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Purpose: This study aimed to determine the relationship between demographic diversity and veterinary professionals regarding their psychological distress and suicidal experiences. This study also aimed to determine what demographic factors were associated with psychological distress and suicidal experiences for veterinary professionals.

Methods: This study used a cross-sectional web-based questionnaire to assess the prevalence of diversity, psychological distress, and suicidality in individuals over 18 working in the veterinary field within the United States. The study received 2,482 responses resulting in 2,208 responses that were included in the analysis. Descriptive statistics were performed to identify the categories with the highest rates of psychological distress, suicidal thoughts, and suicidal behaviors. Binomial logistic regressions were conducted to identify the strongest statistical predictors of psychological distress (Kessler-6-K6), suicidal thinking and suicide behaviors.

Results: Of the 2,208 respondents included in the analysis, 888 (41%) were experiencing serious psychological distress and 381 (17.3%) had considered suicide in the past 12 months. Results of the binomial regressions indicate gender, social class, age, and disability status were the strongest predictors of psychological distress. When controlling for psychological distress, the strongest predictors of suicidal thinking were sexual orientation, marital status, and professional role.

Implications: Limited research has been done to explore the relationship between demographic diversity of veterinary professionals and psychological distress, suicidal thoughts, and suicidal behaviors specifically. These results shed light on multiple demographic factors that promote and attenuate mental health, as well as the importance of asking respondents their demographic identities in veterinary medicine research. This research attempts to identify these mental health factors without collapsing categories with small sample sizes, which does cause a limitation in statistical power, yet also demonstrates how to increase inclusivity in research.
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Introduction

Veterinary professionals are at higher risk of mental health concerns and suicidality. Data on suicidality of veterinary professionals spans decades, first being mentioned in a review of causes of death of US veterinarians from 1947 to 1977, which showed white male veterinarians had a 1.7-fold risk of death by suicide compared to the general public (1). Elevated risk of death by suicide was expanded to include female veterinarians in a review of the causes of death in California veterinarians spanning from 1960 to 1992, where male and female veterinarians were shown to be at 2.5 and 5.9 times the risk of the general public to die by suicide (2). This elevated risk level is reflected in literature from several countries, including Norway, the United Kingdom, Belgium, and Australia (3–6). Literature regarding suicidal behavior and the veterinary profession has primarily focused on veterinarians. However, a 2019 study showed that veterinary technicians were also at significantly higher risk of dying by suicide when compared to the general public, with male and female technicians having a 5 and 2.3 fold risk, respectively (7).

The cause of this increased risk is multifactorial, and the literature reflects a variety of personality and occupational stressors. A variety of mental health concerns are reported in veterinarians. In a study of US veterinarians, male and female veterinarians were found to have elevated levels of serious psychological distress (6.4% and 11.0% respectively) when compared to the general public (8). The percentage of men and women in the general public that were shown to have high psychological distress were 2.4% and 3.9% (9). A study of over 5,000 US veterinarians found 50.2% had low mental well-being scores, and 58.9% had high secondary traumatic stress scores (10). Broadly, the concerns include personality factors, financial concerns, interpersonal conflict and coworker dynamics, client interactions, work-life balance concerns, exposure to euthanasia, and access to means (7, 11–14). One personality factor that warrants particular attention is neuroticism-also known as emotional instability. This is one of five factors in the Big Five personality traits model-the others being agreeableness, conscientiousness, extraversion, and openness (15). Neuroticism is associated with experiencing more negative emotions and being more sensitive to stress (16). It is not only associated with having more negative mental health experiences generally (17), but was also the strongest predictor of psychological distress and low wellbeing in a representative sample of United States veterinarians (18). Rates of this personality factor were also higher in veterinarians than in the general population (18), making this a particularly important part of understanding mental distress and low well-being in veterinarians. Perfectionism, which has been shown to be strongly correlated with neuroticism, is also associated with decreased resilience and enhanced experience of moral stressors in veterinary professionals (19, 20).


Diverse demographics

Another aspect of human experience that can contribute to increased psychological distress and suicidal thoughts is an individual’s social location and identity. Given the events surrounding racism in 2020, even more pressure has been put on researchers to update and expand demographic questions on surveys for two purposes: (1) to increase research integrity by accurately describing a sample and (2) to be inclusive of the multiple social identities a research participant may be experiencing (21). Previous research has evaluated mental health in veterinary professionals through the demographic lens of age, binary gender (male or female), and income (12, 13, 18, 22, 23). However, multiple other demographics are missing in the literature. Recently, a study was conducted that identified psychological distress in veterinary professionals who identified with diverse gender and sexual orientation identities (24). Findings indicated that transgender, nonbinary, non-heterosexual cis women and non-heterosexual cis men had even higher rates of suicidal ideation and psychological distress than previously reported binary (male or female) veterinarians. To our knowledge, Witte’s study is the first published study to look at diverse gender and sexual orientation demographics.

Race and ethnicity are also important to consider. In the general population, race and ethnicity are known factors that correlate with worse physical and mental health (9, 25, 26). There are several pathways by which these outcomes occur such as structural, cultural, and individual racism (27). The profession of veterinary medicine is predominantly a white non-Hispanic population. Rates of this veterinary demographic are higher than in the general USA population. For instance, estimates in 2020 indicate 87.5% of USA veterinarians were non-Hispanic whites, compared to 61.9% of people in the general population. Among veterinary technologists rates are similar: 73% of veterinary technicians were non-Hispanic whites, compared to the general population which was 61.9% (28). Although there has been a steady increase of veterinary students with racial and ethnic diversity since the 1980’s, in 2020 the prevalence of racially diverse students in veterinary colleges was somewhere between 25%–30% (29) whereas among human medical students it was 49% (30).

Disability status should also be considered a demographic identity. Individuals who experience a disability are more likely to experience psychological distress than those without a disability (9, 31, 32). In veterinary medical education it can be a challenge to successfully attend to student learning differences due to disability status while also meeting curricular competencies, particularly the clinical year (33). Having to access these accommodations within veterinary medical education can be difficult for some students who may not want others to be aware of their unique learning needs.

