
© 2023 CMA Impact Inc. or its licensors	 CMAJ OPEN, 11(6)	 E1093    

The sudden onset of the COVID-19 pandemic in 
March 2020 generated global concern and resulted 
in the widespread imposition of a series of non

pharmaceutical interventions (NPIs) to reduce person-to-
person transmission of the SARS-CoV-2 virus. These NPIs 
included stay-at-home orders, restrictions on external and 
family gatherings, school and day care closures, cancellation 
of public events, local and international travel restrictions, 
and closure or restrictions of many economic sectors.1 In 
Ontario, stringent NPIs were rapidly deployed in March 
2020, were eased later that calendar year but ramped back up 
in early 2021, to be eased again later that year.2 The uncer-
tainty and concern about the pandemic and the fundamental 
changes to social and family interaction, education and 
employment stemming from long-term imposition of NPIs 
raised concerns about the mental health impacts of the pan-
demic and efforts to control it,3–5 particularly impacts on 
depression and anxiety3,5 and in vulnerable and at-risk 
populations.6,7

A 2022 World Health Organization report8 and a 2023 
meta-analysis9 showed that the COVID-19 pandemic and 
efforts to control it had a larger impact on the mental health 
of women or female participants than men or male partici-
pants. A specific area of concern regarding the mental health 
of women and maternal caregivers during the COVID-19 
pandemic is related to their role in child care and parent-
ing.10,11 Parenting is both rewarding and stressful, and owing 
to social constructs regarding parenting, women often play 
different roles than men and report more stress and fatigue 
related to parenting than men.12 Mothers of young children 
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Background: The COVID-19 pandemic and nonpharmaceutical interventions that reduced the spread of infection had impacts on 
social interaction, schooling and employment. Concerns have been raised about the impact of these disruptions on the mental health 
of high-risk groups, including birthing parents of young children.

Methods: This population-based, repeated cross-sectional study used health administrative databases in Ontario, Canada, to link 
children to birth parents and to measure subsequent mental health visits of birthing parents of younger (age 0–5 yr) and school-aged 
(6–12 yr) children. We used a repeated cross-sectional study design to estimate expected rates for visits to physicians for mental 
health diagnoses, based on prepandemic trends (March 2016–February 2020), and to compare those to observed visit rates during 
the March 2020–November 2021 period of the pandemic.

Results: We identified 2 cohorts: 986 870 birthing parents of younger children and 1 012 997 birthing parents of school-aged children. 
In both cohorts, observed visit rates were higher than expected in the June 2020–August 2020 quarter (incidence rate ratio [IRR] 1.13, 
95% confidence interval [CI] 1.10–1.16; and IRR 1.10, 95% CI 1.07–1.13, respectively), peaked in December 2020–February 2021 
(IRR 1.24, 95% CI 1.20–1.27; and IRR 1.20, 95% CI 1.16–1.23) and remained higher than expected in September 2021–November 
2021 (IRR 1.12, 95% CI 1.08–1.16; and IRR 1.09, 95% CI 1.06–1.13). The increases were driven mostly by visits for mood and anx
iety disorders, and trends in increases were similar across physician type, birthing-parent age and deprivation quintile.

Interpretation: The COVID-19 pandemic was associated with increased mental health visits for parents of young children. This 
raises concerns about mental health impacts and highlights the need to address these concerns.
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(age 0–5 yr) or school-aged children (6–12 yr) are at risk for 
both parenting-related anxiety and depression.12,13

Cohort studies from several countries based on surveys 
early in the COVID-19 pandemic found increased levels of 
mental health symptoms and concerns in mothers with young 
and school-aged children, and suggested that risks may be 
higher in deprived or racialized populations.14–19 A Canadian 
study found that the pandemic was associated with job loss in 
mothers of young children.20 A population-based study in 
Ontario showed increased use of mental health services by 
patients in the immediate postpartum period early in the pan-
demic.21 Another Ontario population-based study found that 
virtual care increased rapidly at the outset of the pandemic, 
but that the total use of mental health services (i.e., the total 
of in-person and virtual visits) decreased at the outset of the 
pandemic and remained lower 9 months into the pandemic.22

Our population-based, repeated cross-sectional study uses 
linked health administrative databases on mental health ser-
vices (both virtual and in person) in Ontario for 2 large 
cohorts: birthing parents of younger children (age 0–5 yr) and 
of school-aged children (age 6–12 yr) before and after the 
pandemic, to examine the extent to which the sudden onset of 
the pandemic and the attendant anxiety, along with the rapid 
and ongoing application of NPIs over the next 2 years, were 
associated with abrupt and prolonged changes in mental 
health visit rates.

Methods

Setting
The World Health Organization declared a global pandemic 
on Mar. 11, 2020, and Ontario declared a state of emergency 
on Mar. 17, 2020,23,24 and instituted a series of NPIs from that 
date onward. We used those dates to define 16 quarters from 
March 2016–May 2016 to December 2019–February 2020 as 
the prepandemic period, and the following 7 quarters — from 
March 2020–May 2020 to September 2021–November 2021 
— as the pandemic period.

Statistics Canada developed an index that assessed the extent 
of restrictions imposed by NPIs across 15 dimensions, includ-
ing school closures, day care closures, restrictions to internal 
and external gatherings, workplace closings and stay-at-home 
requirements, measured daily at the provincial level from 
March 2020 through 2021.2 The summary restriction index for 
Ontario during the pandemic period is provided in Appendix 1, 
Supplemental Figure 1 (available at www.cmajopen.ca/
content/11/6/E1093/suppl/DC1), which shows how the restric-
tion index waxed and waned in Ontario over the postpandemic 
period. The Statistics Canada report2 provides detailed time-
lines for each of the 15 NPIs included in the index.

