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An intersectional approach 
to identifying factors associated 
with anxiety and depression 
following the COVID‑19 pandemic
Hoda Seens1,2*, Ze Lu3,4, James Fraser5,6, Joy C. MacDermid1,3,4,5, David M. Walton1,5 & 
Ruby Grewal4,7

The COVID‑19 pandemic is impacting mental health, with some populations bearing a greater 
burden. In this cross‑sectional online study, we examined the personal and intersectional factors 
associated with increased symptoms of anxiety and depression following the COVID‑19 pandemic. We 
assessed pre‑ and post‑pandemic levels of anxiety and depressive symptoms using the Generalized 
Anxiety Disorder‑2 (GAD‑2) and Patient Health Questionnaire‑9 (PHQ‑9) scales, respectively. The 
study included 1847 participants, with an age range of 18 to 79 years and representing 43 countries. 
Variables with significance (p < 0.05) in predicting post‑pandemic GAD‑2 and PHQ‑9 scores were pre‑
pandemic scores on the same scales, an interaction between increasing age and non‑man gender, and 
an interaction between non‑man gender and having children. Health practitioners, psychiatrists, and 
policy makers need to be aware and respond to the mental health burden of the pandemic on women 
and other gendered individuals, especially those who care for children.

Cases of the novel coronavirus (2019-nCoV) were first reported on December 29, 2019 as a “pneumonia of 
unknown etiology”1. The World Health Organization called this new coronavirus “COVID-19” and deemed it 
a pandemic on March 11,  20202. Early in the pandemic, researchers demonstrated the negative mental health 
consequences and psychological distress it was having on  populations3–6.

Similar to its varied physical effects on individuals and  communities7, the virus and pandemic affect the 
mental health of individuals and groups in differing ways. For example, women and females have experienced 
greater levels of anxiety and depression than men and  males8–11. Another widely examined relationship is age 
and mental health during the pandemic. One study, conducted in China, found that younger adults (ages 18 
to 30 years) experienced greater levels of psychological  distress10. An Italian study found greater stress levels 
among young people working outside of the  home9. A Canadian analysis determined an increased likelihood 
of anxiety and depression among the younger segments of the  population11. Another Canadian study found 
increased levels of anxiety and poor self-perceived mental health among those who were 15 to 24 years of age, 
with decreasing levels of anxiety as age increased, until the age of 65 years at which point anxiety and poor self-
perception of mental health increased  again12. A study of an American population found decreasing levels of 
anxiety and depression among older  adults13.

The impact of the pandemic has been examined in relationship to other individual variables, such as educa-
tion levels, previous morbidities, and healthcare occupation. Those with higher levels of education, such as post-
secondary education or above, have experienced greater psychological distress during the  pandemic10,14. Those 
with pre-existing medical conditions have reported greater levels of anxiety and depression during the COVID-19 
 pandemic9. There have also been greater levels of distress reported among healthcare  workers14, and increased 
levels of anxiety reported among  physicians15. One study found increased levels of anxiety among family members 
of healthcare workers, especially those healthcare workers in direct contact with COVID-19  patients16.
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Work and family life during the pandemic
In addition to the demographic variables associated with psychological distress during the COVID-19 pan-
demic, personal and life circumstances can impact the levels of distress that individuals are experiencing. With 
changes in patterns of work, wherein some previously-employed workers have lost their jobs, others began 
working from home, and some undertook greater risk to their personal health, an individual’s work and work 
location can have an impact on psychological distress, including levels of anxiety and  depression17–19. Likewise, 
numerous jurisdictions worldwide closed in-person schools for children in efforts to mitigate the spread of the 
virus. School closures left many parents caring for their children at home, home-schooling, and/or working 
from home while also caring for school-aged children. This led to increased reported levels of caregiver distress 
and parental  burnout5,20.