Marital status is also included as a demographic identity as research often indicates that the built-in support through marriage is a protective factor for mental health and that those who are separated, divorced, never married, or widowed are at higher risk of psychological distress (34, 35). However, in the veterinary profession, cisgender female veterinarians report feeling less career support from their spouses and increased marital stress than cisgender male veterinarians (36). In a study of veterinary officers, higher scores of burnout, depression, and anxiety were reported for married veterinarians than for single veterinarians (37).



COVID-19 and civil unrest

It is important context that the data presented here were collected at the beginning of 2021. At the time of data collection, several external factors had the potential to impact mental health including the global COVID-19 pandemic, civil unrest, and a divisive political climate. A poll of United States citizens in June of 2020 showed that 4 in 10 adults had symptoms of anxiety or depressive disorder, elevated from 1 in 10 adults in the same period of 2019 (38). Additionally, this survey found that essential workers were at increased risk when compared to the general public for mental health effects of the pandemic, including suicidal ideation (22% vs. 8%) (38). Veterinary professionals in clinically facing roles were deemed essential workers in most jurisdictions of the United States (39).

The aim of the current study was to identify psychological distress, suicidal thoughts, and suicidal behavior in a sample that had the opportunity to disclose diverse demographic identities. Our research questions were:

1. What is the relationship between demographic factors in veterinary professionals, psychological distress, and suicidal experiences?

2. What demographic factors put veterinary professionals most at risk for psychological distress and suicidal experiences?




Materials and methods

A cross-sectional web-based questionnaire was designed in the Qualtrics survey platform (40) to assess the prevalence of diversity, psychological distress, and suicidality. The survey was distributed across social media channels and emails among various veterinary organizations (Table 1). Data were collected between February 10, 2021, and April 6, 2021, with weekly invitations to participate on social media and listservs (see Table 1). The veterinary organizations that received invitations to participate ranged in size from 491 members to 38,000. To participate in the survey, individuals needed to work or study in the veterinary field in the United States and be 18 or older. This study was acknowledged as exempt by the University of Tennessee Institutional Review Board. As this survey was distributed through social media, the “prevent indexing” Qualtrics feature was enabled to block web engines from listing the survey in search results. Also, any completed response that took less than 10 min was removed from the survey. In addition, respondent data was manually checked for batch entries.



TABLE 1 Organizations that received recruitment invitations.
[image: Table1]


Survey

The demographic portion of the survey questions included race, ethnicity, marital status, social class (poor, working class, middle class, upper middle class, affluent), gender, sexual orientation, disability status, income, and age. Additionally, job-related questions such as role and setting were asked. These demographic questions were self-report questions. Some questions had “yes/no/prefer not to answer” (e.g., Are you currently experiencing a disability, impairment or significant disease?) whereas others listed categories. For example, for annual income, there was a list of income ranges to choose from (e.g., under $25,000, $25,001–50,000, etc.). The survey also included mental health measures of mental well-being, psychological distress, and suicidality.



Mental health outcomes


Psychological distress

The Kessler 6 (K6) (41) measures psychological distress and has been used in multiple studies that assess risk in the veterinary community (12, 18, 23, 24). K6 asks questions based on a Likert scale [e.g., during the past 30 days, about how often did you feel hopeless? All of the time (4), most of the time (3), some of the time (2). A little of the time (2), or none of the time (1)]. The scores are then added together to get a total sum score between 0–24 (41). As the score increases, the level of distress increases. Scores of 13 or higher indicate serious risk of psychological distress. A score between 5–12 indicates risk of moderate psychological distress. A score of 4 or lower indicates low psychological distress. In the current study the reliability of K6 scores as estimated by coefficient alpha was 0.95. In the current study the focus was on scores of 13 or higher, indicative of serious risk of psychological distress. A dichotomous variable was created indicating whether a respondent’s K6 score was equal to or greater than 13 (1 = yes, 0 = no). A dependability index for this classification, equivalent to the Brennan–Kane dependability index, was computed (42). This index for this study was 0.95.



Suicidal thinking and behaviors

Suicidal thinking and behaviors were assessed using dichotomous questions that asked about the presence of suicidal thoughts, plans and attempts in the last 12 months (e.g., at any time in the past 12 months, up to and including today, did you seriously think about trying to kill yourself?). Asking about suicidal thinking and behaviors within the “past 12 months” is a common practice in large population-based studies such as the National Survey on Drug Use and Health (NSDUH). The NSDUH has asked these questions since 2015 and have multiple large data sets in which suicide risk has been analyzed (43). For example, a recent study used the 2018 wave to identify suicide risk in sexual minority adults and found an increased risk for suicidal thinking and behaviors compared to heterosexual populations (43).




Data analysis

Descriptive statistics were used to provide a depiction of the characteristics of the sample in the current study. Two main research questions were investigated in binary logistic regression analyses: (1) what demographic characteristics are associated with severe psychological distress, as indicated by K6 scores of 13 or higher; and (2) what demographic characteristics, over and above severe psychological distress, are associated with suicidal thinking? In these logistic regression analyses, the independent variables were age, gender identification, sexual orientation, marital status, ethnicity, race, practice type, professional role, disability status, social class, number of children in respondent’s family, and total annual income. The dependent variable was respondents answer to the following question, “at any time in the past 12 months, up to and including today, did you seriously think about trying to kill yourself?,” with “yes” coded as 1, and “no” coded as 0.

Given the large number of independent variables, type I error control was important. Thus, tests of the statistical significance of individual independent variables were not conducted unless the overall logistic regression model was statistically significant at the 0.0001 level. Further, specific comparisons of sub-categories of categorical variables, such as comparing sexual orientations of heterosexual with gay/lesbian, were only made if the overall categorical variable was statistically significant. The logistic regression analyses were conducted using Mplus version 7.4, and missing data were managed using full information maximum likelihood (FIML). Robust maximum likelihood estimation was used.

