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Abstract: Purpose: Socio-demographic inequities in mental health were magnified by COVID-19, 

with women experiencing greater household burden with less support in Canada and globally. While 

se patterns have been observed globally, there is a research gap in rural mental health during COVID-

19 in Canada. We hypothesize there is a disparity in mental health decline during COVID-19 between 

men and women. Methods: In rural Ontario, mental health was measured through a survey of 

approximately 18,000 individuals living in seven counties. In 2021, survey respondents were asked 

to rate their mental health prior to and during COVID-19. Women reported poorer mental health 

during COVID-19 in comparison to men when tested via chi-squared, odds ratios, and percent 

change. Responses to survey questions regarding, social, financial, and mental health support were 

then evaluated. Findings: We found significant disparities in mental health ratings before and during 

COVID-19 between men and women. Women reported poorer mental health, increased substance 

use, and increased worry about social, financial and community stressors. Respondents who self-

identified as a woman were associated with poorer mental health outcomes. Conclusions: 

Interventions should be specific to geographic communities as well as individual needs (e.g., 

additional financial and childcare support). Rural communities need to be considered as independent 

geographies, rather than as one geography (i.e. urban vs. rural). 

Keywords: mental health, access to care, geography, health-disparities 

 

1. Introduction 

Mental health during COVID-19 declined in populations in Canada; incidence of depression, 

anxiety [1] and suicidal ideation increased [2], demonstrating a need for improved access to care. 

Populations living in rural areas, in comparison to urban populations, had a higher risk burden as 

mental health resources were strained[3]. Urban areas had high COVID-19 case counts and accounted 

for most cases in Ontario[4], however, Ontario rural areas suffered[5]. Gender inequities in division 

of household work were magnified during COVID-19, with women facing increased in household 

work and childcare [6]. Working women experienced greater career disruptions in comparison to 

men [6], [7]. Quarantine caused reported increases in intimate partner violence [8]. Mental health in 

rural areas of Ontario [5] and across Canada declined as a result of social isolation and reduced social 

support [9]. The relationship between rural mental health and COVID-19 has not yet been explored 

in the context of gender in Ontario. Rural populations faced unique challenges during COVID-19. 

This analysis will investigate how COVID-19 impacted perceived mental health and if that perception 

differed between men and women living in seven rural Ontario counties.  

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
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Declining mental health in women as a result of COVID-19 has been studied provincially [10], 

[11] and nationally. Few studies, however, have examined the intersection of gender, rurality, and 

mental health in Ontario [12].  

1.1. Rural Ontario & COVID-19 

In a study of ten Ontario workers, lack of regulatory support, structural support (i.e., policy or 

management), and gender biases were identified as barriers to reception of adequate protections from 

COVID-19 [13]. Female workers reported distress as a result of their caretaking responsibilities at 

home and work – fearing they were putting those in their care at risk [13]. Cleaning protocols for 

COVID-19 in health care were reported to be inconsistent, sometimes changing daily, increasing lack 

of confidence in protective measures [13]. In rural Ontario, between May 2021 and August 2021 

physicians self-reported increases in changes in depression and anxiety and decline in well-being due 

to increased infection risk, lack of resources, and care demands [14]. Burnout (defined as chronic 

workplace stress) [15] in healthcare providers has been associated with poorer healthcare delivery 

[14].  

Ontario studies have explored substance use and rural health outcomes during COVID-19. 

There appeared to be an increase in disparities of alcohol related hospitalizations (all-cause ED visits) 

between urban and rural areas, with rural areas having a higher rate of admissions [16]. During the 

pandemic there was a decline for both men and women in hospital admissions due to alcohol use, 

possibly signaling disinclination to utilize healthcare [16]. Health care utilization did not decline in 

rural areas as much as urban areas – indicating healthcare access may not have been a driving force 

of alcohol related ED visits; unique characteristics of rural communities may have led to increased 

substance use [16].  

Rural Ontarians may have suffered from COVID-19’s economic impacts. Policies for controlling 

COVID-19 were developed for urban regions; lockdowns were implemented in rural areas - despite 

having lower COVID-19 cases. Lockdowns impacted small businesses and local economies; straining 

the gap between individuals shopping locally versus shopping at big box stores [17]. To account for 

inequities between urban and rural, it has been suggested interventions are more geographically 

specific [18]. 

Internationally, there are distinctive social and structural dynamics in rural communities. In the 

United States, at one point, rural communities were the epicenter of COVID-19; reflecting a need for 

an increase in healthcare resources [19]. Qualitative research conducted in Melbourne, Australia 

reflects that specifically females in rural areas needed more resources during COVID-19 [20]. In 

Bcharra, Lebanon, the rurality of the community is what strengthened COVID-19 response, as the 

relationships community leaders developed were leveraged for participation in pandemic response 

[21]. Each citizen of Bcharra participated in pandemic response. The pandemic response framework 

was formed immediately and within the context of the area [21]. Techniques within reach of smaller 

communities included contact tracing and concise protocol development (as rural areas had a 

delayed onset of cases) [21]. 

1.2. Gender & COVID-19 

Gender disparities during COVID-19 were a consistent theme. Trouble connecting, burden of 

care, and financial struggles were among the themes impacting workers at intimate partner violence 

(IPV) centres during COVID-19 [22]. Management and staff reported experiencing additional 

burdens at home as a result of school and daycare closures [22]. The need for IPV support during 

COVID-19 increased, leading to burnout of IPV service providers [22]. Many women’s careers during 

COVID-19 suffered because of increased household burdens. Canadian mothers reported 

approximately 30 additional hours of childcare per week. Women in STEM (science, technology, 

engineering, and mathematics) mostly worked from home (~70%) and 22% reported spending more 

than 3 hours per day on childcare (in comparison to men who reported 12%) [23]. Women working 

in academia reported significant gender-based challenges (~20%), in comparison to men who 

reported ~13% [23]. Women in earlier career stages (e.g., postdoctoral fellow or other early career 

scientists) may have been most impacted by this childcare gap, as they are most likely to have young 
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children [24]. Young children combined with the need for productivity during these formative career 

stages may have furthered gender gaps in academia. In British Columbia, Canada, mothers reported 

feeling like ‘bad moms’ in response to juggling household tasks and childcare [25].  

