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Abstract

Midlife non-Hispanic white mortality in the United States is rising, particularly in small metro and rural counties. This
article responds to calls for county-level studies. We examine social determinants of morbidity and mortality among adult
non-Hispanic whites in Yavapai County, Arizona, as part of an integrative study. We report overall mortality trends in Yava-
pai County using CDC Wonder data and then examine social determinants of reported physical health and mental distress
in Yavapai County data using 6 years (2011-2016) of the Arizona Behavioral Risk Factor Surveillance System (BRFSS).
The BRFSS includes 1,024 non-Hispanic white respondents aged 25—-64. We also present data from the recently established
Yavapai County Overdose Fatality Review Board (YCOFRB). Mortality trends indicate that suicide and drug and alcohol-
related mortality have all increased since 1999. These increases affect all 5-year age groups from 25 to 64 and both men
and women. BRFSS data show that low education and unemployment, but not number of children or home ownership, are
significantly associated with worse reported health and frequent mental distress in multivariate analyses. The YCOFRB point
to the importance of homelessness and mental health. The mortality crisis in Yavapai County is not restricted to midlife or
to drug-related deaths. The unemployed and those with low levels of education are particularly at risk. There is a need for
integrative approaches that use local data to elucidate social determinants of morbidity and mortality and to reveal structural
determinants.

Keywords Mortality - US - Health behavior - Social factors - Mental health

Introduction

Since 1998, mortality has increased among midlife non-His-
panic whites in the United States. The mortality increase,
which appears to have begun in the southwest and spread
throughout the US, is most severe among those with a high
school education or less living outside of large urban areas
[1]. The causes of death which contribute the most to excess
mortality are behavioral, including suicides and drug and
alcohol poisonings, but other causes such as cardiovascu-
lar disease are also at play [2]. Poorer reported mental and
physical health accompany the crisis, notably increases in
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chronic pain, disability, and opioid addiction [3, 4]. It is
also true that this increase in mortality among non-Hispanic
whites in the United States is likely a recent permutation
of decades-long declining health in the US, which affected
minorities first, such as during the crack epidemic in the
1990s [5].

Outside of war and infectious disease epidemics, there are
few cases of rising mortality in modern history. Post-Soviet
countries are the major exception [6, 7]. Post-Soviet excess
mortality was driven by cardiovascular, alcohol, and injury-
related deaths, including suicides. Middle-aged men with
lower levels of education were particularly at risk. Although
mortality in some post-Soviet countries remains high, mor-
tality has decreased since the early 1990s. Thus, midlife
mortality among non-Hispanic whites in the US represents
an unusual sustained mortality reversal, which has persisted
for two decades. It is also unusual in that it disproportion-
ately affects women [8].

Case and Deaton surmise that the causes of death
implicated “are likely symptoms of the same underlying
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epidemic”, concluding that there is “increasing distress
among whites in midlife after the late 1990s”, and call-
ing these excess deaths “deaths of despair.”’[1, 9]. Schol-
ars have questioned the speed at which despair has been
adopted as an explanation for the deaths of non-Hispanic
whites, when higher rates of mortality among Hispanics and
African-Americans have often been attributed to individual
responsibility [10]. Some assert that despair is less a driver
of the mortality crisis than drugs, claiming that death rates
from suicide and chronic liver disease are stable [11]. This
despair versus drugs debate reflects valid political concerns
about the racialized response to drug use, but the debate also
detracts from the fact that despair and drug use are likely
intertwined among all racial and ethnic groups.

Montez and Berkman, among others, call for studies
of social context “within states and counties,” noting that
smaller studies have the potential to provide insight into
the “specific contextual characteristics” of mortality [12].
“In other words, the search for explanations may benefit by
moving away from methodological individualism (the notion
that mortality inequalities can be explained exclusively by
individual characteristics) and towards an approach that inte-
grates the broader contexts that constrain individuals’ lives.”
[12]. County-level studies are strengthened by integrative
approaches using multidisciplinary methods of data collec-
tion and analysis.

Yavapai County

This article is part of a larger research project of social dis-
tress in midlife in Yavapai County, Arizona. Yavapai County
is a small metro county with a population of around 211,000
people, comprised of 84% non-Hispanic whites, 14% His-
panics (the majority born in the US), and 2% Native Ameri-
can. Yavapai County was selected as the context to more
closely examine social determinants of health because of
its rural and small metro population, the large proportion of
non-Hispanic whites, and the observed mortality disadvan-
tage in such settings. Yavapai County also has one of the
highest non-Hispanic white midlife suicide rates of all US
counties [13, 14].

This article reports on quantitative analysis of a multidis-
ciplinary research project to understand the cultural context
of excess mortality in Yavapai County. The larger project
includes secondary analysis of existing datasets, in-depth
interviews, a bespoke survey, participant observation at
county institutions and meetings, and archival research. In
this article we report on epidemiological data on mortality
and morbidity, documenting county mortality trends and
the sociodemographic determinants of reported health and
frequent mental distress. We also draw on the work of the
Yavapai County Overdose Fatality Review Board. The aim
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is twofold: (1) to characterize county mortality trends and
compare them to national trends and (2) to determine the
sociodemographic risk profile of health and distress among
non-Hispanic whites in Yavapai county, Arizona.

