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A B ST R A CT 

Objectives: The objective of this study was to determine if the COVID-19 pandemic impacted different types of preterm birth rates in Alberta, 
Canada.
Methods: A population-based, retrospective, cohort study was conducted from March 15, 2015 to December 31, 2020 using provincial data. The 
primary exposure was the COVID-19 lockdown period, and the primary outcome was the incidence of preterm birth (<37 weeks gestational 
age). Multivariable analyses in the complete lockdown and overall lockdown (partial and complete lockdown) periods were performed to test 
the association between the year of birth and preterm birth status and were adjusted for various independent variables. Preterm birth status was 
adjusted for various confounding factors.
Results: Following the analysis of n = 41,187 mothers and their singleton infants, we found that the lockdown due to COVID-19 had no impact 
in reducing the overall preterm birth rate. However, a paradoxical influence was observed with an increase of extremely low preterm births in the 
overall lockdown period, and a decrease in moderate preterm births during the complete lockdown period.
Conclusions: The results of this study demonstrated that there was a decrease in moderate and increase in extremely low preterm birth rates as 
a result of the COVID-19 lockdown. However, the COVID-19 lockdown did not impact the very preterm and late preterm birth rate in Alberta.

Keywords: Alberta; Canada; COVID-19; Lockdown period; Preterm birth.

Each year, approximately 15 million infants (more than 1 in 10) 
are born prematurely (1–3). Preterm infants are born before 37 
weeks of gestation and can be classified as extremely preterm 
gestational age (less than 28 weeks), very preterm (28 to less 
than 31 + 6 weeks), moderate preterm (32 + 0 to less than 33 + 
6 weeks), and late preterm (34 + 0 to 36 + 6 weeks) (1). While 
80% of preterm births occur in countries located in sub-Saharan 

Africa and South Asia, large variability within each country con-
text is observed (4). Globally, experts in only 65 countries have 
been able to capture reliable data over the past 2 decades, with 
the data indicating an increase in preterm births overtime (1). 
Current rates of preterm birth globally range from 5% to 18% 
(1). The national preterm birth rate in Canada is 7.9% (5). In 
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2021, Alberta had the highest preterm birth rate (8.8%) of all 
provinces (6).

Premature birth and its complications have been a burden on 
families as well as on health care systems in all countries. This 
is associated with an increased risk of morbidity and mortality 
that varies within and between countries globally (3,4,7–13). 
Preterm birth is the leading cause of childhood mortality and in 
2015 preterm birth was responsible for approximately 1 million 
infant deaths (14,15). A large portion of preterm births (up to 
30%) are spontaneous and unexplained (3,16). As such, pre-
term birth is a significant public health issue globally and carries 
considerable weight in achieving United Nations Sustainable 
Development Goal 3.2.1, which is to end preventable deaths of 
newborns and under-5 children by 2030 (14). Therefore, it is 
important to understand epidemiological trends with respect to 
disparities in preterm birth rates around the world. This knowl-
edge will be crucial for advocating for the appropriate level of re-
sources for surveillance activities, prevention interventions, and 
care algorithms of preterm infants.

During the COVID-19 pandemic, various hypotheses 
emerged regarding how the pandemic would influence the 
rate of preterm birth. A decrease in preterm birth rates were 
predicted based on increased hygiene, diminished air pollution 
due to decreases in transportation, declines in employment-
related stress, and reductions in the receipt of obstetric serv-
ices, either due to anxiety around COVID-19 transmission, or 
reductions in health care services that were available (17,18). 
Globally, many researchers reported a decrease in preterm birth 
rates (19–23). In contrast, other studies did not find a significant 
difference in preterm birth rates before and during the pandemic 
(24–31). The literature from the Canadian context aligns with 
findings elsewhere in the world that show that the pandemic did 
not impact preterm birth rates and has very discrete data about 
the type of preterm birth rates during the COVID period (32–
34). However, provincial research regarding the impact of the 
COVID-19 pandemic on different categories of preterm birth 
rates is not known. Given that Alberta has one of the highest 
rates of preterm birth in Canada, this study begins to bridge this 
gap.