IPV was heightened during COVID-19, with support services across Canada and within Ontario 

reporting an increased rate of IPV [26]. Men and women reported heightened concern of physical 

and emotional abuse, in one case, men reported being more concerned about this than women 

surveyed [27]. Support resources for IPV were limited by stay-at-home orders, leaving providers to 

hide their own home to provide confidential care [22], while IPV survivors struggled to access virtual 

appointments due to privacy concerns [28].  Patterns of violence against women and IPV were 

examined with twitter data; women were identified as having experienced disproportionate violence 

[29]. IPV providers reported four main themes of IPV during COVID-19: no escape, isolation, 

complex decision making, and increased vulnerability [30]. These themes illustrate IPV supports for 

women were less accessible.   

1.3. Mental Health & COVID-19 

Canadian adults’ average self-reported mental health score during COVID-19 was lower than 

the average prior to the pandemic [31]. Some adults in Canada reported an increase in junk food 

intake and no recreational physical activity [31], indicating self-care behaviors may have declined 

during COVID-19. The proportion of all-cause emergency admissions attributed to alcohol increased 

during the first six months of COVID-19, although the proportion of alcohol related admissions 

declined [16]. Hospital visits for acute alcohol poisoning decreased, and there was a decrease in visits 

for chronic alcohol use, although to a lesser extent, and in some instances, an increase [16]. In rural 

Ontario, alcohol related emergency visit rates remained stable in comparison to pre-pandemic visits 

[16]. Non-physician provided mental health care is not covered by Ontario Health Insurance Plan 

(OHIP), leaving many without access to mental health support [32].  

2. Materials and Methods 

2.1. Study Area & Sample 

Residents aged 18 or older living in Bruce (population density per square kilometer (pop/km2): 

18.0, total population (pop): 73,396), Dufferin (pop/km2: 44.6, pop: 66,257), North Durham (only three 

municipalities: Scugog, Uxbridge, Brock, pop: 55,704), Elgin (pop/km2: 50.4, pop: 94,752), Grey 

(pop/km2: 22.4, pop: 100,905), Middlesex (pop/km2: 150.9, pop: 78,239), and Oxford (pop/km2: 59.7, 

pop: 121,781) were included [33]. These counties are rural, with population densities less than 400 

people per square kilometer [34].  

2.2. Data Sources 

2.2.1. Survey Data 

A cross-sectional survey was designed to establish topics relevant to rural experiences. The 

survey questions on health were based on the United Kingdom’s National Health Service (NHS) 

Health Survey for England [35]. An advisory board of six individuals working in local government, 

health units, non-profit, or service provisions, reviewed the proposed topics and provided feedback. 

Experts in the topic areas selected were asked to provide input. The survey was finalized with five 

main subjects of interest: demographics, individual well-being, social behaviour, mental health, and 

risk planning. A pilot was distributed to Perth and Huron Counties and responses were collected 

between August and November 2020 [5].  

After the pilot survey study, the survey was revised to include additional questions (e.g., 

childcare). Pilot work was presented at Western Ontario Wardens Caucus and counties were offered 

survey access. County selection within the caucus was limited by funding, therefore the seven first 

counties to request the survey were selected for participation. Surveys for these rural western Ontario 

counties were distributed via Canada Post and online. Data were collected from September 2021 to 

November 2021. Surveys were mailed to each known individual residence within the study areas. 
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The question on gender, was asked as ‘How do you describe your gender?’. The responses available 

were man, woman, non-binary, and ‘I use a different pronoun or prefer not to answer”. 

2.2.2. Census Data  

Census data were collected from the University of Toronto Computing in the Social Sciences and 

Humanities (CHASS) Data Centre [33]. The 2021 Canadian census year was selected as it was the 

closest census year to the year of survey collection. While CHASS has variables on biological sex, the 

census’ newly introduced gender measures were not available via CHASS.  

2.2.3. COVID-19 Data  

COVID-19 case data were collected through Ontario’s Case and Contact Management system 

(CCM) [36]. The data were limited to the start of COVID-19 to the end of the study period (November 

2021), then aggregated to a count of total cases per study county. Case rates were derived by dividing 

the number of total cases for the period by the county population multiplied by 100,000.  

2.3. Statistical Methods 

2.3.1. Data Cleaning & Summary Statistics  

Data were aggregated into one Stata dataset per county and then analyzed with R-Statistical 

Programming Software (R) [37]. Responses were compiled into one dataset for analysis. Survey 

participants who did not respond to the gender portion of the survey OR responded as a gender other 

than man or woman were excluded. There was not a large enough sample to explore inequities of 

those respondents identifying as gender queer.  

The selected outcome of interest was the survey question ‘How would you rate your mental 

health?’ for both the before COVID-19 section of the analysis and after COVID-19. If a respondent 

selected poor mental health, they were coded as ‘cases’ or ‘1’, if a respondent selected excellent, good, 

average, or satisfactory, then they were coded as ‘controls’ or ‘0’. Non-response to this question 

resulted in exclusion.  

