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Abstract
Background: The aim was to explore the impact of the COVID-19 pandemic on perinatal
mental health screening, illness and related pregnancy complications/outcomes.

Methods: A single-centre retrospective cohort study in mothers giving birth before versus
during the pandemic. Primary outcomes were the comparative prevalence/incidence of
peripartum psychiatric diagnoses. Secondary outcomes were the pandemic’s effect on
psychiatric screening accuracy, and on other pregnancy outcomes linked to mental health.

Results: The pandemic did not significantly increase crude incidence of diagnosed
peripartum anxiety (RR=1.39, 95%Cl=0.66-2.95), depression (RR=1.63, 95%Cl=0.72-3.70) or
other pregnancy outcomes. In multivariate models, the pandemic decreased Apgar scores
and were involved in interaction effects for postpartum mental iliness and birthweight.
Psychiatric screening at the booking appointment exhibited lower sensitivity in predicting
antenatal mental illness (pre-pandemic=85.71%, pandemic=25.00%; p=0.035).

Conclusions: The lowered screening sensitivity likely meant mental illness was poorly
anticipated/underdetected during the pandemic, leading to no crude increase in perinatal
psychiatric diagnoses.
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Background

The COVID-19 pandemic has brought with it a myriad of stressors, from socially isolating
public health measures, to financial difficulties and barriers in accessing healthcare. With

the perinatal period being a physically and emotionally challenging time, pregnant and
postpartum individuals are especially vulnerable to the psychosocial effects of the pandemic.
A meta-analysis found high prevalence of anxiety and depression among pregnant women
during the pandemic, respectively 56% (95%Cl:28-85) and 39% (95%Cl:19-59) in Europe.! In
comparison, pre-pandemic meta-analyses estimated the prevalence of the disorders at
13.4% (95%Cl:8.2—-18.7) and 9.2% (95%Cl:8.4—10.0) respectively in high income countries.?3

Mental health difficulties are underrecognized and undertreated in the perinatal period,*>
so it is unclear if the noted deterioration in mental health has translated to increased
presentation of perinatal psychiatric disorders to health services to the degree indicated by
these meta-analyses. This is especially true given the disruption to obstetric health service
provision and access caused by the pandemic with ambiguous ramifications for the
screening, detection and treatment of perinatal mental illness.

Furthermore, perinatal mental disorders are detrimental to physical health, being
associated with adverse pregnancy outcomes and complications including hypertensive
disorders of pregnancy, gestational diabetes, preterm birth, low birth weight and lower
Apgar scores.! The incidence of low birthweight and hypertensive disorders of pregnancy
were reported to have decreased during the pandemic,®’ but it is uncertain how changes
may be related to interactions between the pandemic and mental health.

The primary aim of this study was to determine whether the prevalence/incidence of
perinatal psychiatric disorders diagnosed in routine practice was elevated during the COVID-
19 pandemic in line with what has reported on the pandemic’s impact. Secondary objectives
included examining if the observed pattern of psychiatric diagnoses could be explained by
pandemic-related changes to mental health screening, as well as if any relationship between
the pandemic and perinatal mental health had potential effects on pregnancy complications
and outcomes.

Methods

Aims and objectives

A cohort study was conducted in mothers who gave birth before and during the COVID-19
pandemic to examine the effect of the pandemic on perinatal mental health screening and
diagnoses, along with potential relationships to pregnancy complications/outcomes.

The primary outcomes were the risk of peripartum anxiety or depression diagnosed during
versus before the pandemic (based on medical notes). A number of secondary outcomes
were investigated. At our institution, it is intended that midwives perform mental health
screening using a 5-question tool which includes the Whooley questions and a comments
section (Supplementary Appendix 1) at the booking appointment (first antenatal
appointment with a midwife).® Besides examining screening coverage, the sensitivity and
specificity of this tool to predict antenatal psychiatric disorders (using documented perinatal
mental illness in the medical notes as the ‘gold standard’ reference) was assessed to provide



context for the observed rates of perinatal mental illness diagnoses, especially given this
screening was conducted almost entirely by telephone instead of in person during the
pandemic. Changes to pregnancy outcomes known to be linked to perinatal mental health
were also explored. In addition, crude analyses were re-evaluated using multivariate models
to re-examine associations after controlling for potential confounders.

