period. Exclusive breastfeeding post-
natally in hospital is associated with exclusive breastfeeding at
1 month of age and beyond.?>** Therefore, it would be worth
replicating this study with longer-term feeding outcomes.

Although all the models found independent negative asso-
ciations between hypoglycemia screening and breastfeeding
rates, there were also associations between screening-
population identity and breastfeeding rates (with lower rates
in preterm and small-for-gestational-age babies [Tables 5 and
6]). These latter associations confound the relation of screen-
ing with breastfeeding.

Newborn hypoglycemia screening may not have corre-
sponded to the basic documented screening indications for
several reasons. Some babies exhibited potential symptoms
(e.g., jitters), which appropriately led to testing for hypogly-
cemia; however, a euglycemic baby without preidentified risk
factors would rarely be tested for hypoglycemia 3 or more
times. A subgroup of this study may have demonstrated
protocol nonadherence; for example, perhaps babies large for
gestational age were screened less frequently because they are
more difficult to identify. Parents may decline screening.
Finally, there could have been an issue with data quality, per-
haps in the misclassification of hypoglycemia screening or of
indications for screening (e.g., a rate of birthing parent dia-
betes greater than the study-observed 5% was expected?).

The DAD showed excellent agreement for demographic
and obstetric variables (e.g., K typically > 0.9 for childbirth-
related procedures, such as cesarian delivery, induction and
vacuum traction).” Juurlink and colleagues observed 80% to
100% agreement for newborn jaundice, prematurity, pneumo-
thorax and respiratory distress of newborns.”” However,
agreement was lower for more complex cases, and direct
validation of most of this study’s variables was not found.?’
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Misclassification would likely bias to the null for most of the
analyses; however, in the tertiary model (with separate param-
eters for screening status and screening indications), misclassifi-
cation of screening status and of hypoglycemia risk factors
could have confounded modelled estimates. As hypoglycemia
treatment decreases exclusive breastfeeding, missed cases of
hypoglycemia (e.g., owing to missing data) could have overesti-
mated the effect of screening. Missing data likely occurred
completely at random owing to data-entry errors or administra-
tive reasons rather than factors related to exposure or outcome.

Conclusion

The large, significant and consistently observed decreases in
the initial rate of exclusive breastfeeding with hypoglycemia
screening inform an understudied yet commonly expressed
concern raised by international postnatal hypoglycemia-
screening guidelines. These results suggest that hypoglycemia
screening may have unintended consequences on exclusive
breastfeeding rates, highlighting the need to provide appro-
priate support to breastfeeding parents.
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