Some subcategories of categorical variables had small numbers of cases, which is often handled by combining categories because of methodological issues associated with small sample sizes and sparse data (44). In the current study this was not done given the important objective of inclusion of all forms of diversity in the data analyses. To help control for problems incurred by small sample sizes in subcategories, 99% confidence intervals were used to help facilitate interpretations of results involving subcategories with small sample sizes.




Results


Participants

Of 2,482 responses, 2,208 had usable data and were included in this analysis. Demographic data are reported in Tables 2–4. Eleven percent of respondents identified as African/Black, Indigenous, Asian, Pacific Islander, Middle Eastern, or two or more races (N = 235). Two percent (N = 43) indicated their race was not listed, and 1% (N = 22) chose not to answer. Regarding gender, 11% (N = 247) of our sample identified as transgender, gender non-conforming, gender fluid, agender, questioning, or other, and 3% (N = 69) chose not to answer. With sexual orientation, 22% (N = 448) identified as gay/lesbian, bi+/non-monosexual, fluid, queer, questioning, asexual, or other, and 1% (N = 18) chose not to answer. Regarding relationship status, 39% (N = 865) indicated they are separated, divorced, widowed, or never married. 67% (N = 1,474) do not have any children. Ten percent of the sample is between the ages of 18–24 (N = 227), and 7% are above the age of 55 (N = 154). When asked about the presence of a current disability, disease, or significant illness, 20% (N = 443) indicated yes. Two percent preferred not to answer (N = 51). Three percent of the participants identified as poor (N = 59), and 30% identified as working class (N = 645). Regarding annual income, 9% of the sample indicated their household income is less than $25,000 a year (N = 187), and 20% reported between $25,000–$50,000 (N = 433). Finally, 63% of the respondents were employed as veterinary professionals (customer service, unlicensed veterinary assistant, credentialed technician, management, or other), and 37% were veterinarians.



TABLE 2 Participant characteristics—gender, age, race, ethnicity, sexual orientation and disability status.
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TABLE 3 Participant characteristics–marital status, children, income and social class.
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TABLE 4 Participant characteristics—professional role.
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Tables 2–4 also indicates the overall at-risk results of the K6, and suicidal experiences. 41% (N = 888) of the sample met the criteria for serious psychological distress. For suicide experiences, 17.3% (N = 381) of the sample considered suicide, 4% (N = 88) planned suicide, 0.7% (N = 16) attempted suicide, 0.4% (N = 9) received medical attention from an attempt, and 0.3% (N = 7) were hospitalized in the past 12 months due to injury from suicide attempt. Tables 2–4 report each demographic category and the percent within each category that had high K6 scores or answered yes on the suicide thinking/behavior questions. For example, Table 2 reports that 16.4% (N = 288) of all cisgendered female survey respondents (N = 1,760) selected “yes” when asked if they had considered suicide within the past 12 months.



Results of descriptive statistics

Of the overall sample, 888 respondents (40.2%) were experiencing serious psychological distress. In the gender category, cisgender males had the lowest percentage of respondents experiencing psychological distress (N = 36, 33.0%). The highest were those who identified as gender fluid (N = 12, 70.6%) and gender non-conforming (N = 26, 66.7%). However, all of these sample sizes were small. The categories with the highest percentage of those that considered suicide in the past 12 months were agender (N = 3, 42.9%), transgender male (N = 4, 36.4%), gender non-conforming (N = 11, 33.3%) and questioning (N = 4, 33.3%). In the largest gender category, cisgender female, the percentage of serious psychological distress was 39.9% (N = 702). For the age category, the younger the participant, the more likely they were to have serious psychological distress. For example, in the age range of 45–54 (N = 76), 25.4% had high K6 scores whereas in the 18–24 years category, 62.1% did (N = 141). Those in the youngest age bracket also had the highest percentage of respondents who had considered suicide in the past year (N = 81, 35.7%).

For race, the categories that experienced the highest rates of psychological distress was Middle Eastern (N = 5, 71.4%), African Diaspora (N = 11, 52.4%), Indigenous (N = 10, 43.5%), and two or more races (N = 41, 42.7%). Each of these categories had small sample sizes however, requiring caution in interpreting. For those who identified with the largest race category, White, the percentage experiencing serious K6 scores was 40.2%. For ethnicity, the category with the largest percentage experiencing serious psychological distress was Hispanic (N = 62; 46.6%). The categories that had the highest percentage of those that considered suicide in the past year were Indigenous (N = 7, 30.4%) and two or more races (N = 21, 21.9%).

In the sexual orientation category, those who identified as questioning had the highest rate of serious distress (N = 18, 66.7%). They were followed by bisexual (N = 157, 40.7%), asexual (N = 16, 47.1%), and fluid (N = 6, 46.2%). With the exception of the bisexual category, all of the other above categories had a small sample size. Those who identified as heterosexual had the lowest rate of psychological distress (N = 630, 37.2%). Five respondents who identified as fluid (38.5%) and one hundred respondents who identified as bisexual (36.4%) indicated they considered suicide in the past year.

For disability status, those who indicated they were currently experiencing a disability, had a higher percentage experiencing serious psychological distress (N = 217, 49.0%) over those who were not experiencing a disability (N = 637, 38.1%). The percentage of those with a current disability that considered suicide in the past 12 months was 22.3% (N = 99). In the marital status category, those who selected the response of separated had the highest K6 scores (N = 17, 53.1%) followed by never married (N = 331, 49.0%). The lowest rate of K6 scores for marital status was the widowed (N = 3, 21.4%) and in a married or committed relationship (N = 480, 36.2%). For the number of children, those who selected “0” children had the highest K6 scores (N = 665, 45.1%). The lowest rate of serious psychological distress in the children category was for those who have three children (N = 28, 25.7%). Again, small sample sizes (e.g., having 3 children) needs to be interpreted with caution. The categories that had the highest percentage of those who considered suicide in the last 12 months were also those who were separated (N = 11, 34.4%), never married (N = 147, 21.8%), did not have any children (N = 297, 20.1%) or had one child (N = 42, 16.5%).

