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Abstract

High stress is a public health issue in the United States (US), that disproportionately affects
socially-marginalized group members, including racial and ethnic minorities and those of low
socioeconomic status. While city governments have the potential to reduce stress exposure and
health disparities through municipal policies, very little is known about factors that are associated
with mayor officials’ beliefs about stress as a determinant of disparities. This information is
important because it can inform the design of interventions to educate city policymakers about
evidence related to stress and health disparities. Using data from a 2016 survey of 230 mayor
officials (101 mayors, 129 senior staff), multivariable logistic regression was used to determine the
extent to which respondents’ individual characteristics (e.g., ideology, highest level of education)
and the characteristics of their city’s population (e.g., percentage of residents non-white) were
associated with their identification of stress as a factor that has a “very strong effect” on health
disparities. Forty-four percent of respondents identified stress as having a very strong effect on
health disparities. In the fully adjusted model, every percentage point increase in the proportion of
a respondent’s city population that was non-White increased the odds of identifying stress as
having a very strong effect on health disparities by 2% [adjusted odds ratio (aOR) = 1.02; 95% ClI
=1.00,1.04]. Interventions are needed to increase city policymakers’ knowledge about the role of
stress in the production of health disparities, which could, in turn, help cultivate political will for
city policies that reduce disparities.
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Introduction

The 2017 American Psychological Association survey, Stress in America, found that
approximately 75% of Americans report experiencing one symptom of stress in the past
month, with one-third of these adults reporting feeling anxious, irritable, or fatigue due to
stress [1]. The adverse health effects of stress are well known [2,3]. Stressful events,
particularly persistent exposure to stressors, are associated with cardiovascular dysfunctions,
diabetes, depression and anxiety disorders, and increased risk of premature death [4,5].

Racial/ethnic minorities and those of lower socioeconomic status (SES) have a higher
prevalence of stress exposure compared to Whites and those of higher SES, respectively [6-
8]. Differential exposure to stress experiences places members of socially marginalized
groups at a disproportionately increased risk of illness [9]. For instance, racial/ethnic
minorities experience more discriminatory events and day-to-day discriminatory acts, which
are sources of stress [10-12]. The stress of discriminatory experiences is associated with
poor health outcomes, such as self-rated poor health, chronic health conditions, and high
blood pressure [11,12]. Lower SES is associated with more psychological distress and
higher levels of stress hormones, such as cortisol and epinephrine—in part because of their
disproportionately high levels of exposure to stressors [12] [12-14].

Despite compelling evidence of stress as a social determinant of health and driver of health
disparities [12,15], there is a lack of awareness among policymakers about the existence of
health disparities and the role that stress could play in their production [16-19].
Policymakers have the ability to implement prevention and intervention measures that could
reduce exposure to, and the health consequences of, stress [12]. A 2008-2009 survey of US
adults found that 73% identified stress as a factor that has a very strong effect on health,
with racial/ethnic minorities and adults with more than a high school education more likely
to identify stress as a health risk factor than non-Hispanic whites and adults with a high
school education or less (80% vs. 69% and 78% vs. 70%, respectively [17].. Nevertheless, in
a 2018 study characterizing US city policymakers’ opinions about health disparities, it was
found that only 44% of mayoral officials believe that stress has a strong impact on health
disparities [16]. This finding is significant because city governments have the potential to
reduce health disparities and promote health equity through municipal policies [8,12]. If
mayor officials are knowledgeable about the causes of health disparities, they might be more
likely to pursue and support stress-reduction interventions that reduce disparities. Little is
known of the factors that may potentially influence mayor’s perceptions of stress is a key
contributor to health disparities.

Building on previous research [16], we examine which individual (e.g., ideology, mayor’s
highest level of educational attainment) and area characteristics (e.g., proportion of a city’s
population that is non-Hispanic White) are associated with mayor officials’ identification of
stress as a factor that has a “very strong effect” health disparities. Identification of these
factors can help researchers determine ways to cultivate political will among city
policymakers for policies that reduce exposure to, and mitigate the effects of, stress among
socially marginalized populations. To our knowledge, this is the first study to examine
opinions about stress and health among policymakers.
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Method

Between September and December 2016, a 29-item survey was sent to the mayors of all US
cities with a 2015 population of 50,000 or more. A detailed description of the study design is
available elsewhere [16]. Mayor contact information from the National Conference of
Mayors. Each mayor was mailed two hard copy versions of the survey, e-mailed seven times
with a link to the online version of the survey, and called up to 20 times to complete the
survey by telephone. While recruitment materials stated that it was preferred for the mayor
to complete the survey, senior staff (e.g., deputy mayor) were permitted to complete the
survey as an alternate.