A systematic review and other literature on mental health 
symptoms in birthing parents during the pandemic suggested 
that mental health challenges were related to whether the 
children were preschool aged or school aged.13,16,25 Given this, 
we defined 2 study cohorts: birthing parents with younger 
(preschool aged) children, aged 0–5 years; and birthing par-
ents with school-aged children (aged 6–12 yr).

The Ontario Health Insurance Program (OHIP) provides 
coverage for many health care and medically necessary ser-
vices, including mental health services provided by physicians 
to Ontario residents. Physicians were able to bill OHIP for 
either in-person or virtual visits in both the prepandemic and 
pandemic periods.

Study design and data sources
We used linked health administrative databases to conduct a 
population-based, repeated cross-sectional study for all birth-
ing parents with children (aged 0–12 yr), living in Ontario, 
Canada, and eligible for provincial health insurance between 
March 2016 and November 2021. Databases used in the study 
included the provincial health insurance database (OHIP), 
which contains billing records for all mental health services 
provided by family physicians and psychiatrists. The cohorts 
of birthing parents with children were identified using the 
Mother–Baby Database (MOMBABY). MOMBABY uses the 
Discharge Abstract Database to link each child born in a hos-
pital to the person who gave birth to that child. The 
MOMBABY database includes more than 98% of births in 
the province26,27 and has been used in previous studies of out-
comes in birth parents.21

The 2016 Ontario Marginalization Index (ON-Marg) pro-
vides a composite measure of income, education, single-parent 
families and housing quality, expressed as quintiles (1: least 
deprived; 5: most deprived) at the dissemination-area level.28,29 
Each dissemination area is a small, relatively stable geograph
ical unit consisting of 1 or more adjacent dissemination blocks, 
with a population size between 400 and 700 people.30 Each 
parent was linked to a deprivation quintile based on their dis-
semination area of residence. These data sets were linked using 
unique encoded identifiers and analyzed at ICES.

We used open cohorts and assessed at-risk time to allow 
individuals to contribute time at risk for outcomes. We 
excluded people with missing information on encrypted ID, 
birth date, sex, OHIP eligibility, nonresident, admission or 
discharge from long-term care facilities during the study, or 
who had died before the index date. For each birthing parent, 
we obtained age at the individual level and material depriva-
tion at the area level. Henceforth, birthing parents will be 
referred to as “parents.”

Study outcomes
The primary outcomes were outpatient visits for mental ill-
ness to a primary care provider (general practitioner or family 
physician [GP/FP]) or to a psychiatrist, derived from OHIP 
billing claims.31 Physicians can bill for both virtual and in-
person visits and we included both in the analysis. Virtual vis-
its accounted for about 10% of mental health visits before the 
pandemic, and this increased to about 70% after the onset of 
the pandemic (Appendix 1, Supplemental Table 1). We 
divided mental health visits into 4 categories, based on diag-
nostic codes: mood and anxiety disorders, alcohol and sub-
stance abuse disorders, other nonpsychotic mental health dis-
orders, and mental health–related social problems (Appendix 1, 
Supplemental Table 2: diagnostic codes).
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Statistical analysis
Using negative binomial regression with time and season as pre-
dictors, we modelled utilization trends in the prepandemic 
period (March 2016–February 2020) and visit rates per 1000. 
We used the number of eligible parents in each quarter as the 
denominator. We modelled residuals as an autoregressive AR1 
process to account for serial correlation among observations and 
to account for seasonality. We then used the fitted model to 
predict the expected rate of visits for each quarter from March 
2020 to the end of November 2021. We calculated actual 
observed rates of use during the pandemic compared with 
expected rates of use based on the model. We calculated inci-
dence rate ratios (IRRs) and their 95% confidence intervals 
(CIs). We stratified results from the primary analysis by phys
ician type, diagnosis type, age of parent and material deprivation 
of parent area of residence. Data preparations, analyses and vis
ualizations were performed using SAS 9.4 and Microsoft Excel.

Ethics approval
The study was approved by the Research Ethics Board at the 
University of Toronto (RIS Human Protocol No. 41386). 
This study followed the Reporting of Studies Conducted 
Using Observational Routinely Collected Health Data 
(RECORD) guidelines.32

Results

A total of 1 423 931 birthing parents with young children were 
included in the study, with 986 870 having younger children 
aged 0–5 years, 1 012 997 school-aged children 6–12 years, 
and 575 936 having both. As shown in Table 1, most parents 

of younger children (60.0%) were between age 27 and 36 years 
and few were older than 48 years. Many parents with school-
aged children were in the 37–47-year age group (53.8%) with 
very few younger than 18 years. The areas of residence for 
both cohorts were distributed across the deprivation quintiles.

Changes in overall outpatient mental health service 
utilization
For parents of younger children (aged 0–5 yr), observed rates 
for mental health visits exceeded expected rates from the 
onset of the pandemic (March 2020) (Figure 1). The first 
quarter was slightly higher relative to expected rates by IRR of 
1.04 (95% CI 1.01–1.07; 183.9 v. 176.5/1000). Subsequent 
quarters were also significantly higher and peaked in the 
December 2020–February 2021 period at IRR 1.24 (95% CI 
1.20–1.27; 199.6 v. 161.1/1000) and remained higher at the 
end of follow-up (September 2021–November 2021) at IRR 
1.12 (95% CI 1.08–1.16; 196.4 v. 175.2/1000).