Enrolment and data collection

The medical notes of all mothers giving birth from 23 to 29 November 2019 (pre-pandemic)
or 23 to 29 November 2020 (pandemic) under the care of a UK tertiary hospital were
retrospectively reviewed for diagnoses, complications and outcomes. This timing meant that
the latter cohort delivered during the second national lockdown (5 November to 1
December 2020 in response to the coronavirus second wave), whilst having had their
booking appointment after 23 March 2020, the start of the UK’s first COVID-19 lockdown.

Definition of outcomes

Although the perinatal period can be defined as including pregnancy and one year
postpartum, there was overlap in the pre-pandemic cohort of the first postpartum year with
the start of the pandemic. Hence for this study, postpartum was defined as the first four
weeks following delivery in line with the DSM-V demarcation;!° accordingly, peripartum
meant during pregnancy or the first four postpartum weeks.

For incidence, onset of symptoms for a mental health episode had to be deemed to have
occurred during the relevant time-frame (during pregnancy for antepartum disorders,
within four weeks for postpartum disorders, with peripartum disorders encompassing both
antepartum and postpartum periods). On the other hand, prevalence estimates included
ongoing treatment for a mental health episode with onset prior to the specified time-frame.
PTSD and phobias were classified as anxiety disorders.

Statistical analysis

The impact of the pandemic on psychiatric diagnoses were examined primarily via crude risk
ratios and secondarily in multivariate logistic regressions. As records pertaining to the
postpartum period were primarily covered by primary care records, subjects whose primary
care records were unavailable were excluded from analyses of postpartum mental iliness.
Similarly, the impact of the pandemic on pregnancy complications or outcomes were
examined using crude analyses and multivariate logistic or linear regressions. Apgar scores
were reversed (i.e. Apgar score of 1 was coded as 10) and analysed using a log link Gamma
model instead of the conventional Gaussian linear regression model.

For crude analyses, student’s t-tests (or Mann-Whitney U tests for non-normal data) and
chi-squared tests (or Fisher’s exact tests if counts < 5) were used to compute p-values for
continuous and binary data respectively. For multivariate models, besides including the pre-
or intra-pandemic timing of pregnancy as a covariate, variables were included if they were
likely to confound associations based on the literature. In general, all multivariate models
included baseline characteristics as covariates, and regressions examining postpartum
outcomes further included pregnancy characteristics as covariates. As it was possible that
the pandemic and psychiatric disorders disproportionately affect specific subgroups,
interaction effects involving the pandemic (e.g. between pandemic and age) or antenatal



mental illness were examined and included in the models where appropriate. As a
sensitivity analysis, parsimonious models were produced using backwards stepwise
regression to examine how effect estimates varied based on model assumptions.

A sample size calculation indicated that a recruitment of 58 subjects per comparison group
would allow for the detection, at a power of 0.95 and significance level of 0.05, of an
anticipated difference in antenatal depression prevalence of approximately 9.2% versus 39%
before and during the pandemic.?

All tests were two-tailed with significance level set at 0.05. Analyses were conducted in
OpenEpi and R (Version 4.0.5).1%12

Results

Cohort characteristics

191 mothers, 92 delivering before and 99 delivering during the pandemic, were included in
this study. Baseline characteristics of age and ethnicity were not significantly different
between the pre-pandemic and pandemic populations (Table 1). Mothers delivering during
the pandemic lived in higher socioeconomic areas based on the 2019 Index of Multiple
Deprivation (p=0.008), were more likely to have a psychiatric history (p=0.047) and were
more likely to have a higher gravidity (p=0.030) and parity (p=0.047).

Table 1. Characteristics of the pre-pandemic and pandemic cohorts

Variables Pre-pandemic (n=92) Pandemic (n=99) p-value
n Mean | SD n Mean | SD
Age at delivery 92 31.75 | 4.80 99 32.97 | 5.16 | 0.091
Ethnicity 58 White (75.32%) 81 White (86.17) 0.070
19 Non-white/mixed 13 Non-white/mixed
15 unknown 5 unknown -
IMD (decile) 92 6.73 2.17 99 7.57 2.05 | 0.008
Gravidity 92 2.15 1.55 99 2.40 1.33 | 0.030
Parity 92 0.76 1.073 | 99 0.96 1.01 | 0.047
Nulliparity 48 (52.17%) 37 (37.37%) 0.040
Psychiatric history | 23 (25.00%) 38 (38.38%) 0.047
Obesity affecting 12 (13.04%) 12 (12.12%) 0.848
pregnancy

IMD = Index of multiple deprivation

Risk of psychiatric diagnoses

For our primary outcomes, incidence of peripartum psychiatric diagnoses were not
significantly elevated compared to previously in unadjusted analyses (20.20% vs 16.30%;
risk ratio=1.24, 95%CI=0.68-2.27), nor was any association found in prevalence analyses or
subgroup analyses examining depression, anxiety and the antepartum or postpartum
periods separately (Table 2).