A total of 230 mayor respondents (101 mayors, 129 senior staff) completed the survey. The
response rate was 30.3%, which is substantially higher than those of other recent surveys of
elected officials [20-25]. Respondents were more likely than non-respondents to be from the
Midwest and less likely to be from the West (27.0% vs. 18.4% and 29.6% vs.40.9%,
respectively ,2 = 11.62, p=.009). These were the only observed differences between
respondents and non-respondents. Data were collected by SSRS, a survey research firm.

Dependent Variable

Respondents were asked to rate the extent to which they thought stress “affect[s] differences
in health between socially advantaged and disadvantaged groups” (0 = no effect, 10 = very
strong effect). Consistent with previous research [16,17], we dichotomized the scores into a
“very strong effect” if respondents assigned a rating of 8, 9, or 10 and no/ moderate effect if
respondents assigned a rating of 7 or less.

Independent Variables: Individual Characteristics

Education—Respondents reported the highest level of education that they completed.
Responses included seven options, including “some high school or less”, “Trade, technical,
or vocational education beyond high school” and “Doctoral degree”. These categories were
operationalized as an ordinal variable. Consistent with previous research [16], we
categorized this variable as college or less, master’s degree, or doctoral degree.

Years in Office—Respondents indicated “how many years [they] have served in [their]
current position.” Response options included less than one, one to 2 years, three to five
years, six to nine years, and ten years or more. Consistent with previous research [16], we
coded this variable as less than three years or three years or more.

Ideology—Respondents rated how they typically think of themselves when it comes to
social and fiscal issues from a scale of 1 through 7, with 1 being extremely liberal and 7
being extremely conservative. These items were adapted from American National Election
Studies’ questions and operationalized as ordinal variables [26]. Consistent with previous
research [16], we coded ratings of 1, 2, and 3 as “liberal,” ratings of 4 as “moderate,” and
ratings of 5, 6, and 7 as “conservative.”
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Independent Variables: Area Characteristics

Population Size—Using 2015 data, we determined the population size of the mayor
officials’ respective cities. We categorized population size into two groups: less than 100,000
residents and 100,000 residents or more.

Census Region—We assigned each mayor’s city to the US Census region of its state (i.e.,
Northeast, South, Midwest, West).

Percentage of City Population in Poverty—Using 2015 US Census data, we
determined the percentage of residents living under the federal poverty limit in each city.

Percentage of City Population Non-White—Using 2015 US Census data, we
determined the percentage of residents who did not identify as White in the 2015 US Census
data.

Analysis

We performed descriptive analyses to characterize the sample’s sociodemographic
characteristics. We also conducted chi-square tests, Mann-Whitney U-tests, or independent
samples t-tests to assess differences in individual and area characteristics between mayor
officials who did and did not identify stress as having a very strong effect of health
disparities. We used bivariate analyses to assess associations between individual
characteristics and area characteristics and strong endorsement of stress as a cause of health
disparities. We then used multivariable logistic regression and included all individual and
area characteristics in one model to determine the extent to which characteristics were
independently associated with identification of stress having a very strong effect on health
disparities.

Results

Forty-four percent of mayor respondents identified stress as having a “very strong effect” on
health disparities. Respondents who endorsed stress as a major factor in disparities had
significantly greater percentage of non-White residents in their municipalities compared to
mayor officials who did not endorse stress as a major factor 222) = -2.06, p=0.04 (see
Table 1). No differences were observed between mayor officials who endorsed stress as a
major factor compared to those who did not endorse stress as a major factor in level of
education (U = 5824.50, p= 0.64), years in office Xz(l, N=223) =0.0005, p=1.00 (no
cells had an expected count of less than 5; Fisher’s Exact test was used to test statistical
significance), fiscal ideology (U = 5068.00, p = 0.10), social ideoclogy (U = 4976.50, p
=0.06), census region x2(3, N'= 224) = 5.28, p = 0.15, population size x2(1, N=224) =
2.16, p=0.14, nor percentage of residents living under the federal poverty limit £221) =
-0.69, p=0.49.