In the demographic category of annual income, those who selected $25,000–50,000 had the highest K6 scores (N = 244, 56.4%). In general, as the income bracket increased, the rates of serious psychological distress decreased. This same trend was true for social class. For those who selected “poor” social class, 69.5% had high K6 scores (N = 41). For those who selected an “affluent” social class, 19.3% had high K6 scores (N = 11). For those that considered suicide in the past 12 months, the highest percentages were in the income bracket of under $25,000 (N = 54. 28.9%), $25,000–500,000 (N = 141, 32.6%), and $50,000–75,000 (N = 70, 24.2%), poor social class (N = 23, 39%), and working class (N = 195, 30.2%).

With professional roles, those who selected unlicensed veterinarian assistants had the highest rates of serious K6 scores (N = 137, 57.8%). This was followed by customer service (N = 40, 54.1%) and student (N = 98, 49.5%). Practice owners had the lowest percentage of serious psychological distress (N = 51, 27.9%) followed by associate veterinarians (N = 161, 28.6%). This trend is similar for those that considered suicide in the past 12 months. Those who identified as having a customer service or unlicensed veterinarian assistant role had the highest percentages of considering suicide (N = 26, 35.1% and N = 79, 33.3% respectively).



Results of logistic regression analyses


Results for K6 level

The overall chi-square for this model was, χ2(61) = 285.79, p < 0.0000001. Statistically significant chi-square values for specific variables were for gender, χ2(9) = 17.74, p = 0.038; social class, χ2(5) = 52.59, p < 0.0001; age, χ2(1) = 10.47, p = 0.0012; number of children, χ2(1) = 4.82, p = 0.028; and disability, χ2(1) = 11.04, p = 0.0009. These were statistically significant predictors of significant levels of K6. Professional role, χ2(8) = 9.16, p = 0.33; sexual orientation, χ2(8) = 13.33 p = 0.10; professional practice, χ2(14) = 16.5, p = 0.28; marital status, χ2(4) = 4.58, p = 0.33; annual income, χ2(1) = 0.83, p = 0.36; race, χ2(6) = 3.17, p = 0.79; and ethnicity, χ2(3) = 4.53, p = 0.21, were statistically nonsignificant predictors of K6 level. The R2 for this model was 0.19, z = 9.82, p < 0.001; about 19% of the total variation in K6 scores was explained by the independent variables. In terms of area under the curve (AUC), this effect size is 0.75.

The specific results for the statistically significant predictors are shown in Table 5. Statistically nonsignificant results are not included in this table in the interest of space and brevity.



TABLE 5 Results for predictors of K6 level.
[image: Table5]

These results strongly suggested that social class (0.0001 level of statistical significance), age (0.001 level of statistical significance) and disability (0.001 level of statistical significance) were associated with significant K6 scores. Specifically, the odds of those identifying as being poor were about three times greater than those identifying as in the middle class to have significant K6 scores. Those identifying as working class were about 1.8 times more likely than those identifying as middle class to have significant K6 scores. Those identifying as upper middle class were slightly more than half as likely to have significant K6 scores than those identifying as middle class. Those reporting some form of disability were nearly one-and-a-half time more likely to have significant K6 scores as those not reporting any disability. As the age of respondents increased, the odds they had significant K6 scores decreased (odds ratio = 0.96 for each year age increased).

Results also suggested, at the 0.05 level of statistical significance, that as the numbers of children a respondent had increased, the less likely they were to have significant K6 scores (odds ratio = 0.89 per each child). Those self-identifying as gender nonconforming were more likely than those identifying as cis-gender female to have significant K6 scores (odds ratio = 2.80), though these specific results were based on a very small sample of respondents identifying as gender nonconforming (n = 33), so these results should be interpreted cautiously and as tentative.

The categorical variable “sexual orientation” as a whole was statistically non-significant, χ2(8) = 13.3, p = 10. But the Bi+ category regression coefficient was statistically significant, b = 0.44, z = 2.92, p = 0.003.




Results for suicidal thinking with K6 level as a predictor

The overall chi-square for this model was, χ2(62) = 334.42, p < 0.0000001. Sexual orientation, χ2(8) = 29.86, p = 0.0002; marital status, χ2(4) = 10.82, p = 0.029; professional role, χ2(8) = 17.94, p = 0.022; and K6, χ2(1) = 185.3, p < 0.0001 were statistically significant predictors of suicidal thinking. Race, χ2(6) = 9.74, p = 0.14; gender, χ2(9) = 2.33, p = 0.98; professional practice role, χ2(14) = 16.42, p = 0.29; ethnicity, χ2(3) = 0.58, p = 0.90; annual income, χ2(1) = 0.82, p = 0.36; age, χ2(1) = 3.35, p = 0.07; disability, χ2(1) = 2.13, p = 0.14; social class, χ2(5) = 2.25, p = 0.81; and number of children, χ2(6) = 0.50, p = 0.48 were statistically nonsignificant. The R2 for this analysis was 0.27, z = 11.73, p < 0.001; this model accounted for 27% of the variation in suicidal thinking scores. This effect size is 0.80 in terms of AUC.

The specific results for statistically significant predictors are shown in Table 6. Statistically nonsignificant results are not included in this table in the interest of space and brevity.



TABLE 6 Results for predictors of suicidal thinking, with K6 level as a predictor.
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These results suggested at the 0.001 level of statistical significance that those self-identifying as monosexual, bisexual, pansexual, or omnisexual were more than twice as likely to report suicidal thinking, holding K6 level constant, than those self-identifying as heterosexual. If this sexual orientation is compared with all others, except gender fluid (see following), the odds a respondent identifying as monosexual, bisexual, pansexual, or omnisexual remain twice as likely as any of the other sexual orientations to report suicidal thinking (odds ratio = 2.02, p < 0.001).

A weaker finding, based on only 13 respondents, hinted that those identifying as gender fluid may be as much as 3 times more likely than those identifying as heterosexual to report suicidal thinking. If gender fluid is compared with all other sexual orientations (except Bi+), the odds drop to slightly more than 2 times that those identifying as gender fluid will report suicidal thinking as will those identifying as any of the other sexual orientations (except for Bi+). This finding, given the very small sample size involved, should be taken as suggestive and interpreted within the context of the very small sample size of n = 13.