Table 2. Changes to psychiatric outcomes before and during the COVID-19 pandemic.

Variables Pre-pandemic (n=92 Pandemic (n=99 total, n=77 Crude risk ratio
total, n=87 for for postpartum) (95%Cl)
postpartum)

Incidence

Peripartum psychiatric | 15 total (16.30%) | 20 total (20.20%) | 1.24(0.68-2.27)




disorder 10 antepartum (10.87%) | 13 antepartum (13.13%) 1.21 (0.56-2.62)

8 postpartum (8.70%) 12 postpartum (12.12%) 1.33 (0.57-3.08)

Peripartum depression 8 total (8.70%) 14 total (14.14%) 1.63 (0.72-3.70)

5 antepartum (5.43%) 7 antepartum (7.07%) 1.30(0.43-3.96)

5 postpartum (5.43%) 10 postpartum (10.10%) 1.77 (0.63-4.95)

Peripartum anxiety 10 total (10.87%) 15 total (15.15%) 1.39 (0.66-2.95)

8 antepartum (8.70%) 9 antepartum (9.09%) 0.85 (0.40-1.84)

4 postpartum (4.35%) 8 postpartum (8.08%) 1.77 (0.55-5.65)

Postpartum psychosis 1 (1.09%) 1(1.01%) 0.89 (0.06-3.91)
Prevalence

Peripartum psychiatric 18 total (19.57%) 22 total (22.22%) 1.14 (0.65-1.98)
disorder 15 antepartum (16.30%) | 15 antepartum (15.15%) 0.93 (0.48-1.79)

14 postpartum (15.22%) | 15 postpartum (15.15%) 0.95 (0.49-1.64)

Peripartum depression 12 total (13.04%) 16 total (16.16%) 1.24 (0.62-2.48)

9 antepartum (9.78%) 10 antepartum (10.10%) 1.03 (0.44-2.43)

10 postpartum (10.87%) | 12 postpartum (12.12%) 1.06 (0.49-2.32)

Peripartum anxiety 14 total (15.22%) 17 total (17.17%) 1.13 (0.59-2.16)

12 antepartum (13.04%) | 11 antepartum (11.11%) 0.85 (0.40-1.84)

10 postpartum (10.87%) | 11 postpartum (11.11%) 0.97 (0.44-2.17)

In multivariate analyses of incidence (Table 3), no association between the pandemic and
antenatal psychiatric diagnoses were found, but postnatally there was a significant
interaction between the pandemic and age, with elevated risk of postpartum anxiety and
depression in older mothers only during the pandemic (p=0.010, p=0.024 respectively)
(Figure 1). Antenatal anxiety was also significantly associated with lower age, increased
gravidity and having a psychiatric history; meanwhile depression was associated with
psychiatric history and obesity antenatally, and psychiatric history, parity and antenatal
anxiety postnatally. Associations observed in these full multivariate models were largely
consistent with those from parsimonious models (Supplementary Table 1).

Table 3. Association of covariates to incidence of psychiatric outcomes in multivariate
models.

Variable OR (95%Cl)

Anxiety Depression

Antepartum Postpartum Antepartum Postpartum

(n=171) (n=146) (n=171) (n=146)
Pandemic 1.00 (0.31-3.37) 0 (0-0.03) 1.17 (0.31-4.74) 0 (0-0.10)
Age at delivery
(years) 0.88 (0.78-0.99) 0.84 (0.64-1.08) 0.92 (0.80-1.05) 0.97 (0.74-1.26)
White ethnicity 2.41(0.39-47.05) | 1.04 (0.10-24.45) 1.49(0.22-30.51) | 0.18 (0.02-1.58)
IMD (decile) 0.91 (0.67-1.22) 0.77 (0.54-1.07) 0.91 (0.65-1.29) 0.86 (0.59-1.24)
Gravidity - Parity 2.47 (1.16-5.44) 1.06 (0.36-2.83) 1.41 (0.54-3.35) 0.74 (0.26-1.87)
Parity 0.75 (0.37-1.30) 1.07 (0.50-2.13) 0.87 (0.44-1.50) 2.09 (1.00-4.72)
Psychiatric history 15.50 (3.40-