Intersectionality in mental health
The term “intersectionality” was first coined by Kimberlé Crenshaw in 1989 to refer to the interplay between a 
person’s various identities, which are influenced to different extents by dominance and  oppression21. Intersection-
ality moves beyond individual factors (such as gender, age, and race) to examine the interaction between these 
factors, and assess how the health of populations are  shaped22. Despite the complexities of the determinants of 
an individual’s mental health, research about intersectionality in mental health is limited and methodologically 
 unstandardized23. In our study, we endeavored to examine mental health holistically by taking into account the 
interplay between various identifies.

Study objectives
Our first objective was to understand the personal factors that are correlated with post-COVID-19 levels of anxi-
ety and depressive symptoms. Our second objective was to investigate how the post-pandemic levels of anxiety 
and depression have been affected by intersectional factors, namely the interactions between age and gender, age 
and marital status, gender and having a child(ren), gender and working from home, and working from home 
and having a child(ren). We used March 11, 2020 as the beginning of the COVID-19 pandemic and refer to any 
date after March 11, 2020 as “post-pandemic.”

Methods
Study design. For transparency, we have adhered to recommendations set forth in The Checklist for Report-
ing Results of Internet E-Surveys (CHERRIES)24. Additionally, we aimed to follow The Sex and Gender Equity 
in Research (SAGER)  guidelines25 to ensure that we included specific questions on sex and gender in our study 
design. We also remained cognizant of the importance of sex and gender factors throughout our analyses and 
the reporting of findings.

We developed the survey consisting of questions in the following categories: demographics, mental health, 
and homelife questions. We combined standard and previously validated scales with survey-specific questions. 
The survey was designed and administered in English on the Qualtrics platform version June-July–August, 2020 
(Qualtrics, Provo, UT). After transferring the survey into the web platform, we ensured survey functionality 
through pre-testing by graduate students with clinical and methodologic expertise.

Western University’s Health Sciences Research Ethics Board approved this study (project identification num-
ber: 115790) on June 25, 2020. All respondents were asked to read through a letter of information describing 
the study and providing informed consent. Consent was the first question on the survey and its completion was 
required prior to the display of the survey questions. At the end of the survey, respondents were able to enter a 
draw to win one of three Amazon gift cards (35 USD each).

The survey questions were administered to all respondents in the same order. Some survey questions had 
adaptive parts and were conditionally displayed depending on a response to a previous item. Other than the 
question seeking informed consent, participants could leave blanks or skip items if they did not desire to give 
an answer. If they wished, respondents were also able to change answers to previous questions. Participants had 
up to two weeks to return and complete their responses. Qualtrics uses internet protocol addresses to prevent 
duplicate entries from respondents.

Participants and data collection. Inclusion criteria for participants were being 18 years of age or older 
and able to read and respond in English. As described above, participants had to provide informed consent to 
the letter of information to be included in the study. As with other online surveys completed from home, par-
ticipants had to use a device with internet access. Respondent anonymity was maintained throughout the study.

We used various online channels to recruit participants. We used community websites (Kijiji and Craigslist), 
social media sites (Facebook, Instagram, and Twitter), and Whatsapp groups and email listservs. We began 
data collection on June 26, 2020 and closed the survey on August 31, 2020. Therefore, data was collected for 
approximately ten weeks.

Measures of independent variables. Demographics. The survey began with a set of demographic 
questions. First, we asked respondents to state where they lived by picking their country and state/province from 
a drop-down menu and writing in the name of their city of residence. Next, we asked about respondents’ current 
employment status, marital status, and the number of individuals living in their homes (including the number 
of dependent children). Age, biological sex, gender identity, and ethnic origin(s) were then collected by selection 
from pre-defined fields, with an “other” option for sex, gender, and ethnicity.