Results also suggested, at the 0.05 level of statistical significance, that persons separated from a spouse or partner may be nearly 3 times more likely to report suicidal thinking than those married or in a committed relationship. This finding is based on a small sample of persons separated (n = 32), so these findings should be taken as suggestive and tentative.

Results also suggested, at the 0.01 level of statistical significance, that those in the role of a relief vet were about 2.2 times more likely to report suicidal thinking than those in the role of an associate vet. This result should be interpreted cautiously as the sample of respondents identifying as relief vets was only 78. Results further suggested, at the 0.02 level of statistical significance, that those in “other” professional roles were only about half as likely to report suicidal thinking as those in the role of associate vet. If these professional roles are compared with all other professional roles, those in the role of relief vet were about 2 times more likely (p = 0.017), and those in “other” professional roles less than half as likely (odds ratio = 0.44, p = 0.003), as those in any other professional roles to report suicidal thinking, holding K6 level constant.

Finally, results strongly suggested, at the 0.0001 level of statistical significance, that respondents with significant K6 scores were more than 5 times more likely to report suicidal thinking than those with nonsignificant K6 scores.



Kessler 6 and suicidal thoughts

The younger the participant [X2(6, N = 2,158) = 99.579, p < 0.001] and the lower social class [X2(5, N = 2,142) = 185.903, p < 0.001] they selected, the more likely they were to experience psychological distress. Compared to married participants, those who were separated were more likely to experience serious distress [X2(4, N = 2,162) = 36.654, p < 0.001]. Compared to those who did not identify as disabled, those with disabilities were more likely to have a higher K6 score [X2(2, N = 2,142) = 20.594, p < 0.001]. In the gender category, those who identified as questioning were less likely to meet threshold K6 levels than cisgender women [X2(9, N = 2,155) = 28.730, p < 0.001]. Bisexual+/non-monosexual individuals were also more likely to have serious psychological distress when compared to heterosexual individuals [X2(16, N = 2,157) = 62.910, p < 0.001]. For those more likely to experience a serious psychological distress score, they were also more likely to have lower mental well-being [X2(1, N = 2,053) = 302.940, p < 0.001] and more likely to have suicidal thoughts [X2(1, N = 1,343) = 175.743, p < 0.001].



Sexual orientation

A post hoc analysis of sexual orientation was performed, merging results into three categories: heterosexual, gay/lesbian, and bisexual/other (fluid, queer, questioning, asexual). Participants who identified as bisexual, fluid, queer, questioning, asexual, or other were more likely to have serious psychological distress and considered suicide in the past 12 months (p < 0.001). They also were more likely to make a suicide plan in the past 12 months (p < 0.05). This post hoc analysis used pairwise comparisons using the z-test of two proportions with a Bonferroni correction (Table 7).



TABLE 7 Sexual orientation chi-square results.
[image: Table7]




Discussion

There has been growing attention to mental health and suicidal thinking and behaviors in veterinary medicine for the past several years (23, 45). The findings of this research continue to shed light on this topic and affirm that those in the field of veterinary medicine experience both psychological distress as well as suicidal thinking and behaviors. Within context, the 2021 results of the National Survey on Drug Use and Health (NSDUH, 2021), indicate that 22.8% of adults experienced mental disorders and 4.8% experienced suicidal ideation. A meta-analysis of 54 studies exploring suicidal behaviors during the pandemic found 10.8% of respondents experienced suicidal thinking (46). However, estimates for health care workers were higher. For instance, a cross sectional study exploring mental health impacts of COVID among health care workers found 57% reported acute stress, 48% symptoms of depression, and 33% symptoms of anxiety. In another study, 26% of essential workers, which members of the veterinary industry were, reported suicidal thinking (47). Thus our rates of psychological distress and suicidal thinking were also found in other similar populations during the pandemic. Additionally, several demographics were associated with increased risk of psychological distress and suicidal thinking in our findings.


Demographic identity


Gender identity

Cisgender women were more likely than cisgender men to experience psychological distress. Male veterinarians have been shown to have higher well-being scores than their female counterparts in several studies (12, 23). While those analyses did not account for gender identity within their samples, there is evidence in both the veterinary and general literature that cisgender identification is protective for wellbeing (24, 48–50). Those who identified as transgender females, transgender males, gender non-conforming, or gender fluid were more likely to experience serious psychological distress than cisgender male and cisgender females. Of all the gender categories, the only one that showed statistical significance in the logistic regression was gender non-conforming. However, the sample size was very small (n = 33) as compared with cisgender female (n = 1,760). Though many of the other categories did not reach statistical significance, the above trends as indicated by percentages are in line with much of the literature published on gender identity and psychological distress, including studies within the veterinary community, wherein individuals with minoritized gender identities score lower in various wellbeing measurements and higher in suicidality risk (24, 48, 49). A larger sample size might bring these trends into significance. Within the literature on gender identity and psychological well being, factors such as outness, a sense of belonging and exposure to violence, have been shown to have impact on wellbeing and suicidality in minoritized gender identity groups (51–53). As these variables were not quantified in this dataset and the sample size of non-binary categories, definitive conclusions are difficult to draw.



Sexual identity

Heterosexuality was associated with a decreased K6 score and thoughts of suicide in comparison to other groups. The protective relationship of heterosexuality to psychological distress has been well shown in the literature (54–56). Non-heterosexual identities may face a number of challenges to their wellbeing including threats of violence, discrimination, and harassment (24, 51, 55). Previous large studies of veterinary wellbeing and suicidality did not directly compare heterosexuals to other sexual identities (12, 18, 45). However, in a recent analysis, non-heterosexual identities were found to have higher levels of suicidal ideation and attempts, and non-heterosexual women were found to have higher K6 scores than veterinary populations as a whole (24). In the current study, many of the sexual orientation categories had small sample sizes thus have limitations. However, the category of bi-sexual had a sample size of 275 and demonstrated a clear statistical significantly increased risk of serious psychological distress. In addition, identifying as bi-sexual was also significantly associated with a higher risk of suicidal thinking.