For parents of school-aged children (aged 6–12 yr), 
observed rates were no different from those expected in the 
first quarter of the pandemic. However, observed rates for 
overall mental health service use were higher from the second 
quarter of the pandemic onward. The highest difference in 
observed versus expected rates for service utilization was in 
the quarter of December 2020–February 2021, with an IRR 
of 1.20 (95% CI 1.16–1.23; 226.0 v. 188.9/1000), and 
remained significantly higher at the end of follow-up (Sep-
tember 2021–November 2021 IRR 1.09 [95% CI 1.06–1.13]).

Changes in mental health service utilization by 
diagnosis
Visits for mood and anxiety accounted for about two-thirds of 
total visits, and visits for alcohol and substance abuse about 
one-quarter (Figure 2). In parents of younger children, there 
was significantly higher than expected service use for mood 
and anxiety disorders, starting from the first quarter of the 
pandemic (March 2020–May 2020) and peaking in the 
December 2020–February 2021 quarter (IRR 1.33, 95% CI 
1.28–1.38). This higher than expected rate in service use for 
mood and anxiety disorders continued for the duration of 
study follow-up. For other nonpsychotic mental disorders, 
visit rates were lower than expected in the first quarter of the 
pandemic but higher than expected thereafter, peaking in the 
March 2020–May 2020 quarter (IRR 1.35, 95% CI 1.26–
1.44). There were higher than expected rates of use for social 
problems in 3 quarters, but no significant increases for alcohol 
and substance use disorders.

In parents of school-aged children, rates were not signifi-
cantly higher than expected for mood and anxiety until the 
second quarter (June 2020–August 2020), peaked in Decem-
ber 2020–February 2021 (IRR 1.27, 95% CI 1.24–1.31) and 
remained higher than expected to the end of follow-up. Ser-
vice use for other nonpsychotic mental disorders were above 
expected rates for all quarters except for the first quarter of 
the pandemic, with the largest difference observed in Decem-
ber 2020–February 2021 quarter (IRR 1.21, 95% CI 1.16–
1.26). The difference in observed versus expected utilization 

Table 1: Sociodemographic characteristics of study population

Characteristics

No. (%) of birthing 
parents with 

younger children, 
aged 0–5 yr 
(Cohort 1)

No. (%) of birthing 
parents with 
school-aged 

children, aged 
6–12 yr (Cohort 2)

Sex

    Female 986 870 (100.0) 1 012 997 (100.0)

Age band of parents, yr

    < 18 4906 (0.5) 13 (0)

    18–26 164 717 (16.7) 36 243 (3.6)

    27–36 592 467 (60.0) 368 089 (36.3)

    37–47 221 619 (22.5) 544 602 (53.8)

    ≥ 48 3161 (0.3) 64 050 (6.3)

Material deprivation

    1 (least deprived) 231 596 (23.8) 248 140 (24.8)

    2 207 234 (21.3) 224 054 (22.4)

    3 181 014 (18.6) 186 712 (18.6)

    4 170 147 (17.5) 166 238 (16.6)

    5 (most deprived) 184 940 (18.9) 176 788 (17.6)
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Birthing parents with younger
children 0–5 yr (Cohort 1)

Birthing parents with school-aged
children 6–12 yr (Cohort 2) 
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eDate (quarters) 

Rate/1000
Absolute rate difference  

(95% CI) 
Incidence rate ratio

(95% CI)Observed Expected 

Birthing parents with younger children (0–5 yr) 

March–May 2020 183.9 176.5 7.34 (2.72 to 11.85) 1.04 (1.01 to 1.07)

June–August 2020 189.6 167.3 22.30 (17.75 to 26.73) 1.13 (1.10 to 1.16)

September–November 2020 200.7 175.9 24.78 (19.89 to 29.54) 1.14 (1.11 to 1.17)

December 2020–February 2021 199.6 161.1 38.55 (33.94 to 43.03) 1.24 (1.20 to 1.27)

March–May 2021 213.8 175.9 37.97 (31.96 to 43.78) 1.22 (1.18 to 1.26)

June–August 2021 188.3 166.7 21.68 (15.81 to 27.35) 1.13 (1.09 to 1.17)

September–November 2021 196.4 175.2 21.17 (14.88 to 27.24) 1.12 (1.08 to 1.16)

Birthing parents with school-aged children (6–12 yr)

March–May 2020 208.9 208.7 0.20 (–5.05 to 5.31) 1.00 (0.98 to 1.03)

June–August 2020 212.8 193.0 19.85 (14.84 to 24.74) 1.10 (1.07 to 1.13)

September–November 2020 230.2 206.9 23.27 (17.80 to 28.61) 1.11 (1.08 to 1.14)

December 2020–February 2021 226.0 188.9 37.13 (32.00 to 42.13) 1.20 (1.16 to 1.23)

March–May 2021 243.1 208.9 34.28 (27.47 to 40.88) 1.16 (1.13 to 1.20)

June–August 2021 213.2 193.2 20.01 (13.53 to 26.28) 1.10 (1.07 to 1.14)

September–November 2021 226.6 207.1 19.54 (12.48 to 26.36) 1.09 (1.06 to 1.13)

Expected

Lower 95% CI

Upper 95% CI

Observed prepandemic

Observed during pandemic

Solid vertical line: pandemic onset 

Figure 1: Total expected and observed outpatient mental health visits over time. Note: CI = confidence interval, IRR = incidence rate ratio.
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Clinical 
diagnosis Date (quarters)

Rate/1000
Observed Expected 

Absolute rate 
difference
(95% CI)

Lower than
expected

Higher than
expected

IRR
(95% CI)

Birthing parents with younger children (age 0–5 yr) 

Mood and anxiety 
disorders 

March–May 2020 130.6 120.2 10.37 (6.18 to 14.42) 1.09 (1.05 to 1.12)