5.20(1.58-19.79) | 2.25(0.42-12.31) 119.93) 8.65 (1.59-63.69)
Obesity affecting
pregnancy 2.60(0.50-11.36) | 7.46(0.89-67.70) 7.06 (1.37-38.87) | 2.18(0.17-29.07)
Hypertension in
pregnancy - 0 (0-8.35x10%) - 0 (0-4.65x10%)
Diabetes/
Gestational diabetes | - 2.53(0.24-21.61) - 1.24 (0.08-14.08)
Estimated blood loss | - -
at delivery (L) 0.68 (0.07-3.92) 3.61(0.67-19.33)




Antenatal depression | - 0.72 (0.06-7.11) - 1.93 (0.29-12.78)
Antenatal anxiety - 6.65 (0.71-74.00) - 28.83 (3.27-407.11)
Age x pandemic - -

(interaction) 1.60 (1.14-2.34) 1.54 (1.10-2.35)

Figure 1. Interaction plots between the pandemic with age and risk of postnatal anxiety (left)
or postnatal depression (right) with 95% confidence intervals.
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Accuracy of mental health screening

Before the pandemic, any mental health difficulty noted in the screening tool used at the
booking appointment (including those only documented in the comments section of the
tool) predicted having a psychiatric disorder affecting the antenatal period with 85.71%
(95%Cl:48.69-97.43%) sensitivity and 89.36% (95%Cl:77.41-95.37%) specificity (Table 4). In
comparison, screening during the pandemic was almost always via telephone instead of in-
person and exhibited a significantly lower sensitivity (p=0.035) of 25.00% (95%CIl:8.89-
53.23%) but comparable (p>0.999) specificity of 89.83% (95%Cl:79.54-95.26%).

Table 4. Sensitivity and specificity of psychiatric screening tool at booking appointment in
predicting antepartum psychiatric disorder.

Screening Pre-pandemic (n=54) Pandemic (n=70)
Disorder No disorder Disorder No disorder

Positive screen 6 5 3 6

Negative screen 1 42 9 53
Sensitivity Specificity Sensitivity Specificity
85.71% 89.36% 25.00% 89.83%

Rates of mental health screening using this tool at the booking appointment did not drop
during the pandemic compared to previously (97.30% vs 88.52%, p=0.099) (Table 5). Around
a third of all patients did not have details of their booking appointment documented
because it was conducted out of area in other institutions. Mental health screening using a
tool at the 6-week postnatal appointment was rarer in comparison, being documented four
times in each cohort where the PHQ-9 or Edinburgh postnatal depression scale was used.
Other than at these two appointments, formal screening for mental illness was not regularly
performed.




Table 5. Changes to psychiatric screening before and during the COVID-19 pandemic.

Variables Pre-pandemic (n=92 total, Pandemic (n=99 total, n=77 for p-value
n=87 for postpartum) postpartum)
Psychiatric screening using 54 screened (88.52%) 70 screened (97.30%) 0.099
tool at booking appointment | 7 unscreened 2 unscreened
31 unknown? (33.70%) 27 unknown? (29.29%) -
Psychiatric screening using 3 PHQ-9 4 EPDS >0.999
tool at 6-week postnatal 1 EPDS (4.35% total) (4.04%)
appointment

PHQ=Patient Health Questionnaire, EDPS = Edinburgh Postnatal Depression Scale
2 details of booking appointment was not documented (e.g. booking occurred out of area)

Risk of other pregnancy outcomes

In unadjusted analyses, pregnancy complications and outcomes did not differ significantly
between the pre-pandemic and pandemic cohorts (Supplementary Table 2). In multivariate
analyses, antenatal anxiety was associated with decreased gestational age ($=-6.09 days,
95%ClI=-11.81--0.36); in turn, gestational age predicted birth weight (f=24.00g/day,
95%Cl=17.57-30.42), with birth weight also affected by interaction effects between the
pandemic and hypertension (p=0.039), as well as antenatal depression and deprivation
(p=0.014) (Figure 2). The pandemic was also associated with lower Apgar scores at 1 minute
(16.08% average increase in the reverse Apgar score, 95%Cl=0.58%-33.89%), which in turn
predicted Apgar at 5 minutes (25.42% average increase in the reverse 5 minute Apgar
score/unit increase in 1 minute Apgar score, 95%Cl=20.37%-30.79%). No evidence of
interaction effects between the pandemic and antenatal psychiatric illness for
maternal/neonatal outcomes were observed.