The objective of this research was to evaluate whether the 
COVID-19 pandemic impacted the different categories of pre-
term birth rates in Alberta by comparing rates for the overall 
(partial and complete lockdown) and complete lockdown 
periods with the same time periods in the previous years to iden-
tify any variations.

M AT E R I A L S  A N D  M ET H O D S

Study design, setting, and time period
A population-based, retrospective, cohort study was conducted 
from March 15, 2015, to December 31, 2020.

Study population and data source
Data were collected from the Alberta Perinatal Health Program 
(APHP). The APHP database is provincial clinical registry 
that collects information about maternal, obstetrics, and ne-
onatal data for all deliveries in the province. In addition, we 
also accessed Vital Statistics stillbirth data, and Vital Statistics 

neonatal mortality up to 28 days of life. All datasets were linked 
by personal health number (PHN), which is also referred to as 
the unique lifetime identifier (ULI). In Alberta, every individual, 
including mother and infant, is assigned a PHN for healthcare 
covered with the Alberta Health Care Insurance Plan.

Variables
The primary exposure was the Overall lockdown period of the 
COVID-19 pandemic (March 15, 2020 to December 31, 2020). 
Subsequently, we narrowed it down to the complete lockdown 
period of the COVID-19 pandemic (March 15, 2020 to July 31, 
2020). These dates were chosen based on the data we had avail-
able during our study.

Baseline maternal and neonatal characteristics are described 
in Table 1. The variables included are those which are critical for 
predicting preterm birth outcomes including antepartum risk 
score (35,36) calculated based on several factors including ad-
verse maternal and neonatal outcomes [Apgar score < 7 at 5 min, 
NICU admission, serious resuscitation, low birth weight (<2.5 
kg), preterm birth (<37 weeks)].

The Pampalon Material and Social Deprivation Index 
assesses socioeconomic status at the area level. It utilizes six 
census variables and calculates index values for dissemina-
tion areas (DAs), the smallest census units (37). The index 
assigns quintiles (Q1 to Q5) indicating the level of dep-
rivation in each DA. Residential postal codes are linked to 
the index database to determine individual socioeconomic 
status. These values are specific to individuals residing in the 
identified DAs.

Outcomes
The primary outcome was incidence of preterm birth (<37 
weeks gestational age). Secondary outcomes were preterm 
births in four gestational age categories: <28 weeks, 28 + 0 
weeks to 31+6/7 weeks, 32+0 to 33+6/7weeks, and 34+0 to 36+6/7 
weeks. Infants were excluded if they had moribund conditions, 
were born premature with major congenital anomalies, 
were born premature and transferred to Alberta from an-
other province, were born premature due to various maternal 
conditions including uterine rupture, placental abruption, and 
antepartum haemorrhage.

Statistical analysis
Data were analyzed using SAS Version 8.3 statistical software. 
Descriptive analyses of categorical variables were completed 
and included determining frequencies and percentages of base-
line maternal and neonatal characteristics. Continuous baseline 
characteristics were summarized as median and interquartile 
range (IQR) for overall and complete lockdown periods and 
corresponding comparators. The prevalence of singleton pre-
term and term births per 1000 were calculated for every year and 
the trend of changes in the prevalence of preterm or term births 
over the years was tested using the Cochran–Armitage trend test. 
The prevalence estimates by gestational age categories were de-
termined and compared between the complete lockdown period 
and the same time period in 2019. The overall lockdown period 
was compared with the same time period in 2019 as well as the 
previous 5 years. Differences in prevalence or proportions among 
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categorical variables were estimated using the chi-square test and 
those for medians were estimated using the Mann–Whitney test.