June–August 2020 133.5 112.1 21.31 (17.23 to 25.24) 1.19 (1.15 to 1.23)

September–November 2020 143.6 120.8 22.71 (18.19 to 27.07) 1.19 (1.15 to 1.23)

December 2020–February 2021 144.8 109.1 35.69 (31.47 to 39.75) 1.33 (1.28 to 1.38)

March–May 2021 156.9 121.1 35.81 (30.27 to 41.11) 1.30 (1.24 to 1.36)

June–August 2021 134.8 113.0 21.83 (16.47 to 26.94) 1.19 (1.14 to 1.25)

September–November 2021 142.6 121.7 20.81 (14.91 to 26.45) 1.17 (1.12 to 1.23)

Other nonpsychotic 
and other disorders

March–May 2020 6.3 6.5 –0.23 (–0.58 to 0.10) 0.96 (0.92 to 1.02)

June–August 2020 6.8 6.0 0.83 (0.49 to 1.15) 1.14 (1.08 to 1.20)

September–November 2020 7.9 6.5 1.40 (1.02 to 1.76) 1.22 (1.15 to 1.29)

December 2020–February 2021 7.9 5.9 1.98 (1.62 to 2.32) 1.34 (1.26 to 1.42)

March–May 2021 8.9 6.6 2.28 (1.81 to 2.72) 1.35 (1.26 to 1.44)

June–August 2021 7.5 6.1 1.45 (1.00 to 1.87) 1.24 (1.15 to 1.33)

September–November 2021 8.0 6.5 1.47 (0.97 to 1.94) 1.23 (1.14 to 1.32)

Social problems March–May 2020 4.0 4.6 –0.59 (–0.79 to –0.40) 0.87 (0.84 to 0.91)

June–August 2020 4.5 4.3 0.22 (0.03 to 0.39) 1.05 (1.01 to 1.10)

September–November 2020 4.9 4.6 0.29 (0.09 to 0.48) 1.06 (1.02 to 1.11)

December 2020–February 2021 4.6 4.1 0.47 (0.30 to 0.64) 1.12 (1.07 to 1.16)

March–May 2021 4.5 4.4 0.12 (–0.11 to 0.34) 1.03 (0.98 to 1.08)

June–August 2021 4.1 4.2 –0.02 (–0.24 to 0.19) 0.99 (0.95 to 1.05)

September–November 2021 4.6 4.5 0.13 (–0.11 to 0.35) 1.03 (0.98 to 1.08)

Alcohol or substance 
abuse disorder

March–May 2020 43.2 45.5 –2.30 (–4.11 to –0.56) 0.95 (0.91 to 0.99)

June–August 2020 44.8 44.9 –0.04 (–1.93 to 1.77) 1.00 (0.96 to 1.04)

September–November 2020 44.3 44.2 0.06 (–1.88 to 1.91) 1.00 (0.96 to 1.05)

December 2020–February 2021 42.4 42.1 0.28 (–1.64 to 2.12) 1.01 (0.96 to 1.05)

March–May 2021 43.6 44.2 –0.60 (–2.93 to 1.62) 0.99 (0.94 to 1.04)

June–August 2021 41.9 43.6 –1.74 (–4.15 to 0.54) 0.96 (0.91 to 1.01)

September–November 2021 41.0 43.0 –1.93 (–4.39 to 0.39) 0.95 (0.90 to 1.01)

Birthing parents with school-aged children (age 6–12 yr)

Mood and anxiety 
disorders

March–May 2020 136.9 133.0 3.90 (0.62 to 7.10) 1.03 (1.00 to 1.05)

June–August 2020 138.1 119.7 18.34 (15.30 to 21.31) 1.15 (1.12 to 1.18)

September–November 2020 152.3 132.1 20.21 (16.80 to 23.54) 1.15 (1.12 to 1.18)

December 2020–February 2021 150.6 118.4 32.19 (29.05 to 35.25) 1.27 (1.24 to 1.31)

March–May 2021 164.1 132.9 31.18 (26.94 to 35.29) 1.23 (1.20 to 1.27)

June–August 2021 138.4 119.6 18.79 (14.87 to 22.58) 1.16 (1.12 to 1.20)

September–November 2021 150.4 131.9 18.45 (14.07 to 22.70) 1.14 (1.10 to 1.18)

Other nonpsychotic 
and other disorders

March–May 2020 6.9 7.6 –0.72 (–1.07 to –0.39) 0.91 (0.87 to 0.95)

June–August 2020 7.3 6.7 0.58 (0.27 to 0.87) 1.09 (1.04 to 1.13)

September–November 2020 8.4 7.5 0.90 (0.56 to 1.23) 1.12 (1.07 to 1.17)

December 2020–February 2021 8.2 6.8 1.42 (1.11 to 1.71) 1.21 (1.16 to 1.26)

March–May 2021 9.1 7.6 1.48 (1.04 to 1.88) 1.19 (1.13 to 1.26)

June–August 2021 7.8 6.8 1.08 (0.70 to 1.44) 1.16 (1.10 to 1.23)

September–November 2021 9.2 7.5 1.66 (1.23 to 2.06) 1.22 (1.16 to 1.29)

Social problems March–May 2020 4.7 5.4 –0.73 (–1.01 to –0.47) 0.86 (0.82 to 0.91)

June–August 2020 5.1 4.7 0.37 (0.12 to 0.62) 1.08 (1.02 to 1.14)

September–November 2020 5.6 5.2 0.35 (0.07 to 0.62) 1.07 (1.01 to 1.12)

December 2020–February 2021 5.2 4.6 0.55 (0.28 to 0.81) 1.12 (1.06 to 1.18)

March–May 2021 5.4 5.1 0.24 (–0.10 to 0.56) 1.05 (0.98 to 1.12)