Methods

We analyze CDC Wonder mortality data from 1999 to 2017.
Following Case and Deaton [9] we focus on specific cause
of death codes from the International Statistical Classifica-
tion of Diseases and Related Health Problems 10th Revision
(ICD10), including alcoholic liver diseases and cirrhosis
(ICD10 K70, K73-74), suicide (X60-84, Y87.0), and poison-
ings (X40-45, Y10-15, Y45, Y47, Y49). We examine these
deaths by 5-year age groups and by cause of death (suicide,
drug-related, and alcohol-related).

We analyze Yavapai county data from 6 years
(2011-2016) of the Arizona Behavioral Risk Factor Surveil-
lance System (BRFSS). These aggregated data contain 2,858
respondents with 1,186 respondents aged 25-64. Of these,
1,024 are non-Hispanic white. The non-Hispanic white sam-
ple fulfills BRFSS analytic guidelines which recommend
500 respondents per sampling unit (usually the county) and
at least 50 respondents per survey item for stable county-
level estimates [15]. Stable multivariate analyses are pre-
cluded with the small number of persons in other race/ethnic
groups and therefore these participants were excluded. We
adjusted state-specific sample weights from each year by
multiplying them by the proportion of that year’s sample
size relative to the 6-year total sample size to create a 6-year
pooled sample weight [16].

At present the BRFSS data are not linked to mortality
data. We therefore use two proxy health outcome measures,
self-rated health status and frequent mental distress. Self-
rated health, assessed by the question “How would you rate
your health? excellent, very good, good, fair, or poor?” is a
key marker of health-related quality of life and predicts mor-
tality risk independent of established health determinants
[17] and health-related biomarkers [18], although this may
be less true for behavioral causes of death such as suicides
and drug and alcohol-related causes [19]. We dichotomized
this variable into poor/fair versus better health. Participants
were also asked “Now thinking about your mental health,
which includes stress, depression, and problems with emo-
tions, for how many days during the past 30 days was your
mental health not good?” We created a variable indicating
participants who reported poor mental health 14 or more
days of the last 30. This variable, called frequent mental dis-
tress by the CDC [20], identifies persons with a substantial
burden of poor mental health and greater activity limitation.

We examine these outcomes and their associations with
marital status, number of children, education, employment
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(employed versus unemployed), and housing (rent versus
own). We also statistically control for age, sex, and smoking.
Education was represented using indicator variables (less
than high school, high school graduate, some college, and
college graduate or higher) and the number of children was
coded as 0, 1, 2 and 3 or more. The number of children met
an interval assumption and therefore did not require indica-
tor variable form for proper model specification. We report
sensitivity analyses using income as a covariate.

We restrict our analyses to non-Hispanic white Yavapai
county residents aged 25-64. We used a generalized linear
model with a Poisson distribution and a log link. This model,
in combination with a robust standard error estimate, has
several desirable properties. It provides more accurate confi-
dence intervals and generates incidence rate ratios which are
preferable to odds ratios for the analysis of binary outcomes
[21]. All BRFSS analyses were conducted using Stata MP
15.1 and incorporate the complex survey design.

We also draw on two annual reports of the Yavapai
County Overdose Fatality Review Board and over 2 years
of ethnographic research in the county to add contextual
information that is not available in existing datasets.

Results
Mortality

Among non-Hispanic whites aged 25-64 in Yavapai
County, age-adjusted drug, alcohol, and suicide mortality
has increased from 53.7 per 100,000 in 1999 to 126.8 per
100,000 in 2017. The comparable US rate in 2017 was 83.2
per 100,000. The 2017 Yavapai County rate for non-His-
panic white men was 153.5 per 100,000; for women it was
102.6. While non-Hispanic white women’s rates are lower
than men’s they have increased by a greater percentage.
Among Hispanics in Yavapai County the rates are unreli-
able; grouping data from 2016 to 2017 gives an age-adjusted
rate of 79.4 per 100,000 compared to a rate of 38.4 from
1999 to 2005. All 5-year age groups from 25 to 64 have
experienced increases in these causes of mortality over
the past two decades, suggesting that the 45-54 age group
originally identified by Case and Deaton [9] is too narrow,
a conclusion supported by other analyses [22]. The mortal-
ity crisis in Yavapai County affects non-Hispanic white and
Hispanic adults aged 25-64.

Age-adjusted mortality rates among non-Hispanic
whites aged 25-64 in Yavapai County in 2017 are 43.8
per 100,000 for drug-related causes, 32.8 per 100,000 for
alcohol-related causes, and 50.2 per 100,000 for suicide,
all well above national rates. Comparing these rates to the
rates in 1999-2003 (combined years are used to generate
reliable rates), suicides and drug-related and alcohol-related

mortality rates have all increased. Suggestions that suicide
and alcohol-related causes are not driving excess mortality
do not reflect mortality in Yavapai County [5, 11].