Univariate logistic regression analyses for all singleton live births 
were completed including a calculation of the odds of overall pre-
term birth (all preterm outcomes). These odds were compared to 
term and post term births in 2020 compared to the reference year 
2019 or 2019 to 2015. Multivariable analyses in the complete lock-
down period were performed to test the association between the 
year of birth (2020 compared with 2019) and preterm birth status 
and were adjusted for various independent variables. Multivariable 
analyses in the overall lockdown period were performed to test the 
association between the year of birth (2020 compared with 2019, 
and 2020 compared with 2015 to 2019) and preterm birth status 

and were adjusted for various confounding factors. A P-value of ≤ 
0.05 was considered statistically significant.

Ethics approval was obtained from the Conjoint Health 
Research Ethics Board at the University of Calgary (Ethics ID: 
REB20-0808) and the Human Research Ethics Board at Mount 
Royal University (Ethics ID: 102283).

R E SU LTS
The prevalence of singleton preterm birth per 1000 by gesta-
tional age in Alberta from 2015 to 2022 are presented in Figure 
1. The trend analysis indicates that the rate of preterm births has 
increased in Alberta over time.

Table 1. Baseline characteristics of the study cohort in 2020 compared with the same time period in 2019

Variables Complete lockdown period compared with the same 
time period in 2019

Overall lockdown period compared with the same 
time period in 2019

Mar to Jul 2019
(n = 20,258)

Mar to Jul 2020
(n = 18,946)

P-value Mar to Dec 2019
(n = 41,187)

Mar to Dec 2020
(n = 37,784)

P-value

Maternal age, median (IQR), years 31.0 (27.0 to 34.0) 31.0 (27 to 34) 0.49+ 31.0 (27.0 to 34.0) 31.0 (27 to 34) 0.19+

Maternal age <20 years, n (%) 343 (1.69%) 323 (1.71%) 0.93 713 (1.7%) 665 (1.8%) 0.75
Maternal age ≥35 years, n (%) 4708 (23.24%) 4395 (23.20%) 0.93 9668 (23.5%) 8943 (23.7%) 0.49
Nulliparous, n (%) 7722 (38.20%) 7301 (38.68%) 0.33 15,904 (38.7%) 14,774 (39.2%) 0.13
Diabetes mellitus, n (%) 331 (1.64%) 312 (1.66%) 0.90 723 (1.8%) 678 (1.8%) 0.68
Pregnancy-induced hypertension, n (%) 1405 (6.97%) 1432 (7.60%) 0.016 2833 (6.9%) 2878 (7.7%) <0.0001
Caesarean birth, n (%) 6164 (30.43%) 5722 (30.20%) 0.62 12,497 (30.3%) 116,110 (30.7%) 0.24
Multiple pregnancies, n (%) 354 (1.75%) 267 (1.41%) 0.007 693 (1.7%) 562 (1.5%) 0.03
Antenatal corticosteroids given, n (%) 489 (2.41%) 393 (2.07%) 0.024 972 (2.4%) 792 (2.1%) 0.012
Prolonged rupture of membranes, n (%) 696 (3.45%) 650 (3.45%) 0.99 1418 (3.5%) 1339 (3.5%) 0.44
Pampalon material deprivation
 � Index, MDI, quintiles: n (%)
  �  Q1 (least deprived) 3478 (18.73%) 3193 (18.84%) 7111 (18.9%) 6275 (18.7%)
  �  Q2 4013 (21.61%) 3526 (20.81%) 0.47 7886 (21.0%) 7021 (20.9%) 0.69
  �  Q3 3476 (18.72%) 3205 (18.91%) 7069 (18.8%) 6287 (18.7%)
  �  Q4 3324 (17.90%) 3083 (18.19%) 6770 (18.0%) 6152 (18.3%)
  �  Q5 (most deprived) 4279 (23.04%) 3938 (23.24%) 8704 (23.2%) 7885 (23.5%)
  �  Total Antepartum Risk Score, high 

range (>6), n (%)
1718 (8.53%) 1617 (8.60%) 0.83 3561 (8.7%) 3243 (8.6%) 0.65

 � Births
  �  Total births, n 20,625 19,210 41,900 38,343
  �  Live births, n (%) 20,607 (99.91%) 19,176 (99.82%) <0.0001 41,844 (99.87%) 38,283 (99.84%) <0.0001
  �  Still births, n (%) 18 (0.09%) 34 (0.18%) 0.027 56 (0.13%) 60 (0.16%) 0.71
  �  Birth weight, median (IQR), g 3320.0 (2990.0 to 