June–August 2021 4.6 4.5 0.11 (–0.20 to 0.40) 1.02 (0.96 to 1.09)

September–November 2021 5.1 5.0 0.13 (–0.22 to 0.46) 1.03 (0.96 to 1.10)

March–May 2020 60.5 62.5 –2.07 (–4.39 to 0.16) 0.97 (0.93 to 1.00)

0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50

IRR (95% CI)

Alcohol or substance
abuse disorder 

June–August 2020 62.4 61.9 0.55 (–1.84 to 2.86) 1.01 (0.97 to 1.05)

September–November 2020 63.9 61.9 1.95 (–0.52 to 4.33) 1.03 (0.99 to 1.07)

December 2020–February 2021 62.1 59.1 2.94 (0.50 to 5.28) 1.05 (1.01 to 1.09)

March–May 2021 64.6 63.1 1.48 (–1.59 to 4.41) 1.02 (0.98 to 1.07)

June–August 2021 62.3 62.4 –0.12 (–3.27 to 2.88) 1.00 (0.95 to 1.05)

September–November 2021 61.6 62.5 –0.94 (–4.18 to 2.14) 0.98 (0.94 to 1.04)

Figure 2: Expected and observed mental health visits by diagnosis over time. Note: CI = confidence interval, IRR = incidence rate ratio.
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for social problems was higher in the same 3 quarters than 
that for parents of younger children, and again, similarly to 
that cohort, there were no significant increases for alcohol and 
substance use disorders.

Changes in mental health service utilization by 
physician type
Overall, about 80% of total visits were to GP/FPs (Figure 3). 
In parents with younger children, there were higher than 
expected rates of visits to both GP/FPs and psychiatrists 
throughout the pandemic, with the IRR higher for psychia-
trists in each quarter. In parents with school-aged children, 
rates did not increase significantly until after the first quarter, 
and the differences in IRR between GP/FPs and psychiatrists 
were less pronounced.

Changes in mental health service utilization by age 
of parent
Overall, there were similar patterns of increased use beyond 
expected across all age groups in both cohorts (Appendix 1, 
Supplemental Figure 2). The largest increase in parents of 
younger children was for parents aged 27–36 years in Decem-
ber 2020–February 2021 (IRR 1.29, 95% CI 1.26–1.32), and 
for parents of school-aged children for those aged 27–36 years  
in December 2020–February 2021 (IRR 1.23, 95% CI 
1.20–1.26).

Changes in mental health service utilization by 
deprivation quintile
There was an increasing gradient in utilization rates across 
deprivation quintiles, with those living in the most deprived 
areas having the highest rates and those living in the least 
deprived having the lowest rates (Appendix 1, Supplemental 
Figure 3). After the pandemic period, there were significant 
increases in use across all quintiles in both cohorts. The high-
est absolute increase was in those living in the most deprived 
neighbourhoods and the highest relative increases in those liv-
ing in the least deprived neighbourhoods.

Interpretation

Shortly after the onset of the COVID-19 pandemic, there was 
an increase in use of mental health services by parents of 
younger children in Ontario compared with previous rates of 
use, and this increase persisted through the next 21 months. 
This rapid and prolonged increase was observed in parents of 
both younger children and school-aged children. The relative 
increase was similar for visits to both primary care physicians 
and psychiatrists. The increase was driven primarily by visits 
for anxiety and depression. The increase occurred in parents 
of different ages and across deprivation quintiles of their area 
of residence.

The rapid increase in use of mental health services by par-
ents coincided with the onset of the pandemic and the impos
ition of NPIs that continued throughout the pandemic.2 This 
suggests an association between the COVID-19 pandemic 
and efforts to control it through NPIs and the rates at which 

parents sought care for mental health needs, particularly for 
anxiety and depression. This observed association is consistent 
with previous research on the role of women in parenting and 
related risks of anxiety and depression10–13 and with inter
national studies conducted early in the COVID-19 pandemic 
on mental health in mothers of young children.12,14–19

There are a range of mechanisms through which the pan-
demic and associated NPIs could have impacts on mental 
health, including elevated stress and depression owing to con-
cerns with potential illness from COVID-19, disruption in 
social supports, disruptions to work and finances, increased 
relational stress, worries about looking after children and their 
educational development, and a constant balancing of com-
peting domestic and work demands.17,33

Limitations
This study used a quasi-experimental design to examine the 
association between the onset of the pandemic and NPI 
strategies used in Ontario and mental health visits by parents 
of children. This type of research cannot provide evidence of 
causality. Furthermore, given the wide range and variation 
in application of specific NPIs over time in Ontario,2 this 
study cannot provide evidence on the impact of specific 
NPIs. However, the short time between the imposition of 
NPIs and changes in mental health care utilization in these 
cohorts, and the sustained increase in use over 21 months, 
does suggest a fundamental change in mental health care 
utilization associated with the onset and aligned over time 
with the imposition of NPIs.

The fact that virtual care was a major component of this 
increased utilization of services does raise possible concerns 
that the increase in use of services was driven by this shift in 
modality of care. Research in Ontario showed a rapid increase 
in virtual outpatient care services at the outset of the pan-
demic for all conditions, including mental health services; 
however, for both overall and mental health services, the total 
number of visits (virtual and in person) decreased at the outset 
of the pandemic and was not back to prepandemic levels after 
9 months.22 In our 2 cohorts, there was a shift to virtual care, 
as seen more generally, but it is important to note that virtual 
care delivery accounted for about 10% of care provided to our 
2 cohorts in the prepandemic period (Appendix 1, Supple-
mental Table 1) and that the total number of visits (virtual 
and in person) increased beyond prepandemic rates quickly 
and remained elevated, unlike the overall trends.22 Further-
more, our results are consistent with a previous Ontario 
study21 that showed immediate, rapid and prolonged increases 
in immediate postpartum mental health service use. None
theless, some of the increase in rates might be the result of 
increased availability of virtual care and reduced barriers to 
previously unmet needs.