Identifying as gay or lesbian, in our study, had a slightly higher percentage of respondents with serious K6 scores. However, this category did not demonstrate statistical significance. This could be because of the small sample size of the gay/lesbian category (n = 86). However, in a recent representative study that took place during COVID-19, 65% of those who identified as bi-sexual experienced depression or anxiety, whereas 50% of those who identified as gay or lesbian experienced depression or anxiety. The same trend was true for suicidal ideation. Those who identified as bi-sexual were much more likely (39%) to experience suicidal ideation than those who identified as gay or lesbian (23%) (47).

In a good deal of the literature, Bi/non-monosexual, queer, questioning, and asexual identities are often combined or not represented at all. Even within an umbrella of bisexuality there is a relative lack of inclusion of the bisexual community in psychological literature. In one large scale review of LGBTQ depression and anxiety, 52% of the articles were rejected as they did not report separate data for bisexual people (57). In our post hoc analysis, non-gay/lesbian/heterosexual orientations were more likely to have serious psychological distress. They were also more likely to have considered and made a suicide plan in the past 12 months. This is in line with the available data for these communities and mental health (55, 57–62). Poor mental health outcomes within these communities have been largely attributed to erasure/invisibility, a lack of affirming support, as well as double discrimination from both the hetero and LGBTQ+ communities (57, 59–61). These factors contribute to a lack of a supportive community and sense of belonging, which has been shown to negatively impact mental health outcomes in sexual minorities (24, 59, 60).



Social class

The results of this research indicate social class was associated with psychological distress. The lower the social class, the higher the percentage of respondents who met criteria for serious psychological distress. Those who identified in the poor, working class, or upper middle class (compared with middle class) were statistically more likely to experience serious psychological distress. Financial problems have a high association with psychological distress and mental well-being (63, 64). Because role is often associated with social class, individuals who seem to carry more professional roles and have higher socio-economic status have better mental health than those who are in roles of direct labor (65, 66). Even so, health care workers with higher levels of socio-economic status experience more serious psychological distress than the general public (67).



Marital status

For relationship status, those who indicated they were separated had statistically increased K6 scores and were more likely to have suicidal thoughts in the last 12 months than those who were married or for those that were single. Some literature indicates that marriage is a protective factor (68) for psychological distress whereas some literature indicates that marriage is a risk factor (37). Considering the context of the COVID-19 pandemic during this study, it is worth noting that divorce rates appeared to be increasing early in the pandemic, but analyses from 2020 and 2021 indicate that overall divorce rates slowed in the United States (69). Relationship scientists indicate that couples may be greatly affected by (1) the uncertainties and stressors of the pandemic and (2) the underlying pre-existing vulnerabilities in their relationship pre-pandemic (70).



Disability

Currently experiencing a disability/limitation statistically increased K6 and whether or not an individual considered suicide. The relationship between disability status and psychological distress is well represented in the literature. Those who have a disability may experience serious psychological distress at a rate of seven times more than those who do not have a disability (71). Historically, individuals with disabilities were not welcome in veterinary medicine as they were seen as unable to comply with the high demands of the field (72). Odunayo and Zenithson argue that when those with disabilities are provided with appropriate accommodations, they enrich the field of veterinary medicine (73). Veterinary scholars suggest increasing diversity, equity, and inclusion training in clinics and professional organizations to include disability topics (73, 74).



Age

Age is consistently found as protective for mental health concerns in veterinary populations (45, 75–77). This is in line with findings in the general population that mental health improves with age. During 2021 NSDUH findings indicate that 33.7% of 18–25 years-olds had psychological distress, 21.8% of those 26–49, and 15% of those older than 50 reported psychological distress (NSDUH, 2021). These findings are likely related to improved emotional regulation, communication and coping skills developed over time (78). In our findings age also significantly predicted serious psychological distress-specifically as age went up distress went down.



Race

Surprisingly, in this study, race was not a statistical predictor of psychological distress, suicidal thinking, or suicidal behaviors. However, when looking at the descriptive statistics, there are a higher percentage of respondents who have high K6 scores if they selected their race as African American/Black, Indigenous, Middle Eastern, or two or more races than for those who selected their race as white. Although the relationship between experiences with race and psychological distress is documented in the medical profession (79, 80), there is a lack of studies on the connection between race/ethnicity and psychological distress, suicidal thoughts or suicidal behaviors in the veterinary profession. For our study, likely due to large differences in sample size between diverse race and ethnic diversity and white participants, the analysis was not able to make any statistically meaningful inferences. Further studies need to be conducted to identify a clearer picture of the relationship between race/ethnicity and psychological distress in the veterinary profession.



COVID-19 influence

Data collection for this analysis occurred during the COVID-19 pandemic. Negative mental health and wellbeing impacts of the pandemic have been noted on a global scale (48, 81). Specific challenges in the veterinary community have included increased exposure to ethically challenging situations, increased workload, and decreased staffing (12, 82). Impacts on wellbeing and mental health are mixed in the literature. An analysis of US veterinarians showed no change in veterinary well-being, nor in the prevalence of suicidal ideation or attempts, compared to their 2019 analysis (45). However, this same analysis did note a significant increase in serious psychological distress (45) and declines in veterinary wellbeing have been noted by other authors as a consequence of the pandemic (83).

The intersectional relationship of social class, race/ethnicity as well as sexual and gender identity with COVID 19 impacts is still being explored. Early analysis shows that minority populations have been disproportionately affected by the impacts of COVID-19. Racial minorities and lower income populations have an increased exposure to COVID-19, increased mortality, increased economic impacts, as well as decreased access to healthcare (84, 85). Gender inequalities were also exacerbated during the pandemic, as domestic violence increased during the pandemic, and women were subjected to greater economic impacts than their male counterparts (86). Sexual and gender minorities have also been shown to have increased mental health and wellbeing disturbances due to COVID-19 pandemic compared to straight and cis counterparts (87).