3650.0)
3330.0 (3000.0 to 
3660.0)

0.07+ 3310.0 (2980.00 to 
3645.00)

3325.0 (2990.0 to 
3650.0)

0.03+

  �  Gestational age, median (IQR), 
weeks

39.0 (38.0 to 40.0) 39.0 (38.0 to 40.0) 0.34+ 39.0 (38.0 to 40.0) 39.0 (38.0 to 40.0) 0.32+

 � Gestational age category
  �  Term/post term ≥37 weeks, n (%) 18,793 (91.20%) 17,569 (91.62%) 0.13 38,174 (91.2%) 34,983 (91.2%) 0.45
  �  Preterm < 37 weeks, n (%) 1814 (8.80%) 1607 (8.38%) 3670 (8.7%) 3300 (8.6%)
  �  Male, n (%) 10614 (51.51%) 9813 (51.17%) 0.79 21433 (51.2%) 19639 (51.3%) 0.97
  �  NICU admission, n (%) 1778 (8.63%) 1567 (8.17%) 0.10 3683 (8.8%) 3333 (8.7%) 0.63
  �  Small for gestational age, n (%) 2051 (9.95%) 1890 (9.86%) 0.75 4286 (10.2%) 3779 (9.9%) 0.08
  �  Apgar score <7 at 5 min 660 (3.21 %) 563 (2.94%) 0.13 1323 (3.2%) 1172 (3.1%) 0.42
 � Neonatal mortality, n (rate per 1000 

live births)
57 (2.8 birth per 1000 
live births)

46 (2.4 birth per 
1000 live births)

0.47 100 (2.4 birth per 1000 
live births)

97 (2.5 birth per 
1000 live births)

0.68

P-value estimate proportions are estimated using chi-square test.
+P-values for medians are estimated using Mann–Whitney U test
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Descriptive data
In Table 1, the baseline characteristics of the study popula-
tion during overall lockdown and complete lockdown period 
were compared with the same time periods in previous year. 
Lockdown is a circuit-breaker approach and is a time-limited 
partial or complete lockdown intended to drop transmission 
of the virus quickly in the absence of a vaccine or period when 
the vaccine was being developed. In a complete lockdown, 
everyone is restricted to their homes, cannot have visitors, 
and has limited time to accomplish essential activities outside 
the home. In partial lockdown may restrict some activities by 
the type of activity, group size allowed, and time allowed for 
certain activities. With respect to maternal characteristics, we 
observed no difference in median maternal age. An increased 
risk of pregnancy-induced hypertension over both the com-
plete (6.97% in 2019 versus 7.60% in 2020, P < 0.016) and 
overall lockdown (6.9% in 2019 versus 7.7% in 2020, P < 
0.0001) periods were observed. On the contrary, we observed 
a decrease in the number of women who were given antenatal 
corticosteroids over both the complete (2.41% in 2019 versus 
2.07% in 2020, P-value 0.024) and overall (2.4% in 2019 versus 
2.1% in 2020, P < 0.012) lockdown periods. Similar trends 
were observed among women carrying multiple pregnancies. 
Statistically significant trend of decrease in live births was 
observed for the complete lockdown (99.82% in 2020) period 
when compared to the same time period in the previous year 
(99.91% in 2019) with a P < 0.0001. However, the rate of still 
births increased in 2020 compared to 2019 (0.18% versus 
0.09%, P < 0.027). No differences in median gestational age 
were observed between either of the lockdown periods and the 
corresponding time periods in 2019.