Survey sample alignment to population was estimated by comparing the demographic 

measurements of the counties to Census demographic measurements. The census data was compared 

at the county level, except for Durham County, which was estimated using the population totals from 

the three municipalities surveyed (Scugog, Uxbridge, and Brock). The survey sample was divided 

into a sample of men and a sample of women for comparison of survey responses, differences in 

responses were measured via chi-squared test. If estimates significantly differed, they were included 

in the final statistical models.  

2.3.2. Data Visualization 

Study areas, odds ratios for each county, and COVID-19 case rates for the survey period were 

visualized to identify spatial relationships in the data using ArcGIS Pro and R. Shapefiles were 

obtained from Statistics Canada [38]. Maps were formatted in the projection Lambert Conformal 

Conic, the projection utilized by Statistics Canada [39]. Stacked bar charts were created to visualize 

differing proportions of responses for men and women prior to and during COVID-19.  

2.3.3. Statistical Models 

To evaluate differences in COVID-19 mental health by gender, unadjusted odds-ratios were 

calculated for each county and overall using the formula OR = AD/BC, where A is exposure and event 

occurrence, B is exposure but no event occurrence, C is no exposure and event occurrence, and D is 

no exposure and no event occurrence. Exposure was the gender ‘woman’, and the event was self-

report of ‘poor mental health’; men were considered the ‘unexposed’ group. Logistic regression 

models were used to produce adjusted odds ratios. Covariates were selected using the results found 

in table 2; variables that significantly differed (p-value < 0.05) between men and women were 

included as a covariate, apart from housing situation and number of people in household. Housing 

situation was significantly associated with income (chi-squared test of independence, P<0.05) and 
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number of people in household was significantly associated with dependents in the home (chi-

squared test of independence, P<0.05).  

Ethnicity, Education, and Primary Income (i.e., employment) had greater than 5% of data 

missing, they were imputed using the RStudio Package ‘missMDA’, a package developed for 

imputing categorical data using Multifactor Correspondence Analysis (MCA) [40]. Children and 

other dependents were also included because they differed geographically.  

3. Results 

3.1. Study Population 

The study area (figure 1) shows each county represented by a different color. The study area is 

spatially discontinuous, although most counties, except for Durham, share a border with at least one 

other county in the study. There were 18,864 survey respondents and out of those, 11,978 reported 

their gender as woman and 6,211 reported their gender as man; these samples were sufficiently large 

and were retained in the study sample. In contrast, 32 respondents reported non-binary, 54 indicated 

preference not to disclose, and 589 respondents did not respond to the question.  

 

Figure 1. Map of Study Areas. 

The counties’ study sample does not completely align with the census county populations (table 

1). Gender identity was not available at the census division and subdivision level [33], so the 

proportions of gender were compared to sex. The census sample shows there are more females 

(50.6%) than males (49.4%) in the counties studied. The survey sample is unbalanced, with most 

respondents identifying as women (65.9%) and only (34.1%) identifying as men. The age distribution 

of the sample varied geographically, with Elgin County having the highest percentage of (75.3%) 

adults less than 70, and Grey County having the highest percentage of (36.6%) adults aged 70 or more. 

In contrast, the census sample’s highest percentage of adults less than 70 was in Elgin County (85.5%) 

and the highest percentage of adults aged greater than 70 was in North Durham (28.6%). The age 

distribution (table 1) of the sample is older (29% being older than 70) than the census (20.1% of the 

population was over 70).  

Visible minorities were slightly overrepresented in this sample (identified as a visible minority 

was 8.0%) in comparison to the census (identified as a visible minority was 6.3%). Approximately 

20% of the survey sample did not respond to this question. Educational attainment distributions 

differed between the census and the sample. In the survey sample over 70% of respondents obtained 

a bachelor’s degree or higher; only 46.3% of the census population achieved this. 
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Table 1. Sample Comparison (gender, age, visible minority, & education) a. 

 Bruce Dufferin Elgin Grey 
Middlese

xb 

North 

Durhamc 
Oxford Overall 

 

Sam

ple 

N:2,

459 

N 

(%) 

Cens

us 

N:73,

396 

N 

(%) 

Sam

ple 

N:2,

157 

N 

(%) 

Cens

us 

N:66,

257 

N 

(%) 

Sam

ple 

N:2,

150 

N 

(%) 

Cens

us 

N:94,

752 

N 

(%) 

Sam

ple 

N:3,

763 

N 

(%) 

Censu

s 

N:100,

905 

N (%) 

Sam

ple 

N:2,

779 

N 

(%) 

Cens

us 

N:78,

239 

N 

(%) 

Sam

ple 

N:1,

663 

N 

(%) 

Cens

us 

N:55,

704 

N 

(%) 

Sam

ple 

N:3,

218 

N 

(%) 

Censu

s 

N:121,

781 

N (%) 

Sam

ple 

N:18,

189 

N 

(%) 

Censu

s 

N:591

,034 

N (%) 

Gender/Sexd 

Man 

896 

(36.4

%) 

 

698 

(32.4

%) 

 

712 

(33.1

%) 

 

1,31

2 

(34.9

%) 

 

958 

(34.5

%) 

 

525 

(31.6

%) 

 

1,11

0 

(34.5

%) 

 

6,211 

(34.1

%) 

 

Woman 

1563 

(63.6

%) 

 

1459 

(67.6

%) 

 

1438 

(66.9

%) 

 

2451 

(65.1

%) 

 

1821 

(65.5

%) 

 

1138 

(68.4

%) 

 

2108 

(65.5

%) 

 

11978 

(65.9

%) 

 

Male  

36,35

5 

(49.5

%) 

 

32,77

5 

(49.5

%) 

 

46,73

5 

(49.3

%) 

 

49,77

0 

(49.3

%) 

 

38,93

0 

(49.8

%) 

 

27,48

5 

(49.3

%) 

 

60,15

5 

(49.4

%) 