Our study linked parents to children at birth. We are not 
able to provide assurance that the birthing parent was still liv-
ing with or parenting the child during the follow-up. We 
assume that most birthing parents remain connected in some 
way to that child. While it would have been ideal, we were 
unable to include nonbirthing parents in the study.
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Visits Date (quarters)
Rate/1000

Observed  Expected

Absolute rate 
difference
(95% CI)

IRR
(95% CI)

Birthing parents with younger children (age 0–5 yr)

Mental 
health–related 
outpatient 
visits to a 
GP

March–May 2020 143.6 139.5 4.15 (–0.44 to 8.58) 1.03 (1.00 to 1.06)

June–August 2020 147.7 132.9 14.83 (10.25 to 19.27) 1.11 (1.07 to 1.15)

September–
November 2020 157.2 139.4 17.78 (12.79 to 22.60) 1.13 (1.09 to 1.17)

December 2020–
February 2021 157.4 128.1 29.28 (24.52 to 33.87) 1.23 (1.18 to 1.27)

March–May 2021 167.1 139.4 27.76 (21.71 to 33.55) 1.20 (1.15 to 1.25)

June–August 2021 148.3 132.8 15.54 (9.55 to 21.28) 1.12 (1.07 to 1.17)

September–
November 2021

March–May 2020

June–August 2020

September–
November 2020

December 2020–
February 2021

March–May 2021

June–August 2021

September–
November 2021

March–May 2020

June–August 2020

September–
November 2020

December 2020–
February 2021

March–May 2021

June–August 2021

September–
November 2021

March–May 2020

June–August 2020

September–
November 2020

December 2020–
February 2021

March–May 2021

June–August 2021

September–
November 2021

155.4 139.3 16.06 (9.58 to 22.25) 1.12 (1.07 to 1.17)

Mental 
health–related 
outpatient 
visits to a 
psychiatrist

35.5 31.5 3.96 (2.84 to 5.03) 1.13 (1.09 to 1.17)

36.4 29.0 7.35 (6.29 to 8.38) 1.25 (1.21 to 1.30)

37.6 30.8 6.78 (5.63 to 7.88) 1.22 (1.18 to 1.27)

36.6 28.0 8.57 (7.49 to 9.60) 1.31 (1.26 to 1.36)

40.7 31.0 9.73 (8.31 to 11.09) 1.31 (1.26 to 1.37)

35.0 28.5 6.48 (5.13 to 7.77) 1.23 (1.17 to 1.29)

36.0 30.2 5.79 (4.34 to 7.18) 1.19 (1.14 to 1.25)

Birthing parents with school-aged children (age 6–12 yr)

Mental 
health–related
outpatient 
visits to a 
GP

165.8 167.7 –1.94 (–7.90 to 3.82) 0.99 (0.95 to 1.02)

169.3 156.7 12.55 (6.67 to 18.22) 1.08 (1.04 to 1.12)

183.9 167.3 16.59 (10.06 to 22.88) 1.10 (1.06 to 1.14)

182.0 153.7 28.33 (22.09 to 34.33) 1.18 (1.14 to 1.23)

195.4 169.2 26.16 (18.20 to 33.77) 1.15 (1.10 to 1.21)

171.5 158.1 13.34 (5.56 to 20.75) 1.08 (1.03 to 1.14)

182.6 168.8 13.87 (5.29 to 22.04) 1.08 (1.03 to 1.14)

Mental 
health–related 
outpatient 
visits to a 
psychiatrist

38.2 37.5 0.79 (–2.40 to 3.72) 1.02 (0.94 to 1.11)

38.3 33.3 5.07 (2.02 to 7.87) 1.15 (1.06 to 1.26)

40.4 36.4 4.01 (0.58 to 7.14) 1.11 (1.01 to 1.21)

38.6 32.9 5.68 (2.25 to 8.79) 1.17 (1.06 to 1.30)

41.9 37.1 4.83 (0.77 to 8.48) 1.13 (1.02 to 1.25)

36.9 32.9 3.93 (0.10 to 7.36) 1.12 (1.00 to 1.25)

38.9 36.0 2.92 (–1.41 to 6.78) 1.08 (0.96 to 1.21)

0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50

IRR (95% CI)

Lower than
expected

Higher than
expected

Figure 3: Expected and observed mental health visits by physician type over time. Note: CI = confidence interval, GP = general practitioner, 
IRR = incidence rate ratio.
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We used visits to physicians for mental health as the pri-
mary outcome. Mental health services provided by other pro-
fessions or by physicians billing outside of OHIP are not 
included in this analysis. The OHIP physician billing data 
have been shown to be accurate in terms of billing claims for 
OHIP codes used in this study linked to the delivery of a 
mental health services for those diagnoses.31 However, these 
claims may not be sensitive in terms of capturing all poten-
tially relevant mental health services provided by a physician 
to a member of one of our cohorts.31 This, combined with the 
lack of data on services from other providers or services pro-
vided by physicians outside of OHIP, means that this study 
does not provide evidence on all mental health service utiliza-
tion by our cohorts in either the prepandemic or pandemic 
periods. The results are specific to OHIP billings for services 
in Ontario and may not be generalizable to other jurisdictions 
where containment policies, mental health service utilization 
data and population characteristics are different.