Prevalence of preterm births
The prevalence of singleton live births per 1000 by gestational 
age categories are presented in Table 2. An increase in preterm 
birth rate in the overall lockdown period when compared to 
the same time period over the last 5 years was observed. A con-
current decrease in term and post term births were observed. 
An increase in extreme low gestational age preterm births was 
observed in the overall lockdown period when compared to 
the same time period in the last 5 years. However, a decrease 

in moderate preterm births was observed during the complete 
lockdown period when compared to the same time period in 
2019.

Regression modelling results
The unadjusted univariate model presented in Table 3 shows 
that the odds of preterm birth were higher in overall lockdown 
period compared to the same time period in last 5 years. The 
multivariable logistic regression analyses are presented in Table 
4. There is no association between the complete lockdown 
period and preterm birth when compared to the same time 
frame in 2019, after adjusting for other independent variables. 
However, maternal age, nulliparous, pregnancy-induced hyper-
tension, the delivery method by c-section, and maternal ste-
roid administrated, and material deprivation quintile 5 versus 
1 showed an independent association with preterm births 
after adjusting for other variables. The odds ratios of these 
variables are associated with an increased risk of preterm births. 
Specifically, the odds of preterm birth in mothers who received 
maternal steroids were 57 times the odds of preterm births to 
mothers who did not receive steroids (OR 56.57, 95% CI 46.83, 
68.32; p< 0.001).

Other Analyses
An association was found between the overall lockdown period 
and preterm birth when compared to the same time frame in 
2019 (OR 1.08; 95% CI 1.01, 1.15; P 0.03) and from 2015 to 
2019 (OR 1.11, 95% CI 1.05, 1.18; P < 0.001), after adjusting 
for other independent variables. For both time periods (overall 
lockdown period compared to the same time frame in 2019 and 
from 2015 to 2019) maternal age, pregnancy-induced hyper-
tension, maternal steroid administration, mode of delivery, ma-
ternal deprivation quintile 4 versus 1 and maternal deprivation 
quintile 5 versus 1 showed an independent association with 
preterm births after adjusting for other variables, indicating the 
odds ratios of these variables are associated with an increased 
risk of preterm births. In routine practice, cases where there 
is a higher likelihood of preterm births, maternal steroids are 
administered (38). We observed a similar trend with higher 
risk of preterm births among mothers who received maternal 
steroids, both during complete (OR 58.75; 95% CI 54.73, 
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Figure 1. The prevalence of Singleton Live preterm births per 1000 births in Alberta, March 15th to Dec 31st 2015 to 2020. The prevalence of 
preterm (<37 weeks) in per mille of the singleton live births over the March to December between 2015 and 2020
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63.01; P < 0.001) and overall lockdown periods (OR 67.47, 
95% CI 58.56, 77.73; P < 0.001) compared to mothers who did 
not receive steroids.

D I S C U S S I O N
During COVID period, our study showed that the COVID-19 
lockdown period there was decreased in moderate and increase 
in extremly preterm birth rates. However, the very preterm and 
late preterm birth rates in Alberta remained unimpacted. Our 
results are similar to other studies around the world (23–31) and 
from the Canadian context (32–34). Various hypotheses have 

been proposed in the literature that could explain why some 
studies (19–23) found a decrease in preterm birth rates during 
the COVID-19 period.

These explanations could include better work-life bal-
ance, improved sleep quality and nutrition, decreased work-
load leading to reduced work-related physical and emotional 
stress, reduced physical activity, decreased air pollution due to 
less traffic, better hygiene, and lower incidence of infections 
in general (39–41). Certainly, Goldenberg and colleagues 
(42) explained how maternal infections, mainly ascending 
infections from the lower genital tract, can impact the path-
ophysiology of most spontaneous preterm birth cases. 