 

292,20

5 

(49.4

%) 

Female  

37,04

0 

(50.5

%) 

 

33,48

0 

(50.5

%) 

 

48,02

0 

(50.7

%) 

 

51,13

5 

(50.7

%) 

 

39,30

5 

(50.2

%) 

 

28,22

5 

(50.7

%) 

 

61,62

5 

(50.6

%) 

 

298,83

0 

(50.6

%) 

Age 

18-69e 

1627 

(66.2

%) 

45,28

0 

(78.1

%) 

1,59

1 

(73.8

%) 

42,70

5 

(85.5

%) 

1,61

8 

(75.3

%) 

58,80

0 

(81.6

%) 

2,35

1 

(62.5

%) 

62,16

0 

(77.2

%) 

2,037 

(73.3

%) 

48,75

0 

(82.0

%) 

1,18

2 

(71.1

%) 

31,52

0 

(71.4

%) 

2,37

7 

(73.9

%) 

75,91

5 

(81.7

%) 

12,78

3 

(70.3

%) 

642,13

0 

(79.9

%) 

70+ 

815 

(33.1

%) 

12,73

0 

(21.9

%) 

550 

(25.5

%) 

7,270 

(14.5

%) 

518 

(24.1

%) 

13,29

0 

(18.4

%) 

1,37

9 

(36.6

%) 

18,39

0 

(12.8

%) 

729 

(26.2

%) 

10,71

0 

(18.0

%) 

472 

(28.4

%) 

12,61

0 

(28.6

%) 

813 

(25.3

%) 

16,97

0 

(18.3

%) 

5,276 

(29.0

%) 

144,35

0 

(20.1

%) 

Visible Minority Status 

Not  

Visible 

Minority  

(i.e., 

white) 

1,74

3 

(70.9

%) 

69,35

5 

(96.2

%) 

1,57

3 

(72.9

%) 

55,09

5 

(84.1

%) 

1,58

3 

(73.6

%) 

89,14

5 

(95.4

%) 

2,70

9 

(72.0

%) 

94,98

5 

(95.8

%) 

2,064 

(74.3

%) 

74,53

5 

(96.6

%) 

1,28

4 

(77.2

%) 

51,59

0 

(93.8

%) 

2,40

8 

(74.8

%) 

111,0

35 

(92.3

%) 

13,36

4 

(73.5

%) 

545,74

0 

(93.7

%) 
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Visible 

Minority 

198 

(8.1

%) 

2,745 

(3.8%

) 

209 

(9.7

%) 

10,39

0 

(15.9

%) 

194 

(9.0

%) 

4,275 

(4.6%

) 

283 

(7.5

%) 

4,175 

(4.2%

) 

208 

(7.5

%) 

2,655 

(3.4%

) 

124 

(7.5

%) 

3,405 

(6.2%

) 

240 

(7.5

%) 

9,230 

(7.7%

) 

1,456 

(8.0%

) 

36,875 

(6.3%) 

Highest Educational Attainment  

High 

School  

or Less 

560 

(22.8

%) 

27,05

0 

(45.1

%) 

445 

(20.6

%) 

25,80

0 

(48.5

%) 

465 

(21.6

%) 

40,15

5 

(52.6

%) 

941 

(25.0

%) 

41,73

5 

(49.8

%) 

553 

(19.9

%) 

27,77

0 

(44.0

%) 

330 

(19.8

%) 

21,28

0 

(45.7

%) 

2,40

8 

(74.8

%) 

51975 

(52.9

%) 

4,062 

(22.3

%) 

235,76

5 

(49.0

%) 

Undergra

duate 

Degree or  

Some 

College 

1,47

7 

(60.1

%) 

30,02

0 

(50.0

%) 

1,28

4 

(59.5

%) 

24,67

5 

(46.3

%) 

1,36

9 

(63.7

%) 

33,55

5 

(43.9

%) 

2,14

3 

(56.9

%) 

37,45

0 

(44.7

%) 

1,756 

(63.2

%) 

31,64

5 

(50.2

%) 

1,00

6 

(60.5

%) 

22,67

0 

(48.7

%) 

1,94

2 

(60.3

%) 

42780 

(43.5

%) 

10,97

7 

(60.3

%) 

222,79

5 

(46.3

%) 

Graduate 

Degree  

or 

Certificat

e  

292 

(11.9

%) 

2,970 

(4.9%

) 

319 

(14.8

%) 

2,775 

(5.2%

) 

215 

(10.0

%) 

2,690 

(3.5%

) 

497 

(13.2

%) 

4,580 

(5.47) 

351 

(12.6

%) 

3,655 

(5.8%

) 

259 

(15.6

%) 

2,640 

(5.7%

) 

351 

(10.9

%) 

3505 

(3.6%

) 

1,787 

(9.8%

) 

22,815 

(4.7%) 

aMissing data supressed from table so totals may not add up to 100%.  bMiddlesex does not include London, 

Ontario (an urban centre). cNorth Durham includes only rural cities within North Durham (i.e., Scugog, 

Uxbridge, & Brock).dSurvey collected gender identity, but census collected sex. eAge data collected by survey is 

18+, age data collected by the census goes from 20+. 

3.2. Survey Responses  

The survey questions were stratified by gender identity in Table 2. The age distribution between 

men and women significantly differed. Men in the survey sample were older (aged 80 or more 10.4%) 

than women (aged 80 or more 6.0%), women had higher proportions of respondents aged 59 or less 

for each age grouping in comparison to men. Education significantly differed, with a larger 

proportion of women obtaining a bachelor’s degree (58.9%) in comparison to men (45.4%); men in 

this sample (13.7%) had a larger percentage of graduate degrees than women (12%). Men had less 

than or equal to a high school degree (23.1% vs women 22%). Men obtained a trades certificate (11.2%) 

more than women (3.3%). In terms of employment, more women reported being employed part time 

(men: 2.4%, women: 7.5%) while more men reported not being in the workforce (men: 51.6%, women: 

42.7%). About a fifth (~20%) of ethnicity was missing for both men and women in the survey sample. 