Figure 2. Interaction plots for effects associated with birth weight with 95% confidence
intervals.
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Discussion

This study did not find a significantly increased crude risk of peripartum anxiety or
depression diagnoses during the pandemic as one would expect from the literature. To
better understand the reasons behind this, this is the first study to our knowledge that
examined and found that the pandemic may have adversely affected the ability of




psychiatric screening at the initial antenatal appointment to predict if mental health issues
will affect pregnancy. The pandemic may have also altered risk patterns for perinatal
outcomes, with elevated risk of postpartum depression or anxiety for older women during
the pandemic. Although some effect of the pandemic on Apgar scores and birthweight was
observed, there was no evidence of interaction effects between the pandemic and
antenatal mental illness for maternal or neonatal outcomes; the lack of an association
between the pandemic and antenatal psychiatric diagnoses also precluded mediation
effects.

Since formal mental health screening is not undertaken regularly throughout pregnancy in
many cases, it is important to recognise that psychiatric screening tools are utilised not only
for detecting current illness, but also flagging/predicting those who are likely to have mental
health difficulties during their pregnancy. The decreased predictive sensitivity seen likely
resulted from the fact that screening and appointments were conducted over telephone
during the pandemic, but may also be because the pandemic altered the presentation of
psychiatric disorders. For example, dynamic changes to SARS-CoV-2 infection rates and
public health regulations could have produced stressors and mental health deterioration
unforeseeable at the start of pregnancy. Mental illness may have been especially poorly
anticipated and under detected during the pandemic, leading to the observed prevalence of
diagnosed perinatal mental illness not increasing during the pandemic to the level studies
have indicated it should have. This is also consistent with the reported “prevalence-
diagnosis gap” for perinatal mental illness during the pandemic.'3

Despite the lowered sensitivity, rates of antenatal mental health screening was high, in
contrast to reports that postpartum screening rates dropped during the pandemic.}#?> This
indicates that the pandemic’s effect on screening rates likely depend on local policy and
priorities. This study also observed key risk factors for perinatal psychiatric disorders, with
having a psychiatric history and obesity being some of the strongest predictors. Meanwhile,
the increased risk of postpartum mental illness for older mothers specifically during the
pandemic may perhaps be linked to stress due to the more severe effects of SARS-CoV-2
infection on older individuals with lockdown ending, or inadequate social support
considering older women are reportedly at higher risk of postpartum mental illness
already.®

Although decreases in low birthweight and hypertensive diseases of pregnancy have
previously been reported during the pandemic,®” this was not confirmed in our crude
analyses which may be because this study was not powered to examine these outcomes. In
addition, we investigated women who gave birth during the second rather than the first
COVID-19 lockdown. However, considering low birthweight, an already low pre-pandemic
incidence may have meant rates could not decrease further during the pandemic.
Meanwhile, Kasuga et al.” reported zero hospitalizations due to hypertensive diseases of
pregnancy during the pandemic, but considering hypertension was observed in our study, it
is unclear whether their results reflected decreased hypertension incidence, severity or the
impact of the pandemic on hospital admissions. The interaction effect between the
pandemic and hypertension observed for birth weight implies that care for hypertensive
disorders of pregnancy may have changed during the pandemic; altered care could also
explain the observed impact of the pandemic on Apgar scores.



The main strength of our study was the evaluation of multiple psychiatric and psychiatric-
adjacent outcomes, which provides a holistic understanding on the impact of the COVID-19
pandemic on obstetric service and health outcomes. Meanwhile, the primary limitation of
this study was limited and incomplete documentation which was unavoidable due to our
study design. Not all booking appointments were documented as some were out of area,
and GP records were limited and unavailable in some mothers, relevant because some
mental health episodes were documented in the primary care but not hospital records. This
reinforces the idea of the difficulty health services face in detecting perinatal mental health
issues. The mental health screening tool used at the booking appointment, despite being
based on the Whooley questions,? also involves other unique questions, such that the
sensitivity and specificity may not be fully generalisable to other mental health screening
tools. Further limiting generalisability is that this study was conducted in a single institution.