Table 2. Prevalence of Singleton Live Births per 1000 (per mille) by gestational age categories

Gestational age 
categories

Complete lockdown period compared with 
the same time period in 2019

Overall lockdown period compared with 
the same time period in 2019

Overall lockdown period compared with the 
same time period in the last 5 years

Prevalence (95% CI) P-value Prevalence (95% CI) P-value Prevalence (95% CI) P-value

Mar 15 to July 
31, 2019

Mar 15 to July 
31, 2020

Mar 15 to Dec 
31, 2019

Mar 15 to Dec 
31, 2020

March 15 to Dec 
31, 2015 to 2019 
(consolidated)

March 15 to 
Dec 31, 2020

Term vs. preterm*
 � Overall preterm 

(<37 weeks)
67.8  
(64.2 to 71.5)

68.7  
(64.9 to 72.5)

0.73 68.0  
(65.5 to 70.5)

69.8  
(67.1 to 72.5)

0.34 59.5  
(58.5 to 60.5)

74.9  
(67.1 to 72.5)

<0.05

 � Term and post 
term (≥37 weeks)

932.2  
(918.8 to 945.7)

931.3  
(917.5 to 945.3)

0.93 932.0  
(922.7 to 941.5)

930.2  
(920.5 to 940.1)

0.79 850.9 (847.2 to 
854.7)

930.2  
(920.5 to 940.1)

<0.05

 � Total births (n) 19888 18656 40448 37183 232010 37183
Preterm categories**
 � Extreme preterm 

(<28 weeks)
54.1  
(42.4 to 68.0)

62.5  
(49.5 to 77.7)

0.37 54.9  
(46.52 to 64.42)

66.3  
(56.77 to 76.9)

0.09 49.7  
(46.06 to 53.56)

66.3  
(56.77 to 76.99)

<0.05

 � Very preterm  
(28 to 31 weeks)

77.1  
(62.9 to 93.4)

79.6  
(64.9 to 96.6)

0.81 80.4  
(70.14 to 91.72)

78.6  
(68.22 to 90.2)

0.82 76.9  
(72.35 to 81.67)

78.6  
(68.22 to 0.2)

0.76

 � Moderate preterm 
(32 to 33 weeks)

116.4  
(98.9 to 136.1)

87.4  
(71.99 to 105.2)

0.02 109.9  
(97.8 to 123)

95.2  
(83.7 to 107.8)

0.09 105.4  
(100.1 to 111)

95.2  
(83.7 to 07.8)

0.14

 � Late preterm  
(34 to 36 weeks)

752.4  
(706.8 to 800.2)

770.5  
(723.2 to 820.1)

0.59 754.8  
(722.7 to 788)

759.8  
(726.7 to 794.1)

0.83 768.0  
(753.4 to 782.7)

759.8  
(726.7 to 4.1)

0.66

 � Total preterm 
births (n)

1349 1281 2749 2594 13,822 2594

*Term vs. preterm − denominator for this analysis is total births; Numerator term + post births and preterm births.
**Preterm categories − denominator for this analysis is total preterm births; Numerator − each preterm categories by GA

Table 3. Univariate logistic regression model: association between the overall preterm births and COVID-19 lockdown period

Variable Complete lockdown compared to the 
same time period in 20191

Overall lockdown compared to the 
same time period in 20192

Overall lockdown compared to the 
same time period in 2015 to 20193

Year of birth OR (95% CI) (unadjusted) P-value OR (95% CI) (unadjusted) P-value OR (95% CI) (unadjusted) P-value

Year of birth 
2020

1.01 (0.94 to 1.10) 0.75 1.03 (0.97 to 1.09) 0.32 1.07 (1.03 to 1.12) <0.001

Year of birth 
2019

1.00 (reference) 1.00 (reference)

Year of birth 
2019 to 2015

1.00 (reference)