The majority of those who did respond to the question were white (men: 75.2%, women: 72.6%).  

Most survey respondents lived in their respective communities for three or more years 

(men:86.2%, women:85.5%). For those who did report moving, men and women did not report 

significant differences in securing housing or in where they were moving from. Most men and 

women in the survey sample owned their homes (men: 88%, women: 85.1%). Women rented (10.7%) 

more often than men (8.7%); women (3.5%) were less likely to respond to the question than men 

(2.6%). Women in the sample had more individuals living in their home– with higher percentages for 

three people (men: 10.6%, women: 13.9%), four people (men: 8.3%, women: 11.8%), and more than 

four people (men: 5.2%, women: 6.9%). Women in the survey sample reported having more children 

or dependents in the home (men: 22.3%, women: 30.5%). Women reported accessing daycare services 

more and reported increased difficulty during COVID-19. 

Table 2. Man vs. Woman Survey Demographics. 
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 Man 

(N=6,211) 

Woman 

(N=11,978) 

P-

valu

e 

How old are you?    

18 - 29 years 184 (3.0%) 583 (4.9%) 
<0.00

1 

30 - 39 years 486 (7.8%) 
1475 

(12.3%) 
 

40 - 49 years 527 (8.5%) 
1583 

(13.2%) 
 

50 - 59 years 
876 

(14.1%) 

2243 

(18.7%) 
 

60 - 69 years 
1740 

(28.0%) 

3086 

(25.8%) 
 

70 - 79 years 
1712 

(27.6%) 

2197 

(18.3%) 
 

80+ years 
647 

(10.4%) 
720 (6.0%)  

Missing 39 (0.6%) 91 (0.8%)  

What is your highest level of education completion? 

Grade 13 or less 
1449 

(23.4%) 

2646 

(22.1%) 

<0.00

1 

Trades certificate 
697 

(11.2%) 
400 (3.3%)  

Undergraduate degree/College diploma 
2822 

(45.4%) 

7058 

(58.9%) 
 

Post-graduate degree (e.g., Master's, PhD, MD) 
850 

(13.7%) 
1434 (12%)  

Missing 393 (6.3%)  440 (3.7%)  

Which of the following best describes your primary source of economic support? 

Unemployed 75 (1.2%) 312 (2.6%) 
<0.00

1 

Employed Part Time 148 (2.4%) 899 (7.5%)  

Employed Full Time or Self-Employed 
2550 

(41.1%) 

5027 

(42.0%) 
 

Not in Work Force (Student, Social Assistance or Retired) 
3204 

(51.6%) 

5117 

(42.7%) 
 

Missing 234 (3.8%) 623 (5.2%)  

Do you identify with any of the ethnicities listed below? 

Asian Identity 95 (1.5%) 105 (0.9%) 0.001 

Black Identity 16 (0.3%) 50 (0.4%)  

Indigenous Identity 48 (0.8%) 105 (0.9%)  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 February 2025 doi:10.20944/preprints202502.1408.v1

https://doi.org/10.20944/preprints202502.1408.v1


 9 of 22 

 

 Man 

(N=6,211) 

Woman 

(N=11,978) 

P-

valu

e 

White Identity 
4672 

(75.2%) 

8692 

(72.6%) 
 

Other Identity 359 (5.8%) 678 (5.7%)  

Missing 
1021 

(16.4%) 

2348 

(19.6%) 
 

Have you lived in the community for less than three years? 

Yes 
806 

(13.0%) 

1616 

(13.5%) 
0.326 

No 
5352 

(86.2%) 

10243 

(85.5%) 
 

Missing 53 (0.9%) 119 (1.0%)  

Did you experience trouble securing housing when you moved to the area? 

Yes 130 (2.1%) 309 (2.6%) 0.067 

No 
690 

(11.1%) 

1321 

(11.0%) 
 

Missing 
5391 

(86.8%) 

10348 

(86.4%) 
 

Where did you move from? 

Greater Toronto Region (GTA) 241 (3.9%) 453 (3.8%) 0.895 

Elsewhere in Ontario (excluding GTA) 487 (7.8%) 1010 (8.4%)  

Within Canada (excluding Ontario) 32 (0.5%) 67 (0.6%)  

The United States 5 (0.1%) 11 (0.1%)  

Elsewhere 21 (0.3%) 43 (0.4%)  

Missing 
5425 

(87.3%) 

10394 

(86.8%) 
 

Which of the following best describes your housing situation? 

Own 
5464 

(88.0%) 

10195 

(85.1%) 

<0.00

1 

Rent 541 (8.7%) 
1283 

(10.7%) 
 

Retirement or Long-Term Care 14 (0.2%) 22 (0.2%)  

Other 28 (0.5%) 55 (0.5%)  

Missing 164 (2.6%) 423 (3.5%)  

In addition to yourself, how many people currently live in your 

home? 
   

0 308 (5.0%) 546 (4.6%) 
<0.00

1 

1 
1572 

(25.3%) 

2722 

(22.7%) 
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 Man 

(N=6,211) 

Woman 

(N=11,978) 

P-

valu

e 

2 
2769 

(44.6%) 

4679 

(39.1%) 
 

3 
657 

(10.6%) 

1667 

(13.9%) 
 

4 518 (8.3%) 
1408 

(11.8%) 
 

More than four 321 (5.2%) 823 (6.9%)  

Missing 66 (1.1%) 133 (1.1%)  

 

Do you have children or dependents at home? 