Conclusion
Over a 21-month pandemic period, we observed a rapid and 
sustained increase in physician visits for mental health diag-
noses beyond what was expected for birthing parents of both 
younger and school-aged children. These increases were 
largely driven by services for mood, anxiety and depressive 
disorders. The increase occurred across provider types, age of 
parents and their deprivation quintile. The results of this 
large population-based study raise concerns about mental 
health impacts of the pandemic and the effort to contain it; if 
not adequately addressed, these could have long-term effects 
on parents and intergenerational impacts on their children.

References
  1.	 Edouard M, Hannah R, Rodés-Guirao L, et al. COVID-19: Stringency 

Index. Our World in Data; 2020. Available: https://ourworldindata.org/
covid-stringency-index (accessed 2022 Oct. 5).  

  2. 	 Dekker J, Macdonald R. COVID-19 restrictions index update. Ottawa: Statistics 
Canada; modified 2022 Aug. 24. Available: https://www150.statcan.gc.ca/n1/
pub/36-28-0001/2022008/article/00002-eng.htm (accessed 2023 Oct. 23). 

  3.	 Living systematic review of mental health in COVID-19. Montréal: The 
DEPRESSD Project. Available: https://www.depressd.ca/covid-19-mental-health 
(accessed 2022 Oct. 6).

  4.	 Mental health and COVID-19. Geneva: World Health Organization. Avail-
able: https://www.who.int/teams/mental-health-and-substance-use/mental​
-health-and-covid-19 (accessed 2022 Oct. 27).

  5.	 COVID-19 Mental Disorders Collaborators. Global prevalence and burden 
of depressive and anxiety disorders in 204 countries and territories in 2020 
due to the COVID-19 pandemic. Lancet 2021;398:1700-12.

  6.	 Anderson G, Frank JW, Naylor CD, et al. Using socioeconomics to counter 
health disparities arising from the COVID-19 pandemic. BMJ 
2020;369:m2149.

  7.	 Jones E. COVID-19 and the Blitz compared: mental health outcomes in the 
UK. Lancet Psychiatry 2021;8:708-16.

  8.	 Mental health impacts of COVID-19 across the WHO European Region and 
associated opportunities for action: briefing. Copenhagen (Denmark): World 
Health Organization Regional Office for Europe; 2022.

  9.	 Sun Y, Wu Y, Fan S, et al. Comparison of mental health symptoms before 
and during the COVID-19 pandemic: evidence from a systematic review and 
meta-analysis of 134 cohorts. BMJ 2023;380:e074224.

10.	 Herten-Crabb A, Wenham C. “I was facilitating everybody else’s life. And 
mine had just ground to a Halt”: the COVID-19 pandemic and its impact on 
women in the United Kingdom. Soc Polit 2022;29:1213-35.

11.	 Radomski A, Cloutier P, Polihronis C, et al. Parenting during the COVID-
19 pandemic: the sociodemographic and mental health factors associated with 
maternal caregiver strain. Fam Syst Health 2022;40:79-86.

12.	 Musick K, Meier A, Flood S. How parents fare: mothers’ and fathers’ subject
ive well-being in time with children. Am Sociol Rev 2016;81:1069-95.

13.	 Zamarro G, Prados MJ. Gender differences in couples’ division of childcare, 
work and mental health during COVID-19. Rev Econ Househ 2021;19:11-40.

14.	 Babore A, Trumello C, Lombardi L, et al. Mothers’ and children’s mental health 
during the COVID-19 pandemic lockdown: the mediating role of parenting 
stress. Child Psychiatry Hum Dev 2023;54:134-46.

15.	 Malkawi SH, Almhdawi K, Jaber AF, et al. COVID-19 quarantine-related 
mental health symptoms and their correlates among mothers: a cross sec-
tional study. Matern Child Health J 2021;25:695-705.

16.	 Racine N, Eirich R, Cooke J, et al. When the Bough Breaks: a systematic 
review and meta-analysis of mental health symptoms in mothers of young 
children during the COVID-19 pandemic. Infant Ment Health J 2022;43:​
36-54.

17.	 Thomson KC, Jenkins E, Gill R, et al. Impacts of the COVID-19 pandemic on 
family mental health in Canada: findings from a multi-round cross-sectional 
study. Int J Environ Res Public Health 2021;18:12080.

18.	 Westrupp EM, Bennett C, Berkowitz T, et al. Child, parent, and family men-
tal health and functioning in Australia during COVID-19: comparison to 
pre-pandemic data. Eur Child Adolesc Psychiatry 2023;32:317-30.

19.	 Yamamura E, Tsustsui Y. School closures and mental health during the 
COVID-19 pandemic in Japan. J Popul Econ 2021;34:1261-98.

20.	 Fuller S, Qian Y. COVID-19 and the gender gap in employment among par-
ents of young children in Canada. Gend Soc 2021;35:206-17.

21.	 Vigod SN, Brown HK, Huang A, et al. Postpartum mental illness during the 
COVID-19 pandemic: a population-based, repeated cross-sectional study. 
CMAJ 2021;193:E835-43.

22.	 Stamenova V, Chu C, Pang A, et al. Virtual care use during the COVID-19 
pandemic and its impact on healthcare utilization in patients with chronic 
disease: a population-based repeated cross-sectional study. PLoS One 
2022;17:e0267218.

23.	 Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed 
2020;91:157-60.

24.	 Canadian COVID-19 intervention timeline. Ottawa: Canadian Institute 
for Health Information; 2022. Available: https://www.cihi.ca/en/covid-19​
-intervention-timeline-in-canada (accessed 2022 Oct. 11).

25.	 COVID-19 Parental Resources Kit: Centers for Disease Control and Prevention; 
2021. Available: https://www.cdc.gov/mentalhealth/stress-coping/parental​
-resources/index.html (accessed 2022 Nov. 7). 