Outcome variable − overall preterm (0/1)—1= any preterm, 0 = term, and post term. The event = 1 (= any preterm) and independent variable is year of birth.
1Complete lockdown vs. the same calendar period of the previous year = 15th March to 31st July 2020 vs. 15th March to 31st July 2019.
2Overall lockdown vs. the same calendar period of the previous year = 15th March to 31st December 2020 vs. 15th March to 31st December 2019.
3Overall lockdown vs. the same calendar period of the previous 5 years = 15th March to 31st December 2020 vs. 15th March to 31st December 2015 to 2019
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However, vaginal microbiome is complex, and it is highly 
unlikely that changes in lifestyle and increased hand hygiene 
could modify vaginal microbiome in a way that reduces the 
risk of ascending genital infections and spontaneous preterm 
birth (17). Reasons for some studies observing decreases in 
preterm birth rates could have been due to various service 
disruptions during the pandemic (18). This is because a large 
component of preterm births are medically indicated and 
with the onset of the pandemic, there may have been a re-
duction in medical interventions stemming from decreased 
antenatal surveillance as well as reluctance to seek hospital-
based care (43).

This study found an increase in preterm birth rates in the 
overall lockdown period when compared to the same time frame 
in 2019. A similar association was found when comparing the 
overall lockdown period and the last 5 years. This finding as well 
as an increasing trend of preterm birth over the year in Alberta, 
indicates that lockdown due to COVID-19 had no impact in re-
ducing the overall preterm birth rate in this study population. 
However, a breakdown analysis indicated a paradoxical influence 
that there was an increase in extremely low preterm births in the 

overall lockdown period, whereas a decrease in moderate pre-
term births during the complete lockdown period.

Two studies conducted in Nepal and Uruguay found an 
increase in preterm birth rates during COVID-19 (23,40). 
Differences may have been attributed to varying methods used 
to determine gestational age, heterogeneity in preterm birth rates 
between countries, as well as study methods used. Furthermore, 
the psychosocial stress of populations in Nepal and Uruguay 
are very different than those in Canada, where gender roles are 
concerned. Higher rates of gender inequality are often observed 
in low- and middle-income countries where women bear the 
majority of burden with respect to household work and having 
less access to transportation to access health services (21,44). 
Maternal-fetal medicine is often of decreased quality in low- and 
middle-income countries when compared to the Canadian con-
text due to lack of available specialist and equipment (21,44). In 
addition, variations in complete and overall lockdown periods 
between and within countries make studies difficult to compare. 
Therefore, these results should be interpreted with caution.

A significant strength of our study was our large sample size. 
Second, we were able to access data from across the province of 

Table 4. Multivariable logistic regression model: association between overall preterm births and COVID-19 lockdown (adjusted for mother’s 
demographic and clinical characteristics)

Variables Complete lockdown compared 
to the same time period in 20191

Overall lockdown compared to 
the same time period in 20192

Overall lockdown compared to the 
same time period in 2015 to 20193

OR (95% CI) 
(adjusted)

P-value OR (95% CI) 
(adjusted)

P-value OR (95% CI) 
(adjusted)

P-value

Year of Birth 2020 vs. (ref = 
2019 or 2019 to 2015)

1.07 (0.98, 1.18) 0.13 1.08 (1.01, 1.15) 0.03 1.11 (1.05, 1.18) <0.001

Maternal age 1.01 (1.00, 1.02) 0.01 1.01 (1.00, 1.01) 0.03 1.01 (1.01, 1.01) <0.001
Nulliparous (ref = 0) 1.15 (1.04, 1.27) 0.01 1.05 (0.97, 1.12) 0.22 Data not available
Pregnancy-induced hyper-

tension (ref = 0)
2.84 (2.49, 3.23) <0.001 2.72 (2.48, 2.99) <0.001 2.94 (2.79, 3.10) <0.001

Delivery method C-section 
(ref = false)

2.13 (1.75, 2.58) <0.001 2.14 (1.86, 2.45) <0.001 Data not available

Maternal steroids 
administered (ref = false)