No 
4749 

(76.5%) 

8167 

(68.2%) 

<0.00

1 

Yes 
1388 

(22.3%) 

3655 

(30.5%) 
 

Missing 74 (1.2%) 156 (1.3%)  

Do you access childcare services (e.g., daycare)? 

No 
1123 

(18.1%) 

2861 

(23.9%) 
0.142 

Yes 262 (4.2%) 753 (6.3%)  

Missing 
4826 

(77.7%) 

8364 

(69.8%) 
 

Have you experienced difficulty securing daycare services? 

Yes 99 (1.6%) 394 (3.3%) 
<0.00

1 

No 173 (2.8%) 382 (3.2%)  

Missing 
5939 

(95.6%) 

11202 

(93.5%) 
 

Location    

Bruce 
896 

(14.4%) 

1563 

(13.0%) 
0.014 

Dufferin 
698 

(11.2%) 

1459 

(12.2%) 
 

Elgin 
712 

(11.5%) 

1438 

(12.0%) 
 

Grey 
1312 

(21.1%) 

2451 

(20.5%) 
 

Middlesex* 
958 

(15.4%) 

1821 

(15.2%) 
 

North Durham+ 525 (8.5%) 1138 (9.5%)  
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 Man 

(N=6,211) 

Woman 

(N=11,978) 

P-

valu

e 

Oxford 
1110 

(17.9%) 

2108 

(17.6%) 
 

*Middlesex does not include London, Ontario (an urban centre). +North Durham includes only rural cities 

within North Durham (i.e., Scugog, Uxbridge, & Brock). 

Self-reported mental health for all survey counties and regions were examined to establish if 

women reported differing mental health than men (Table 3). Prior to COVID-19, a larger percentage 

of men self-reported ‘excellent’ in comparison to women (men: 30.5%, women: 24.4%). In contrast, 

women self-reported their mental health as ‘average’ more than men prior to COVID-19 (men: 10.8%, 

women 14.9%); neither had a high proportion of ‘poor’ self-reported mental health (men:1.3%, 

women: 1.8%). Since the start of COVID-19, fewer women reported ‘excellent’ mental health than 

before COVID-19 (men: 19.1%, women: 10.3%). In comparison to pre COVID-19 pandemic, more 

women and men reported ‘average’ mental health (men: 17.8%, women: 23.6%). The self-reported 

‘poor’ mental health was greater in women and men since the start of COVID-19 (men: 6.6%, women: 

13.2%).  

The unadjusted (Table 4) odds ratios for poor mental health between men and women pre-

pandemic were 1.34 with a 95% confidence interval between 1.04 and 1.75. The overall odds ratios 

for poor mental health between men and women post-pandemic were 2.12 with a 95% confidence 

interval between 1.89 and 2.38. The odds of a woman reporting ‘poor mental health’ pre-pandemic 

were 1.34 times that of men; the odds of a woman reporting ‘poor mental health’ during COVID-19 

jumped to 2.12 times that of a man.  

Table 3. Survey Sample Mental Health in Rural Counties. 

Prior to COVID-19 Since the Start of COVID-19 (after 

March 1, 2020) 
 

Man 

(N=6211) 

Woman 

(N=11978) 

P-

value 

Man 

(N=6211) 

Woman 

(N=11978) 

P-value 

How would you rate your: Mental Health 

Excellent 1892 (30.5%) 2928 (24.4%) <0.001 1185 

(19.1%) 

1238 

(10.3%) 

<0.001 

Good 3168 (51.0%) 6140 (51.3%) 
 

2660 

(42.8%) 

4014 

(33.5%) 

 

Average 672 (10.8%) 1780 (14.9%) 
 

1105 

(17.8%) 

2826 

(23.6%) 

 

Satisfactory 279 (4.5%) 740 (6.2%) 
 

697 (11.2%) 2088 

(17.4%) 

 

Poor 82 (1.3%) 213 (1.8%) 
 

409 (6.6%) 1562 

(13.0%) 

 

Not applicable 10 (0.2%) 11 (0.1%) 
 

35 (0.6%) 54 (0.5%)  

Missing 108 (1.7%) 166 (1.4%) 
 

120 (1.9%) 196 (1.6%)  
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Table 4. Survey Sample Unadjusted Odds Ratios: Mental Health Stratified by Self-Reported Gender. 

Overall (All Surveyed Counties) 

Pre-Pandemic Odds Ratios During Pandemic Odds Ratio  

 Poor 

Mental 

Health 

Not Poor 

Mental 

Health 

 

Poor 

Mental 

Health 

Not Poor 

Mental 

Health 

Woman 208 11,424 Woman  1,551 10,047 

Man 80 5,982 Man  405 5,555 

OR (95% CI) 1.34 (1.04, 1.75) OR (95% CI) 2.12 (1.89, 2.38) 

Bruce County  

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman 21 1,497 Woman  139 1,372 

Man 14 840 Man  42 810 

  

OR (95% CI) 0.84 (0.43, 1.70) OR (95% CI) 1.95 (1.38, 2.81) 

Dufferin County 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman  18 1,403 Woman  179 1,238 

Man  11 655 Man  39 623 

OR (95% CI) 0.76 (0.36, 1.68) OR (95% CI) 2.30 (1.62, 3.34) 

 

 

Elgin County 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman  36 1,365 Woman  233 1,165 

Man  10 679 Man  62 624 

OR (95% CI) 1.77 (0.90, 3.81) OR (95% CI) 2.01 (1.50, 2.72) 

Grey County 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman  47 2,319 Woman  256 2,100 

Man  12 1,242 Man  70 1,181 

OR (95% CI) 2.08 (1.13, 4.13) OR (95% CI) 2.05 (1.57, 2.72) 