3

Vol.:(0123456789)

Scientific Reports |        (2022) 12:11393  | https://doi.org/10.1038/s41598-022-15695-5

www.nature.com/scientificreports/

Marital, child, and work status. In terms of their marital status, the survey asked respondents to choose between 
single, common-law, married, divorced, widowed, and other in response to the question: “What is your marital 
status?” For having children, participants were asked “how many children (who are dependent on you) currently 
live in your home?” Respondents were presented with a drop-down menu ranging from 0 children to more than 
10, in increments of 1 child.

For work status, we asked, “Which statement best describes your current employment status?” Participants 
could choose between paid employee, self-employed, laid off, stay-at-home parent/caretaker, student, retired, 
unable to work due to a disability, and other. If respondents answered that they were a paid employee or self-
employed, they would be presented with a follow-up question asking them to write their job title. If respondents 
chose that they were laid off, they would be asked to write in what their job used to be. If respondents answered 
that they were students, they were asked to write what they study. Then respondents were asked about changes 
to their job status as a result of the pandemic.

Finally, respondents were asked if “As a result of the pandemic, do you have to work from home?” The options 
were “with a similar workload” (1), “with a greater workload” (2), “with a lighter workload” (3), “I still go into 
my work place” (4), “I lost my job” (5), and “I have always worked from home” (6). In our analysis of workplace 
location, we categorized working from home as a response to items 1, 2, 3, or 6; working outside of the home is 
a response to item 4; and, job loss is a response to item 5.

Measures of dependent variables. Anxiety symptoms. Respondents were asked to complete two copies 
of the Generalized Anxiety Disorder-2 (GAD-2) scale corresponding to their pre- and post-pandemic states. We 
asked respondents to fill the first copy to represent an average two-week period before the start of the pandemic 
(March 11, 2020) and the second copy to represent an average two-week period after the start of the COVID-19 
pandemic. That is, respondents were asked to recall their average state for both the pre- and post-COVID-19 
timepoints.

GAD-2 is a patient-reported tool for screening generalized anxiety disorder (GAD)26 with two items where 
respondents answer “not at all,” “several days,” “more than half the days,” and “nearly every day” to each item. 
The items are then rated on a four-point Likert scale (0 to 3), which is added together to arrive at a total score 
(ranges between 0 and 6)27. A total score of 3 or greater indicates a clinically relevant anxiety disorder and has 
a sensitivity and specificity of 86% and 83%,  respectively26. Tests of reliability for GAD-2 demonstrated internal 
consistency of 0.81 (Cronbach’s alpha) and test–retest reliability 0.8128.

Depressive symptoms. We asked respondents to also complete two copies of the Patient Health Questionnaire-9 
(PHQ-9) representing their pre- and post-pandemic states. Similar to GAD-2, participants were asked to fill the 
first copy to represent an average two-week period before the start of the pandemic (March 11, 2020) and the 
second copy to represent an average two-week period after the start of the COVID-19 pandemic.

The PHQ-9 is a screening tool for major depressive disorder (MDD), and may also be used to diagnose MDD 
or measure its  severity28. Similar to GAD-2, respondents answer all questions choosing “not at all,” “several days,” 
“more than half the days,” and “nearly every day.” On a four-point Likert scale (0 to 3), the responses on the ques-
tionnaire are summed (ranges between 0 and 27)28. Total PHQ-9 scores can be used to denote MDD severity with 
5, 10, 15, and 20 indicating mild, moderate, moderately severe, and severe depression, respectively. For scores 
between 5 and 9, it is recommended that individuals are monitored for changing levels of depressive  symptoms29. 
When the PHQ-9 score is 10 or greater, the scale’s sensitivity and specificity are both 88%29. Tests of reliability for 
PHQ-9 demonstrated internal consistency of 0.89 (Cronbach’s alpha) and test–retest reliability 0.8430.

Statistical analysis. We performed hierarchical (stepwise) multiple linear regression to determine the 
optimal regression model for both GAD-2 and PHQ-9 post-pandemic states. We did this in three steps by insert-
ing the following into the two models: (1) personal demographic factors, (2) personal demographic factors and 
working location, and (3) personal demographic factors, working location, and conjunct variables.