56.57 (46.83, 68.32) <0.001 67.47 (58.56, 77.73) <0.001 58.75 (54.73, 63.06) <0.001

Mode of delivery (ref = 
false)

1.44 (1.19, 1.75) <0.001 1.37 (1.19, 1.57) <0.001 0.73 (0.71, 0.76) <0.001

Material deprivation quin-
tile 2 vs. 1 (ref = 1, lease 
deprived)

0.93 (0.80, 1.08) 0.32 1.03 (0.92, 1.14) 0.65 1.03 (0.92, 1.14) 0.62

Material deprivation quin-
tile 3 vs. 1 (ref = 1, lease 
deprived)

0.97 (0.83, 1.13) 0.67 1.05 (0.94, 1.17) 0.37 1.05 (0.94, 1.17) 0.41

Material deprivation quin-
tile 4 vs. 1(ref = 1, lease 
deprived)

1.12 (0.96, 1.30) 0.14 1.18 (1.06, 1.31) <0.001 1.19 (1.07, 1.32) <0.001

Material deprivation quin-
tile 5 vs. 1 (ref = 1, lease 
deprived)

1.16 (1.00, 1.34) 0.04 1.20 (1.08, 1.33) <0.001 1.11 (1.02, 1.21) 0.02

This includes for all live births and singleton births only, outcome variable − overall preterm (0/1). 1= Any preterm, 0 = term, and post term. The event = 1 (= any preterm) and 
independent variable is year of birth, maternal age, nulliparous, pregnancy-induced hypertension, delivery method C-section, maternal steroids administered, mode of delivery, 
material deprivation (1 to 5, 1 = least deprived, 5-most deprived).
1Complete lockdown vs. the same calendar period of the previous year = 15th March to 31st July 2020 vs. 15th March to 31st July 2019.
2Overall lockdown vs. the same calendar period of the previous year = 15th March to 31st December 2020 vs. 15th March to 31st December 2019.
3Overall lockdown vs. the same calendar period of the previous 5 years = 15th March to 31st December 2020 vs. 15th March to 31st December 2015 to 2019
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Alberta. Third, we were able to access data from the past 5 years 
which allowed us the opportunity to compare trends of preterm 
birth over time. A fourth strength of this study was its sampling 
procedure. Data for this study were derived from the APHP da-
tabase, which contains information on all births that took place 
in Alberta hospitals during the study time period. Consequently, 
all births were accounted for there was minimal risk of sam-
pling bias. Fifth, numerous maternal and neonatal-health re-
lated variables were available, and all variables collected were 
measured and reported by clinicians and therefore contained 
very little missing data. Furthermore, data that were analyzed 
were objectively measured and recall bias was not a concern. 
Finally, the lack of available socioeconomic data included in 
the APHP database was overcome by performing data linkage 
to obtain Material Deprivation Index measures for our sample. 
The Institut National de Santé Publique du Québec (INSPQ) 
Deprivation Index is a validated and reliable measure of socio-
economic status (37), and its Material Deprivation Index scale 
accounts for education, employment, and income relative to the 
general Canadian population (45).

Limitations of our study included the relatively short lock-
down period in Alberta. Therefore, we must interpret our 
results with caution. We may have had different results had 
the complete lock down period been longer. In addition, 
due to the heterogeneity of the lockdown periods of other 
studies, it was difficult to compare and contrast results from 
other studies. Moreover, our results must be interpreted with 
vigilance due to the heterogeneity of preterm birth rates in 
Alberta over time.

In summary, during COVID period, our provincial based 
study showed that the COVID-19 lockdown period there was 
decreased in moderate and increase in extremly preterm birth 
rates in Alberta. However, the rates of very preterm and late 
preterm birth rates remained unimpacted. More research is re-
quired to determine the causality of preterm birth to mobilize 
prevention efforts, outside of the context of the COVID-19 
pandemic.
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