Role in practice

The respondents who identified their professional role as customer service or unlicensed veterinary assistant had higher percentages of serious psychological distress and considering suicide in the past 12 months than other roles in the profession. There was generally a trend that support staff and students had worse wellbeing and mental health than their DVM counterparts. This difference has been noted in other literature as well. In a 2021 survey, veterinary support staff were found to have higher suicidal ideation, suicide attempts, burnout, and serious psychological distress than their DVM counterparts (45). Another analysis found that while there was a significant general decrease in well-being across all professional categories, there was a greater impact in nursing staff and students, compared to their DVM counterparts (83). This is true across the healthcare workforce, as support workers are at higher risk for many negative health conditions (88).

In comparison to the role of associate vet, those who identified as a relief vet or “other” professional role were statistically significantly more likely to have suicidal thoughts. This difference has been noted in other literature as well. The Merck Animal Health Veterinary Wellbeing study found that relief vets had higher levels of psychological distress than other veterinarian roles (18).




Limitations

To our knowledge, this is one of the first studies in veterinary medicine to identify multiple diverse social locations and their role in psychological distress, suicidal thinking, and suicidal behaviors during the COVID-19 pandemic. An important goal for the research team was to not “other” any demographic category. Because categories were not grouped together in a dichotomous “majority” and “other,” several statistical challenges existed. For example, due to small cell sizes in several race categories, there was not enough statistical power to make an accurate comparison between races. This challenge impacted seeing a clear picture of how race impacted psychological distress and suicide factors.

We intentionally recruited participants using “diversity” language in the recruitment advertisements (e.g., the title of the recruitment language was “Intersectionality and mental health in Vet Med”). This could have led to a self-selection bias to include only participants who either identified as diverse or who felt comfortable with intersectionality language. However, the self-report nature of this research may have resulted in respondents under, over, or incorrectly reporting their demographic or experiences of distress. This is entirely possible given issues of stigma related to our research questions. We recruited from multiple veterinary organizations (Table 1), some of which are designed to assist those seeking mental health support. This could have led to an oversampling of respondents experiencing serious psychological distress. Because of self-selection bias and small numbers in some demographic categories, it is important to interpret these findings with caution. Moreover, the findings should not be generalized to the entire population of individuals working in veterinary medicine.



Implications of research findings

Attending to the demographic factors that may make an individual more susceptible to psychological distress and suicidal thinking is important to consider. Sexual identity and orientation, social class, being a support staff, and having a disability may make a person working in veterinary medicine more susceptible to experiencing distress. Cultural competence skills are important for veterinary practices to integrate into their training efforts toward creating veterinary communities of care and belonging. Additionally, we also found that those people who met criteria for psychological distress were 5 times more likely to endorse suicidal thinking. The K6 instrument is a very brief tool that has been widely used with many populations (41, 65, 89). It is free and open access (90). Our findings support other research that notes this tool can be helpful in identifying suicidal thinking (91, 92). Thus, the K6 may be a useful tool individuals can use to monitor their mental health. Paired with resources for seeking support and a culture that encourages accessing mental health care, this tool could be an important part of a suicide prevention approach in veterinary medicine.
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Married/committed 1327 (60.1%) 480 (36.2%) 208 (15.7%) 53 (4.0%) 9(0.7%)
Separated 32 (14%) 17 (53.1%) 11(34.4%) 1(3.1%) 1(3.1%)
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Widowed 14(0.6%) 3(21.4%) 0(0.0%) 0(0.0%) 0(0.0%)
Never Married 675 (30.6%) 331 (49.0%) 147 (21.8%) 30 (4.4%) 6(0.9%)
Missing 16 (0.8%) (0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
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Missing 46 (2.1%) 6(13.0%) 2(43%) 122%) 122%)
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Poor 59 (2.7%) 41(69.5%) 23 (39.0%) 5(8.5%) 0(0.0%)
Working class 645 (29.2%) 374 (58.0%) 195 (30.2%) 44/(6.8%) 10 (1.6%)
Middle class 844 (38.2%) 321 (38.0%) 123 (14.6%) 27 (3.2%) 3(0.4%)
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Missing 14(2%) 6(13.6%) 2(45%) 1(23%) 1(23%)

Overall sample





OPS/images/fvets-10-1130826-t004.jpg
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Overall sample 2,208 888 (41%) 381 (17.3%) 88 (4.0%) 16(0.7%)
Professional role

Customer service 74 (3.4%) 40 (54.1%) 26(35.1%) 5(6.8%) 4(5.4%)
Unlicensed vet assist 237 (10.7%) 137 (57.8%) 79 (33.3%) 20 (8.4%) 6(25%)
Credentialed tech 554 (25.1%) 266 (48.0%) 169 (30.5%) 36(6.5%) 4(0.7%)
Management associate 100 (4.5%) 41 (41.0%) 23(23.0%) 6(6.0%) 1(1.0%)
Associate veterinarian 562 (25.5%) 161 (28.6%) 0(0.0%) 00.0%) 0(0.0%)
Relief vet 78 (3.5%) 19 (24.4%) 0(0.0%) 00.0%) 0(0.0%)
Practice owner 183 (8.3%) 51(27.9%) 0(0.0%) 0(0.0%) 0(0.0%)
Intern/resident 54.(2.4%) 18 (33.3%) 12(222%) 1(1.9%) 0(0.0%)
Student 198 (9.0%) 98 (49.5%) 51(25.8%) 12(6.1%) 1(05%)
Other 153 (6.9%) 57(37.3%) 30 (19.6%) 8(5.2%) 10.7%)
Missing 15 (0.7%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)

Overall sample size is bolded.
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Gay/lesbian (N = 86) BiSex/Other (N = 392)

K6-serious
Past 12 consider
Past 12 plan

Past 12 attempt

630 (37.7%),
234 (23.5%),
56 (4.1%),
11(124%),

35 (40.7%), 214(55.2%), 39.99(2), p <0.001
14/(298%).5 1,324 (27%), 4306 (2),p <0.001
2(0.1%), 30 (9.7%), 6.83(2),p=0.033
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‘Differing subscript values indicate which groups of the independent variable have different statistically significant proportions (p < 0.05), based on chi-square with Bonferroni correction.
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Variable (%) of respondents K6 (serious) Past 12 consider Plai Attempt
Overall sample 2,208 888 (40.2%) 381 (17.3%) 88 (4.0%) 16 (0.7%)
Gender