Personal demographic variables that we considered in the model were: country of residence, gender (man, 
woman, non-binary, agender, or other), marital status (single, common-law, married, divorced, widowed, or 
other), having a child(ren) (yes or no), age, and pre-pandemic mental health scores (either GAD-2 or PHQ-
9). Working location factors that we considered were: work from home, still go to work, or lost one’s job. The 
variables of country, gender, marital status, having a child(ren), and working location were treated as dummy 
variables. That is, they were categorical variables with no meaningful order. Age (years) and pre-pandemic 
mental health scores (GAD-2 and PHQ-9) were continuous variables in the models. As part of step 3, we cre-
ated conjunct variables to further explore the interactions between personal indicators. We created the following 
conjunct variables: age × gender, age × marital status, gender × child (yes/no), gender × working location, and 
working location × child.

To investigate all the potential independent variables, the significant level for entrance into the stepwise model 
was set at p < 0.05; while for removal, it was set as p > 0.10. Regression diagnostics were performed to check the 
assumptions of multivariate linear regression. As part of the assumption validation process, the variance inflation 
check indicated that there was no collinearity in the independent variables. The assumption of constant vari-
ance across the independent variables was also confirmed using the Breusch-Pagan test. All statistical tests were 
2-tailed, and an effect was considered significant if p < 0.05. All analysis was performed by IBM SPSS statistics, 
Version 25.0 (IBM Corporation, Armonk, NY).

Ethical approval. Ethical approval was obtained from Western University’s Health Sciences Research Ethics 
Board on June 25, 2020 (project identification number: 115790). All methods were carried out in accordance 
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with the Helsinki declaration and its subsequent amendments. Participants were asked to read an online letter 
of information and provide written consent by choosing “Yes, I consent to participate” or “No, I do not consent.” 
If participants (18 years of age and older) provided their informed consent, study questions were displayed to 
begin the survey.

Results
Demographic characteristics. The overall study included 1847 consenting participants, of whom 1397 
respondents (75.6%) completed the survey. In the analysis of this study, we have included the subset of par-
ticipants who have complete data for pre- and post-pandemic GAD-2 (n = 1379) and PHQ-9 (n = 1287) scales. 
The age range for participants is 18 to 79 years, with a mean of 30.3 (± 13.3) years for GAD-2 participants and 
30.4 (± 13.5) years for PHQ-9 participants, respectively, and includes 43 countries of residence (as displayed in 
Table 1). The gender representation for man, woman, and other genders (non-binary, agender, and other) for 
GAD-2 respondents who reported gender is 283 (20.6%), 1058 (77.1%), and 31 (2.6%), respectively; and for 
PHQ-9 respondents who reported gender is 268 (20.9%), 984 (76.9%), and 28 (2.2%), respectively.

Anxiety symptoms. The mean pre-pandemic GAD-2 score was 2.1 (95% confidence interval (CI) 2.0 to 
2.2) and increased to 3.3 (95% CI 3.2 to 3.4) following the pandemic (after March 11, 2020). This change rep-
resents a mean difference of 1.2 (out of a possible 6 points) and a percentage increase of 57%. Our final regres-
sion model predicts 25% of post-pandemic GAD-2 score variance (adjusted  R2 = 0.25) (see Table 2). The final 

Table 1.  Demographic characteristics. a Other genders includes participants who responded: non-binary, 
agender, and other. b Europe (Croatia, France, Germany, Ireland, Italy, Netherlands, Romania, Slovakia, Spain, 
Sweden, Switzerland, United Kingdom), Asia (China, India, Iran, Israel, Japan, Kazakhstan, Malaysia, Oman, 
Pakistan, Philippines, Qatar, Saudi Arabia, Singapore, United Arab Emirates), Americas (Antigua and Barbuda, 
Argentina, Bahamas, Honduras, Jamaica, Peru, Saint Kitts and Nevis), Oceania (Australia, New Zealand), 
Africa (Ethiopia, Namibia, Nigeria, South Africa).