For every percentage point increase in the proportion of a respondent’s city population that
was non-White increased the odds of identifying stress as having a very strong effect on
health disparities by 2% (OR = 1.02; 95% CI = 1.01, 1.03). The strength of this association
remained after adjusting for other individual and area characteristics [adjusted odds ratio
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(aOR) = 1.02; 95% CI = 1.01,1.04] (Table 2). Compared to mayor officials in Northeast
regions, those in the Midwest regions had lower odds of identifying stress as a major factor
in health disparities (OR = 0.35; 95% CI = 0.14, 0.90). The strength of this association
remained after adjusting for other individual and area characteristics (aOR = 0.34; 95% ClI
=0.14, 0.90). Compared to mayor officials who identified as socially conservative, those who
identified as moderate had 2.13 greater odds of endorsing stress as a major cause of health
disparities (95% CI = 1.04,4.34). However, the association was attenuated in a fully adjusted
model that controlled for other individual and area-level characteristics (aOR = 2.17; 95%
Cl =0.92, 5.15). There was no evidence that other individual and area characteristics were
associated with odds of identifying stress as a factor that has a very strong effect on health
disparities.

Discussion

We examined how mayor officials’ individual characteristics and area factors in the
jurisdictions they represent influence endorsement that stress has a very strong effect on
health disparities in their cities. We found that 44% of mayor respondents identified stress as
having a very strong effect. This is proportion is lower than that observed in a 2008-2009
survey of US adults which found that 73% identified stress having a very strong effect on
health in general [17]. Mayor officials of municipalities with higher percentage of non-
White residents were significantly more likely to endorse stress as a significant cause of
health disparities, even after adjusting for other individual and area characteristics. It may be
that mayor officials representing municipalities with more non-White residents have greater
frequency of contact with their non-White constituents, which in turn, can increase mayor
officials’ awareness and understanding of the causes of disparities and the role that stress
play in contributing to racial/ethnic inequities. Previous studies have shown that greater
contact with non-Whites predicted endorsement of race-targeted initiatives (e.g., affirmative
action, black economic empowerment, investment in Black schools) [27,28]. It may also be
that areas with greater percentage of non-Whites may also have greater magnitude of racial
disparities. This circumstance may motivate mayor officials to identify and understand the
causes of racial disparities within their municipalities. Mayor officials with greater
percentage of residents living under the federal poverty may also endorse other determinants
of health (e.g., health insurance, income, education, housing quality), primarily if they
represent a more racially homogenous municipality. Overall, these findings suggest that
diversity, potential through intergroup contact, can have important positive effects not only
at the individual-level, but at the policy-level as well. Studies need to replicate our findings
to determine how the frequency of contact and racial/ethnic make-up of a municipality affect
mayor officials’ awareness of health disparities. For instance, Benz and colleagues (2011)
found that public awareness of disparities between Whites and Hispanics or Latinos
increased significantly among the general public over an 11-year period, but awareness of
disparities between Whites and African Americans remained unchanged. With the growing
Hispanic/Latino population [29], there may be an increase in mayor officials’ awareness and
understanding of the causes of racial/ethnic disparities among Hispanics/Latinos.
Understanding how a municipality’s sociodemographic influences a mayor’s knowledge can
provide insight for developing effective health communication methods.
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Mayor officials in Midwest regions had lower odds of endorsing stress as a major
contributor to health disparities, even after adjusting for individual characteristics and area
factors. This is particularly concerning as health disadvantage, marked by higher mortality
and morbidity, is more pronounced in Midwestern and Southern regions of the US [30].
Studies also show that high rates of health disparities are also concentrated primarily in
states or counties in these regions [30-33]. Future research should examine how mayor’s
opinions of stress are related to the health profile of members of their respective cities.
Meanwhile, educational campaigns, particularly in the Midwestern region, are needed to
increase awareness of social determinants of health disparities.