Cisgender female 1,760 (79.7%) 702 (39.9%) 288 (16.4%) 72(4.1%) 15 (0.9%)
Cisgender male 109 (4.9%) 36 (33.0%) 13 (11.9%) 5(4.6%) 1(0.9%)
Transgender female 73 (3.3%) 34 (46.6%) 16(21.9%) 1(1.4%) 00.0%)
‘Transgender male 11(05%) 4(36.4%) 4(36.4%) 0.(0.0%) 00.0%)
Gender non-conforming 33.(1.5%) 22 (66.7%) 11(33.3%) 2(61%) 00.0%)
Gender fluid 17(0.8%) 12(70.6%) 9(52.9%) 1(59%) 0(0.0%)
Agender 7(0.3%) 1(143%) 3(42.9%) 1(143%) 00.0%)
Questioning 12(0.5%) 6(50.0%) 4(33.3%) 1(8.3%) 00.0%)
Other 94(4.3%) 31(33.0%) 18 (19.1%) 4(43%) 0(0.0%)
Prefer not to answer 69 (3.1%) 36 (52.2%) 15 (21.7%) 1(1.4%) 0(0.0%)
Missing 23 (1.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Age

18-24 227 (10.3%) 141 (62.1%) 81(35.7%) 12(53%) 2(0.9%)
2534 881 (39.9%) 400 (45.4%) 190 (21.6%) 46(5.2%) 13.(15%)
35-44 626 (28.6%) 233 (37.2%) 84 (13.4%) 23(3.7%) 1(02%)
45-54 299 (13.5%) 76 (25.4%) 15 (5.0%) 3(1.0%) 00.0%)
55-64 125 (5.7%) 32 (25.6%) 6(4.8%) 2(1.6%) 00.0%)
65-74 25 (11%) 4(16.0%) 3(12.0%) 2(8.0%) 00.0%)
75+ 4(0.2%) 2(50.0%) 1(25.0%) 0(0.0%) 00.0%)
Missing 21(1%) 0(0.0%) 1(4.8%) 0(0.0%) 0(0.0%)
Race

White 1,881 (85.2%) 756 (40.2%) 321 (17.1%) 74 (3.9%) 13 0.7%)
African Diaspora 210%) 11(524%) 1(48%) 0.(0.0%) 0(0.0%)
Indigenous 23 (11%) 10 (43.5%) 7 (30.4%) 0(0.0%) 00.0%)
Asian 86 (3.9%) 32 (37.2%) 11(128%) 2(23%) 0(0.0%)
Pacific Islanders 2(0.1%) 00.0%) 0(0.0%) 0(0.0%) 0.0.0%)
Middle Eastern 7(0.3%) 5(714%) 1(14.3%) 0(0.0%) 00.0%)
Two or more races 96 (4.3%) 41 (42.7%) 21 (21.9%) 5(5.2%) 2(21%)
Prefer not to answer 22(1.0%) 7(31.8%) 3(13.6%) 1(45%) 0.0.0%)
Not listed 43(1.9%) 24(55.8%) 15 (34.9%) 6(14.0%) 1(23%)
Missing 4(0.2%) 00.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Ethicity* 0.0%) (0.0%) 0.0%)
Hispanic 133 (6%) 62 (46.6%) 34(25.6%) 8(6.0%) 1(0.8%)
Other Hispanic 22(1.0%) 7 (31.8%) 2(9.1%) 2(9.1%) 00.0%)
Non-Hispanic 1,942 (88.0%) 789 (40.6%) 332017.1%) 74 (3.8%) 15 (0.8%)
Prefer not to answer 48 (2.2%) 18 (37.5%) 9(18.8%) 3(63%) 0.0.0%)
Missing 63 (2.9%) 12 (19.0%) 4(6.3%) 1(1.6%) 0(0.0%)
Sexual orientation

Heterosexual 1,692 (76.6%) 630 (37.2%) 234 (13.8%) 56 (3.3%) 11(0.7%)
Homosexual 86/(3.9%) 35 (40.7%) 14(16.3%) 2023%) 00.0%)
Bi/Non-monosexual 275 (12.5%) 157 (57.1%) 100 (36.4%) 26(9.5%) 4(1.5%)
Fluid 13 (0.6%) 6(46.2%) 5(38.5%) 0(0.0%) 00.0%)
Queer 32(1.4%) 13 (40.6%) 7(21.9%) 1(3.1%) 0.0.0%)
Questioning 27(1.2%) 18 (6.7%) 8(29.6%) 0(0.0%) 00.0%)
Other 11(05%) 4(36.4%) 4(36.4%) 1(9.1%) 00.0%)
Prefer not to answer 18 (0.8%) 7(38.9%) 1(5.6%) 0(0.0%) 0(0.0%)
Asexual 34.(1.5%) 16 (47.1%) 8(23.5%) 2(59%) 1(29%)
Missing 20 (0.9%) 2(10.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Disability status

Yes 443 (201%) 217 (49.0%) 99 (22.3%) 26(5.9%) 5(1.1%)
No 1671 (75.7%) 637 (38.1%) 266 (15.9%) 57(3.4%) 8(0.5%)
Prefer not to answer 51(2.3%) 28 (54.9%) 14(27.5%) 4(7.8%) 2(3.9%)
Missing 43(1.9%) 6(14.0%) 24.7%) 1(23%) 1(23%)

“Ethnicity was categorized in the survey as follows: (1) Hispanic (Argentinian, Bolivian, Mexican, Spanish, Columbian, Cuban, Dominican, Ecuadorian, Puerto Rican, etc.) (2) Other Hispanic,
Latinsx, or Spanish Origin (3) Non-Hispanic (4) Prefer not to answer.
Overall sample size is bolded.
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