Demographic
GAD-2
n (%)/mean (SD)

PHQ-9
n (%)/mean (SD)

Sex 1373 1281

Male 289 (21.0%) 273(78.1%)

Female 1076 (78.4%) 1000(21.3%)

Other 8(0.6%) 8(0.6%)

Gender 1372 1280

Man 283 (20.6%) 268(20.9%)

Woman 1058(77.1%) 984(76.9%)

Othersa 31 (2.2%) 28(2.2%)

Age 1367 1276

Mean (SD) 30.3 (13.3) years 30.4 (13.5) years

Location (country/continentb) 1379 1287

Canada 1023 (74.2%) 951(73.9%)

USA 264(19.1%) 248(19.3%)

Europe 35(2.5%) 33(2.6%)

Asia 35(2.5%) 33(2.6%)

Americas 11(0.8%) 11(0.9%)

Oceania 7(0.5%) 7(0.5%)

Africa 4(0.3%) 4(0.3%)

Marital status 1347 1257

Single 838 (62.2%) 778(61.9%)

Common-law 84(6.2%) 77(6.1%)

Married 368(27.3%) 350(27.8%)

Divorced 50(3.7%) 45(3.6%)

Widowed 7(0.5%) 7(0.6%)

Child(ren) 1370 1280

Yes 358(26.1%) 342(26.7%)

No 1012(73.9%) 938(73.3%)

Working location 696 644

At home 376(54.0%) 353(54.8%)

Outside of home 304(43.7%) 276(42.9%)

Lost job 16(2.3%) 15(2.3%)
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GAD-2 regression equation is: post-pandemic GAD-2 score = 0.50*pre-pandemic GAD-2 score + 0.14*(age × 
gender) + 0.12*(gender × child) + 1.55. That is, our model indicates that of the possible variables, the ones with 
a significance (p < 0.05) in predicting post-pandemic GAD-2 scores are pre-pandemic GAD-2 scores, the inter-
action between age and gender, and the interaction between gender and having to care for a child(ren) (see 
Table 3).

For the conjunct variable of age and gender, our analysis indicates that an interaction between increasing 
age and non-man gender (that is, identifying as a woman or other gender) is associated with increased levels of 
post-pandemic GAD-2 scores. For the conjunct variable of gender and having a child(ren), our analysis indicates 
that the interaction between identifying as non-man in gender and having one or more children in the home is 
associated with increased levels of post-pandemic GAD-2 scores.

Depressive symptoms. The mean pre-pandemic PHQ-9 score was 6.2 (95% CI 6.0 to 6.6) and increased 
to 10.8 (95% CI 10.4 to 11.1) following the pandemic (after March 11, 2020). This change represents a mean dif-
ference of 4.6 (out of a possible 27 points) and a percentage increase of 74%. Our final regression model predicts 
32% of post-pandemic PHQ-9 score variance (adjusted  R2 = 0.32) (see Table 4). The final PHQ-9 regression equa-
tion is: post-pandemic PHQ-9 score = 0.58*pre-pandemic PHQ-9 score + 0.10*(age × gender) + 0.09*(gender × 
child) + 3.92. That is, our model indicates that of the possible variables, the ones with a significance (p < 0.05) 
in predicting post-pandemic PHQ-9 scores are pre-pandemic PHQ-9 scores, the interaction between age and 
gender, and the interaction between gender and having to care for a child(ren) (see Table 5).

For the conjunct variable of age and gender, our analysis indicates that an interaction between increasing 
age and non-man gender (that is, identifying as a woman or other gender) is associated with increased levels of 
post-pandemic PHQ-9 scores. For the conjunct variable of gender and having a child(ren), our analysis indicates 
that an interaction between identifying as non-man in gender and having one or more children in the home is 
associated with increased levels of post-pandemic PHQ-9 scores.