We found that mayor officials who were more socially conservative were less likely to
strongly endorse stress as a major cause of disparities. The association was attenuated when
we adjusted for the other individual and area characteristics. Nevertheless, a health
communication barrier may be differing perception of messages by political ideology.
Liberals are typically more likely to be aware of health disparities than conservatives [17].
Liberals are also more likely to attribute differences in status to social structural factors,
whereas conservatives attribute differences to individual behavioral causes [34,35]. As a
result, more conservative mayor officials may not recognize stress as it would indicate
recognition of the social structures that contributes to high stress and disproportionately
affect socially disadvantaged groups. Conservatives are more likely to perceive messages
about health disparities as weak and elicit more counter arguments due to predisposing
values towards personal responsibility [35].

Public policies greatly affect social determinants of health [36], but as Rodriguez [37]
suggests, those most affected by social determinants are not accurately represented in
political processes, and therefore health inequalities persists [36,38]. Policies not only can
improve access to resources for health and reduce exposure to risk factors, they can also
remove the determinants that produce and maintain inequalities [39]. More effective
communication is needed to raise awareness of the role of stress and other determinants of
health among, and understanding the corelates of opinions about political leaders’
characteristics can lead to more effective public health policies that can improve population
health [40].

One way to improve communication about health disparities includes the use of mass media
to raise awareness of existence of health disparities, improve knowledge of the magnitude an
consequences of health disparities, and heighten belief that societal factors are the cause of
health disparities [41]. Effective messaging that transcends political ideology is needed to
address the impact of stress on health disparities. The development of communication
strategies must also begin with a clear understanding of the size, composition, and
receptivity of the target audience [42]. The nature of communication about health disparities
can shape attitudes about disparities in the general public and generate political willpower to
reduce disparities [41]. As such, different strategies for raising awareness and improving
knowledge may be required to generate political support among mayor officials. Future
research should examine distinct forms of communication to increase awareness of
disparities, particularly to those with more conservative ideologies.
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Response rate for the mayor sample was 30.3%. Although this response rate is substantially
higher than other recent survey of elected officials [20-25], study findings need to be
replicated to improve generalizability. Mayor respondents from Western cities were under-
represented in the sample, and respondents from Midwestern cities were overrepresented. It
is possible that conservatives are overrepresented in the mayor sample due to the large
proportion of ideologically conservative residents in Midwestern states, meaning that the
results underestimate the awareness of health disparities among mayors and their staff. The
majority of survey respondents were senior staff to the mayor. Research is needed to
understand the roles staff play in local policymaking to determine if staff-focused strategies
are necessary. The study did not collect additional sociodemographic information from the
respondents, which may influence their knowledge and understanding of health disparities.
For instance, mayor officials’ race/ethnicity as well other social identities (e.g., gender,
sexual orientation) may play a role in how mayor officials view the role of stress. Moreover,
the type of academic discipline may play a role in the endorsement of stress. The discussion
of the causes and consequences of social and health inequalities is central to certain fields,
like public health and sociology. Social science majors would, therefore, have a different
understanding of the social determinants of health disparities than natural science majors
(e.g., biology). Future research should examine how different academic training shapes
political leaders’ understanding of social inequities. The question asked about stress did not
specify what the socially advantaged and disadvantaged groups were (e.g., race, gender,
income). Depending on the comparison, the responses to the questions would differ. We did
not examine how public health-related factors may be associated with endorsement of stress
as a major contributor to disparities. Factors such as the magnitude of health and social
inequities and level of communication among mayor officials, public health departments,
and community members can contribute to mayor officials’ understanding of the social
determinants of health disparities. Lastly, given the cross-sectional nature of the study, it is
difficult to determine causation.

Conclusion

This study found that much work remains to be done to raise awareness of the impact stress
has on the production and perpetuation of health disparities. Given that nearly half of mayor
respondents did not endorse stress as having a major effect on health disparities, there is a
need for improved communication to increase knowledge the existence of health disparities
and their causes. Facilitating greater contact with socially-disadvantaged groups may
increase knowledge, awareness, and empathy among mayor officials in understanding the
social determinants of health disparities. Educational campaigns are still needed to increase
a mayor’s awareness of health disparities. Increased knowledge of the health effects of stress
can lead to greater political willpower to reduce health disparities.
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