26.	 MOMBABY. ICES. Available: https://datadictionary.ices.on.ca/Applications/
DataDictionary/Library.aspx?Library=MOMBABY (accessed 2022 Oct. 27).

27.	 Fitzpatrick T, Wilton AS, Guttmann A. Development and validation of a 
simple algorithm to estimate common gestational age categories using stan-
dard administrative birth record data in Ontario, Canada. J Obstet Gynaecol 
2021;41:207-11.

28.	 Matheson FI, Moloney G, van Ingen T; Ontario Agency for Health Protection 
and Promotion (Public Health Ontario). 2016 Ontario marginalization index: 
user guide. 1st revision. Toronto: St. Michael’s Hospital (Unity Health 
Toronto); 2022.

29.	 Moin JS, Moineddin R, Upshur REG. Measuring the association between 
marginalization and multimorbidity in Ontario, Canada: a cross-sectional 
study. J Comorb 2018;8:X18814939. doi: 10.1177/2235042X18814939.

30.	 Dissemination area: detailed definition. Ottawa: Statistics Canada; modified 
2018 Sept. 17. Available: https://www150.statcan.gc.ca/n1/pub/92​-195​
-x/2011001/geo/da-ad/def-eng.htm (accessed 2022 Oct. 11).

31.	 Steele LS, Glazier RH, Lin E, et al. Using administrative data to measure 
ambulatory mental health service provision in primary care. Med Care 
2004;42:960-5.

32.	 Benchimol EI, Smeeth L, Guttmann A, et al.; RECORD Working Committee. 
The REporting of studies Conducted using Observational Routinely-collected 
health Data (RECORD) statement. PLoS Med 2015;12:e1001885.

33.	 van den Heuvel MI, Vacaru SV, Boekhorst MGBM, et al. Parents of young 
infants report poor mental health and more insensitive parenting during the 
first COVID-19 lockdown. BMC Pregnancy Childbirth 2022;22:302.

Competing interests: Simone Vigod reports receiving royalties from 
UpToDate Inc. for authorship of materials related to depression and 
pregnancy. No other competing interests were declared. 

Affiliations: Institute of Health Policy Management and Evaluation 
(Moin, Wodchis, Anderson), Dalla Lana School of Public Health, Uni-
versity of Toronto; Women’s College Hospital (Vigod); ICES Central 
(Plumptre, Troke), Toronto, Ont.; The London School of Economics 
and Political Science (Papanicolas), Health Policy London, London, UK; 
Brown School of Public Health (Papanicolas), Providence, RI; Institute 
for Better Health (Wodchis), Trillium Health Partners, Mississauga, Ont. 



Research

	 CMAJ OPEN, 11(6)	 E1101    

Contributors: Simone Vigod and Geoff Anderson contributed to the 
conception and design of the work. Join Moin, Lesley Plumptre, Natalie 
Troke, Irene Papanicolas, Walter Wodchis and Geoff Anderson contrib-
uted to the acquisition, analysis and interpretation of data. All of the 
authors drafted the manuscript, revised it critically for important intellec-
tual content, gave final approval of the version to be published and agreed 
to be accountable for all aspects of the work. 

Funding: Sponsor — 303157 Canadian Institutes of Health Research 
grants, reference WI2-179943. Postdoctoral Fellowship funding provided 
by the University of Toronto Institute for Pandemics.

Content licence: This is an Open Access article distributed in accordance 
with the terms of the Creative Commons Attribution (CC BY-NC-ND 4.0) 
licence, which permits use, distribution and reproduction in any medium, 
provided that the original publication is properly cited, the use is non
commercial (i.e., research or educational use), and no modifications or adap-
tations are made. See: https://creativecommons.org/licenses/by-nc-nd/4.0/

Data sharing: This study contracted ICES Data & Analytic Services 
(DAS) and used de-identified data from the ICES Data Repository, which 
is managed by ICES with support from its funders and partners: Canada’s 
Strategy for Patient-Oriented Research (SPOR), the Ontario SPOR Sup-
port Unit, the Canadian Institutes of Health Research and the Govern-
ment of Ontario. The data set from this study is held securely in coded 
form at ICES. While legal data sharing agreements between ICES and 
data providers (e.g., health care organizations and government) prohibit 

ICES from making the data set publicly available, access may be granted 
to those who meet pre-specified criteria for confidential access, available 
at www.ices.on.ca/DAS (email: das@ices.on.ca). The full data set creation 
plan and underlying analytic code are available from the authors upon 
request, understanding that the computer programs may rely upon cod-
ing templates or macros that are unique to ICES and are therefore either 
inaccessible or may require modification.

Acknowledgements: The authors sincerely thank Minnie Ho and 
Alexandru Titeu for their support, helping to make this and other stud-
ies possible. Postdoctoral Fellowship support provided by the Univer-
sity of Toronto Institute for Pandemics, an academic centre dedicated 
to public health research and education on pandemic readiness, resili
ence and recovery, at the Dalla Lana School of Public Health.

Disclaimer: The opinions, results and conclusions reported are those of 
the authors. No endorsement by ICES or any of its funders or partners is 
intended or should be inferred. Parts of this material are based on data 
and/or information compiled and provided by the Canadian Institute for 
Health Information and the Ontario Ministry of Health. The analyses, 
conclusions, opinions and statements expressed herein are solely those of 
the authors and do not reflect those of the funding or data sources; no 
endorsement is intended or should be inferred.  

Supplemental information: For reviewer comments and the original 
submission of this manuscript, please see www.cmajopen.ca/content/11/6/
E1093/suppl/DC1. 