Table 2.  GAD-2 regression model summary. a Predictors: (constant), Pre-GAD-2 sum. b Predictors: (constant), 
Pre-GAD-2 sum, age x gender. c Predictors: (constant), Pre-GAD-2 sum, age x gender, gender x child.

Model R R2 Adjusted  R2 Standard error of the estimate

1 0.45a 0.21 0.21 1.68

2 0.49b 0.24 0.24 1.64

3 0.50c 0.25 0.25 1.63

Table 3.  GAD-2 regression coefficients.

Model

Unstandardized 
coefficients Standardized coefficients Significance

95% confidence interval for 
beta

Beta Standard error Beta p-value Lower bound Upper bound

1 (Constant) 2.26 0.11  < 0.001 2.06 2.47

Pre-GAD-2 sum 0.54 0.04 0.45  < 0.001 0.46 0.62

2 (Constant) 1.40 0.19  < 0.001 1.04 1.77

Pre-GAD-2 sum 0.58 0.04 0.49  < 0.001 0.50 0.66

Age × gender 0.01 0.00 0.19  < 0.001 0.01 0.02

3 (Constant) 1.45 0.19 1.09 1.81

Pre-GAD-2 sum 0.59 0.04 0.50  < 0.001 0.51 0.67

Age × gender 0.01 0.00 0.14  < 0.001 0.00 0.02

Gender × child 0.25 0.08 0.12 0.003 0.09 0.42

Table 4.  PHQ-9 regression model summary. a Predictors: (constant), Pre-PHQ-9 sum. b Predictors: (constant), 
Pre-PHQ-9 sum, age × gender. c Predictors: (constant), Pre-PHQ-9 sum, age × gender, gender × child.

Model R R2 Adjusted  R2 Standard error of the estimate

1 0.55a 0.30 0.30 5.58

2 0.56b 0.32 0.32 5.50

3 0.57c 0.33 0.32 5.48
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Discussion
Drawing upon literature of what can impact mental health during the COVID-19 pandemic, we tested several 
variables that could contribute to post-pandemic levels of anxiety and depressive symptoms. Among the vari-
ables we tested were the intersectional variables of age × gender, age × marital status, gender × child (yes/no), 
gender × working location, and working location × child (yes/no). Of these variables, what we found to affect 
post-pandemic levels in GAD-2 and PHQ-9 scores were pre-pandemic GAD-2 and PHQ-9 scores, respectively, 
along with the intersection of age and gender and the intersection of gender and having a child(ren) in the home.

As mentioned, several other studies have found that women are experiencing greater levels of anxiety and 
depression following the COVID-19  pandemic8–11, which is consistent with non-man participants in our sample 
intersecting with age to lead to increased post-pandemic levels of GAD-2 and PHQ-9. However, current COVID-
19 pandemic research mainly indicates decreasing levels of distress among older  adults9–13. There are a few pos-
sible reasons for this finding. The distribution of age in our sample is skewed towards younger participants with 
GAD-2 participants having a mean age of 30.3 (± 13.3) years and PHQ-9 participants having a mean age of 30.4 
(± 13.5) years. This is a limitation and could present a masking effect on the true impact of age in this conjunct 
variable. However, it is also possible that when age and gender intersect, rather than examining age in isolation, 
the effect of age on anxiety and depressive symptoms is seemingly the opposite of what it would be in isolation.

Working from home as it interacts with either gender or having a child(ren) was not a predictor of post-
pandemic levels of anxiety or depressive symptoms, based on our findings. Although it may seem that working 
from home would contribute to poor mental health, our study indicates that this is not the case with anxiety or 
depression. A possible reason for this finding is that those working from home did not lose their jobs or liveli-
hood due to the pandemic. Household income has consistently been identified as a social determinant of mental 
health with individuals from lower socio-economic status having a higher prevalence of anxiety and depressed 
 mood31. Therefore, financial security and maintenance of family income or jobs could be facilitating better mental 
health outcomes following the COVID-19 pandemic. Other studies reinforce the results identified in this study 
that those who stopped working as a result of the pandemic have increased levels of  distress18,19.