Middlesex County 
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 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman  26 1,750 Woman  256 1,517 

Man  *** 927 Man  63 866 

OR (95% CI)*** N/A OR (95% CI) 2.31 (1.75, 3.11) 

North Durham (Partially Durham County) 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman  19 1,088 Woman  152 953 

Man  6 501 Man  40 466 

OR (95% CI) 1.43 (0.60, 4.01) OR (95% CI) 1.85 (1.30,2.70) 

Oxford County 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

 Poor Mental 

Health 

Not Poor 

Mental 

Health 

Woman  41 2,002 Woman  336 1,702 

Man  23 1,058 Man  89 985 

OR (95% CI) 0.94(0.56,1.60) OR (95% CI) 2.18 (1.71, 2.81) 

*** Odds ratios were not computed for cell counts less than 5. 

Adjusted odds ratios overall pre-pandemic were 1.09. At the 0.05 level, which was odds not 

significant and indicated self-reported poor mental health were the same for both men and women 

pre-pandemic. During-pandemic self-reported mental health was significant, with an odds ratio of 

1.77; meaning the adjusted odds of a woman reporting poor mental health during COVID-19 were 

1.77 times that of a man. 

The segmented bar graph (figure 2) demonstrates women in the survey sample reporting less 

support and heightened worry during COVID-19 than men.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 February 2025 doi:10.20944/preprints202502.1408.v1

https://doi.org/10.20944/preprints202502.1408.v1


 14 of 22 

 

 

Figure 2. Man vs. Woman Mental Health Survey Questions. 

Health behaviors such as social interaction and substance consumption (table 4) were evaluated 

to determine if they impacted the deterioration of mental health during COVID-19.  

Table 4. Health Behaviors. 
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Prior to COVID-19 

 

Since the Start of COVID-19 

(after March 1, 2020) 
 

Man 

(N=6,211) 

Woman 

(N=11,978) 

P-

value 

Man 

(N=6,211) 

Woman 

(N=11,978) 

P-value 

How often did you: Spend time with friends and/or family 

More than 2x/wk 2387 (38.4%) 5380 (44.9%) <0.001 739 (11.9%) 998 (8.3%) <0.001 

1 - 2 times/wk 2351 (37.9%) 4306 (35.9%) 
 

1326 (21.3%) 2139 

(17.9%) 

 

1 - 2x/mnth 1297 (20.9%) 2035 (17.0%) 
 

3058 (49.2%) 6075 

(50.7%) 

 

Never or not at all 58 (0.9%) 73 (0.6%) 
 

870 (14.0%) 2280 

(19.0%) 

 

Missing 118 (1.9%) 184 (1.5%) 
 

218 (3.5%) 486 (4.1%)  

How often did you: Consume alcohol?  

More than 2x/wk 1787 (28.8%) 1886 (15.7%) <0.001 1975 (31.8%) 2572 

(21.5%) 

<0.001 

1 - 2 times/wk 1626 (26.2%) 2893 (24.2%) 
 

1403 (22.6%) 2422 

(20.2%) 

 

1 - 2x/mnth 1381 (22.2%) 3524 (29.4%) 
 

1189 (19.1%) 2730 

(22.8%) 

 

Never or not at all 1282 (20.6%) 3450 (28.8%) 
 

1461 (23.5%) 3850 

(32.1%) 

 

Missing 135 (2.2%) 225 (1.9%) 
 

183 (2.9%) 404 (3.4%)  

How often did you: Consume marijuana? 

More than 2x/wk 313 (5.0%) 445 (3.7%) <0.001 391 (6.3%) 623 (5.2%) 0.008 

1 - 2 times/wk 166 (2.7%) 244 (2.0%) 
 

182 (2.9%) 311 (2.6%)  

1 - 2x/mnth 293 (4.7%) 570 (4.8%) 
 

299 (4.8%) 575 (4.8%)  

Never or not at all 5329 (85.8%) 10546 (88.0%) 
 

5177 (83.4%) 10177 

(85.0%) 

 

Missing 110 (1.8%) 173 (1.4%) 
 

162 (2.6%) 292 (2.4%)  

How often did you: Consume opioids 

More than 2x/wk 33 (0.5%) 75 (0.6%) 0.293 39 (0.6%) 75 (0.6%) 0.887 

1 - 2 times/wk 12 (0.2%) 15 (0.1%) 
 

14 (0.2%) 24 (0.2%)  

1 - 2x/mnth 17 (0.3%) 48 (0.4%) 
 

22 (0.4%) 51 (0.4%)  
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Prior to COVID-19 

 

Since the Start of COVID-19 

(after March 1, 2020) 
 

Man 

(N=6,211) 

Woman 

(N=11,978) 

P-

value 

Man 

(N=6,211) 

Woman 

(N=11,978) 

P-value 

Never or not at all 6050 (97.4%) 11680 (97.5%) 
 

5972 (96.2%) 11532 

(96.3%) 

 

Missing 99 (1.6%) 160 (1.3%) 
 

164 (2.6%) 296 (2.5%)  

 

Figure 4. Map of Self-Reported Mental Health by County with COVID-19 Case Overlay. 

4. Discussion 

This survey evaluated impacts of COVID-19 on rural southern Ontario communities. The survey 

sample was more women (65.9%) than men (34.1%), which may indicate a response bias as the census 

reports only slightly more females (50.6%) living in the sampled counties. The census is not an ideal 

comparator though, the survey measured gender whereas the census measured sex. The survey did 

not collect data on gender versus biological sex, therefore non-cisgender individuals are not captured, 

introducing opportunity for bias. Municipalities in North Durham County had the greatest gender 

disparity with 69.9% of respondents self-reporting woman and only 30.1% of respondents self-

reporting man. Respondents identifying as women had a younger age distribution than men. Women 

reported having a higher percentage of bachelor’s degrees, while men in the sample had a higher 

percentage of graduate level degrees. Women in the sample appeared to fill part time roles more than 

full time, men in the sample had a higher percentage of full-time employment. These results align 

with research on gender equity in employment during COVID-19 – women were more unemployed. 
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This work indicated  advancement of women in the workplace during COVID-19 slowed as a result 

of household and childcare responsibilities in the home [41].   