In conclusion, the COVID-19 pandemic required changes to healthcare provision and may
have brought about changes in perinatal mental iliness risk patterns and presentation.
These factors likely hindered the ability of healthcare services to detect and address
psychological needs in pregnant and postpartum individuals. It may therefore be advisable
to ensure routine mental health screening using a validated tool at least once more mid-
pregnancy. This would be consistent with NICE advice which asks health professionals to
consider screening at all antenatal appointments,* but partially departs from ACOG advice
where screening patients only once with a standardised tool during pregnancy could be
deemed acceptable.’
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Supplementary material

Supplementary Appendix 1. Mental health screening tool used in booking appointments.
1. Have you been feeling down, depressed or helpless during the past month? (yes/no)
2. Have you been bothered by having little interest or pleasure in doing things this past

month? (yes/no)

Would you like some help? (yes/no)

Referred to GP if yes to any of the above? (yes/no/not applicable)

Is anything in your life making your pregnancy difficult for you? (yes/no)

Comments

ou kW

Supplementary Table 1. Association of covariates to incidence of psychiatric outcomes in
parsimonious multivariate models.

Variable OR (95%Cl)
Anxiety Depression
Antepartum Postpartum Antepartum Postpartum
(n=191) (n=164) (n=191) (n=146)
Pandemic 0.90 (0.30-2.72) 0 (0-0.03) 1.22 (0.33-4.80) 0 (0-0.08)
Age at delivery
(years) 0.88 (0.78-0.98) 0.83 (0.64-1.05) 0.91 (0.79-1.03) 1.00 (0.80-1.25)
White ethnicity - - - 0.19 (0.02-1.38)
IMD (decile) - 0.84 (0.65-1.06) - -
Gravidity - Parity 1.72 (0.95-3.00) - - -
Parity - - - 2.09 (1.08-4.19)
Psychiatric history 15.01 (3.47-
4.22(1.43-13.64) | - 109.52) 8.84 (1.84-57.51)
Obesity - 8.27 (1.35-48.80) 7.21(1.49-36.35) | -
Hypertension in
pregnancy - 0 (0-2.15x10%) - 0 (0-8.01x10%)
Diabetes/

Gestational diabetes | - - - R

Estimated blood loss | - -

at delivery (L) - 3.41 (0.70-15.60)
Antenatal depression | - - - -
Antenatal anxiety - 8.84 (1.68-51.60) - 33.28 (5.38-313.81)

Age x pandemic - -
(interaction) 1.56 (1.15-2.21) 1.46 (1.1-2.04)




Supplementary Table 2. Changes to other maternal and neonatal outcomes before and
during the COVID-19 pandemic.

Variables Pre-pandemic (n=92) Pandemic (n=99) p-value
n Mean SD n Mean SD Crude Full
multivariate
model

Maternal

Delivery 67 vaginal 70 vaginal 0.745 -

method (72.83%) (60.61%)

25 C-section 29 C-section

Late 1 0 - -

termination of

pregnancy

Multiple 2 twin 3 twin >0.999 -

pregnancies (2.17%) (3.03%)

90 singleton 96 singleton
Hypertension 6 gestational 3 gestational 0.093 0.073
2 pre- (3.03% total)
eclampsia
(8.70% total)
2 postpartum - -
1 chronic

Gestational 5 (5.43%) 8 (8.08%) 0.665 0.473

diabetes

Estimated blood | 92 538.91 428.23 96 564.58 470.75 0.701 0.465

loss at delivery

(ml)

Neonatal®

Apgar 1 min 92 8.63 1.00 99 8.40 1.31 0.345 0.040

Apgar 5 min 92 9.78 0.56 98 9.68 0.75 0.539 0.169°

Gestational age | 85 278.15 10.12 97 277.65 9.83 0.859 0.683

(days)

Birth weight (g) 85 3425.68 452.05 97 3452.45 435.20 0.682 See
interaction
effect

Birth weight 2 LBW 1LBW 0.945 -

category (2.33%) (1.01%)

9 HBW 11 HBW 0.952 -
(10.47%) (11.11%)

aSingleton births excluding terminations
®PModel includes Apgar 1 min