Although it may be expected that those parents working from home would have higher levels of mental 
distress during the pandemic, our findings indicated that working from home while having a child(ren) was not 
a predictor of either higher GAD-2 or PHQ-9 scores following the pandemic. There are several possible explana-
tions for this finding, which future research could address. Our study did not look at the age of the child(ren). 
Having to care for a preschooler, supervise a child in elementary school, or having a high school student at home 
can be very different scenarios for a working parent. Further investigation could also explore how working from 
home with a child(ren) presents differently among those with varying degrees of support, such as having another 
caretaker in the home. Finally, a child’s personal needs can have varying impacts on a working parent. A study 
on parental burnout during the COVID-19 pandemic found increasing levels of burnout among parents who 
had children with special  needs20.

It must be noted, other than pre-pandemic levels of GAD-2 and PHQ-9 scores, the two variables that have 
significance in predicting post-pandemic levels of anxiety and depressive symptoms are those that are intersec-
tional with gender (age x gender and gender x child). In addition to having statistical significance, this finding 
has high clinical significance. Health care providers, especially mental health professionals, need to be aware 
and able to help women and those who identify as other genders (non-binary, agender, other) during and fol-
lowing the pandemic.

Limitations. Two potential limitations of the study are recall bias and selection bias. Our study was designed 
as a cross-sectional survey that asked respondents to recall their pre-pandemic state to complete GAD-2 and 
PHQ-9. This method could have led to recall bias as respondents aimed to remember how they were feeling prior 
to the start of the pandemic. However, our study was conducted in the early months of the pandemic and asked 
respondents to recall only a few months earlier for their pre-pandemic scores.

A second limitation of the study was the risk for selection bias. Accessing the internet and use of technology 
may have excluded elders and skewed representation in the sample to a lower age. Additionally, those from lower 

Table 5.  PHQ-9 regression coefficients.

Model

Unstandardized 
coefficients Standardized coefficients Significance

95% confidence interval for 
beta

Beta Standard error Beta p-value Lower bound Upper bound

1 (Constant) 6.00 0.35  < 0.001 5.32 6.68

Pre-PHQ-9 sum 0.72 0.05 0.55  < 0.001 0.64 0.81

2 (Constant) 3.72 0.63 2.47 4.97

Pre-PHQ-9 sum 0.76 0.05 0.57  < 0.001 0.67 0.84

Age × gender 0.04 0.01 0.14  < 0.001 0.02 0.06

3 (Constant) 3.92 0.64 2.67 5.17

Pre-PHQ-9 sum 0.76 0.05 0.58  < 0.001 0.68 0.85

Age × gender 0.03 0.01 0.10 0.010 0.01 0.05

Gender × child 0.72 0.29 0.09 0.014 0.15 1.29
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socioeconomic groups and transient populations could be less represented due to barriers in internet access. 
However, the online design may have decreased social desirability bias and enabled respondents to freely and 
openly respond to sensitive survey questions.

Conclusions
Our research has determined several factors that predict post-pandemic (following March 11, 2020) levels of 
anxiety and depressive symptoms among the general population, as measured through GAD-2 and PHQ-9. 
Namely, these factors are pre-pandemic levels of GAD-2 and PHQ-9 scores, for post-pandemic levels of GAD-2 
and PHQ-9, respectively, along with the intersection of age and gender and gender and having a child(ren). 
Health care practitioners, especially those working in psychiatry and mental health, need to be aware of the extra 
burden of the pandemic on women and those who identify as other genders, especially those who are parents 
or care for children in their homes.

Data availability
The datasets used and analysed during the current study are available from the corresponding author on reason-
able request.
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