Self-reported mental health for both men and women worsened from pre-COVID-19 to during 

COVID-19. Almost twice the percentage of women self-reported ‘poor’ mental health during COVID-

19 in comparison to men. A Canada-wide survey had similar findings, males had less self-reported 

worsened mental health than females during COVID-19 [42]. A scoping review found women had 

higher odds of reporting poor mental health conditions in comparison to men as did people living in 

rural areas in comparison to urban [43]. When odds ratios were adjusted for age, education, primary 

source of economic support, and number of dependents, the odds of women reporting poor mental 

health during COVID-19 remained almost twice that of men. The odds of women reporting poor 

mental health during COVID-19 differed by county, indicating spatial variation even within rural 

areas. This aligns with similar findings in the United States where there was variation in mental 

health outcomes between rural and semi-rural communities [44]. Rural areas each have unique social 

determinants of mental health outcomes [45]. In the context of mental health intervention, some rural 

areas may have poorer access to mental health care – and alternative interventions may become more 

important as a result [46]. The geographies of alternative mental health interventions (e.g. 

greenspaces) are not spatially homogenous and may differentially impact mental health [47]. 

The survey evaluated factors which may have contributed to poorer mental health: stressors and 

health behaviors. Stressors (figure 2) were evaluated by asking respondents to gauge their level of 

worry pre and during COVID-19. The during pandemic responses to ‘I worried about my personal 

safety’ increased for both men and women respondents, with 21% of women responding ‘Yes’ and 

22% responding ‘Sometimes’; 12% of men responded ‘Yes’ and 17% of men responded ‘Sometimes’. 

This may be a reflection of increased intimate partner violence that occurred during COVID-19 [48]. 

In rural settings, intimate partner violence interventions such as in home support can be effective [49] 

as well as facilitated group discussions [50]; these were not possible during lockdowns. These 

interventions rely upon social support, which became another stressor for women in the sample 

during COVID-19. The responses to the survey question ‘I felt isolated physically or psychologically’ 

pre-pandemic was 4% ‘Yes’ for women and 4% for men. During the pandemic, 37% of women 

responded ‘Yes’ and 21% of men responded ‘Yes’; men may have felt isolated, but in this sample not 

to the same extent as women. Social supports have been linked to mental health, female university 

students who had greater social support had reduced anxiety, depression, and stress symptoms [51]. 

Social supports may have a greater impact on female mental health symptoms in comparison to males 

[52]; these findings show males may be more resilient to isolation [51], [52]. Despite experiences of 

decreased perceived safety and increased isolation, reported mental health resource access did not 

differ for women during COVID-19, and increased only 1% from before to during in men; possibly 

indicating there are barriers to or stigma associated with accessing mental health support. Few 

sampled women and men reported seeing their family members never or not at all prior to COVID-

19; during the pandemic, however, 19% of women and 14% of men reported no family contact.  

Reported alcohol and marijuana use increased for men and women during COVID-19; 

indicating substance use as a coping mechanism [53]. During COVID-19 21.5% of women reported 

consuming alcohol more than twice a week and 5.2% reported consuming marijuana more than twice 

a week. The increase in consumption of alcohol by women may be in response to increased stress 

[54], [55]. While men reported increased use, the magnitude of increase for both substances were 

larger for women respondents. 

The final figure shows counties with high cumulative COVID-19 case rates may have higher 

poor mental health adjusted odds. This possibility could be examined in future work – as it may be 

valuable to understand how mental health changed in response to the severity of COVID-19 in rural 

communities.  

3.1. Limitations  

This sample is not representative of the general populations living in the 7 counties surveyed. 

This sample was older, more educated), and had more visible minorities than the census. Non-Binary 

and other gender identities were not well captured by this survey; in the analysis process it was 
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impossible to discern the difference between individuals who utilized other pronouns versus those 

who preferred not to answer. As a result of this, genders other than women and men were not 

included. This is a major limitation as gender exists on a spectrum and there are many more gender 

identities and expressions than man and woman [56]. The survey did not collect biological sex data 

or data on sexuality, so it is unknown if the respondents in the home were living in heteronormative 

households; these are important considerations in understanding how social support may impact 

mental health outcomes [57]. There is a need for additional research on gender identity and sexuality 

in the context of COVID-19. The sample could have been improved by expanding to include urban 

and suburban counties as comparators.  

5. Conclusions 

Women surveyed in this study reported increased isolation and greater concern for personal 

safety. Respondents who self-identified as women were slightly less educated, younger, and had 

more dependants than those who self-identified as men. Women reported poor mental health during 

COVID-19 more than men, and even with covariate adjustments. Odds ratios differed across the 

counties surveyed for this study, underscoring the importance of accounting for spatial variation 

within rural areas. Women and men reported increased substance use during COVID-19. There is a 

strong need for rural [58] and gender specific interventions during pandemics or other distressing 

events. Women may experience increased burden of household work; it may become impossible to 

balance career, childcare, and household work when the demands for each increase. Women need 

social support to thrive, an increase in social isolation, will reduce women’s’ protections from poor 

mental health outcomes. It is imperative to take steps to ensure supports for women during future 

pandemics; gender-based health equity must be prioritized in hazard planning.  
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