Morbidity

Descriptive statistics for the 2011-2016 BRFSS sample from
Yavapai county are shown in Table 1. These data show that
the non-Hispanic white population aged 25-64 has a mean
age of 49 years. A majority (64%) are married or partnered.
Thirty-six percent have at least one child. Only 23% have a
college degree. Almost a fifth of this subpopulation (17%)
report being unemployed or unable to work. Over a third
have an annual household income of less than $35,000.
Almost three-quarters report owning their home. Seventeen
percent report poor or fair self-rated health. Thirteen percent
report frequent mental distress.

Incidence rate ratios for reported health and frequent
mental distress are shown in Table 2. The multivariate anal-
yses indicate that both health outcome variables show sig-
nificant statistical associations with education, employment,
and smoking among non-Hispanic whites in the expected
directions. A high school degree or higher protects against
poor reported health, while high school and some college
protects against frequent mental distress. Unemployment or
being unable to work is a determinant of both frequent men-
tal distress and self-rated health—the unemployed/unable to
work are almost four times as likely to report poor reported
health and more than two times as likely to report frequent
mental distress. Interestingly the relationship with current
smoking is stronger for frequent mental distress than poor
self-rated health.

In multivariate analyses age was inversely associated with
reported health and unrelated to frequent mental distress.
Being married or partnered was inversely associated with
frequent mental distress. Gender and number of children
were not associated with either outcome. In bivariate analy-
ses income was inversely associated with both poor reported
health and frequent mental distress (#’s = —0.34 and —0.12,
respectively) but was only associated with poor self-rated
health in multivariate models (data not shown).

Given the consistent association between education
and the health outcomes we more closely examined both
outcomes by education level. Overall, 17% of partici-
pants report poor reported health (95% CI 14-20%) and
13% reported frequent mental distress (95% CI 11-17%).
However, among those with less than a high school educa-
tion, 43% (95% CI 27-62%) reported poor health and 40%
(95% CI 23-60) reported frequent mental distress. Like-
wise among the unemployed/unable to work, 53% (95% CI
44-63%) reported poor health and 33% (95% CI 25-43%)
reported frequent mental distress.
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Table 1 Demographic characteristics of Yavapai County non-His-
panic Whites aged 25-64, 2011-2016 Arizona behavioral risk factor
surveillance system (N=1024)

Characteristic % N

Age years, mean (SD) 48.7 (12.9) 1024

Sex
Female (%)* 51.6 594
Male (%) 48.4 430
Marital status (%)
Married/partnered 64.1 620
Divorced 18.6 209
Widowed 2.9 48
Separated 1.7 20
Never married 12.8 127
Number of children (%)
0 64.3 775
1 14.4 99
2 10.4 81
3 or more 10.8 68
Missing 0.1 1
Education level (%)
Less than high school 9.1 46
High school diploma 31.3 266
Some college 36.3 337
College graduate or higher 23.3 375
Employment (%)
Employed 62.3 586
Unemployed/unable to work 16.6 185
Homemaker 7.4 54
Student 1.5 10
Retired 11.6 182
Missing 0.7 7
Annual household income (%)
$0-$19 999 17.1 180
$20-$34 999 17.1 172
$35-$75 000 30.0 320
$75,000 or more 234 231
Missing 12.5 121
Own home (%)
No 26.1 255
Yes 739 769
Current smoker 232 207
Self-rated health (%)
Poor 5.2 74
Fair 11.9 122
Good 25.6 251
Very good 37.1 359
Excellent 19.8 214
Missing 0.5 4
Mean (SD) self-rated health 3.5 (1.2)
Days with poor mental health, last 30 days (%)
0-14 days 85.5 888
14-30 133 127
Missing 1.3 9
Days with poor mental health, mean (SD) 4.1 9.5)
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Table 1 (continued)
SD Standard deviation

“Percentages are weighted to represent non-Hispanic whites aged
25-64 in Yavapai County, Arizona

Table 2 Multivariate incidence rate ratios for poor reported health
and frequent mental distress; Yavapai County, AZ, 2011-2016 behav-
ioral risk factor surveillance system

Poor reported
health

Frequent mental
distress

IRR 95% CI IRR 95% CI

Age (years) 1.03 [1.01,1.06] 0.99 [0.97,1.02]
Man 0.98 [0.71,1.34] 0.85 [0.56,1.28]
Married/cohabiting 0.96 [0.68,1.35] 0.56 [0.34,0.93]
Number of children (0-3+) 1.14 [0.90,1.43] 1.15 [0.91,1.46]
Less than high school (referent) 1.00 — 1.00 —

High school 0.61 [0.38,0.99] 0.51 [0.28,0.94]
Some college 0.57 [0.35,0.91] 0.41 [0.22,0.74]
College or higher 0.37 [0.20,0.67] 0.55 [0.26,1.17]
Unemployed/unable to work 3.84 [2.69,5.48] 2.45 [1.53,3.93]
Own home 1.03 [0.67,1.58] 1.14 [0.69,1.89]
Current smoker 1.50 [1.01,2.22] 2.50 [1.54,3.95]

N’s=1013 & 1008. These analyses include 20 missing values of
smoking singly imputed to nonsmoker. Poor mental health is 14 or
more mentally unhealthy days in the last 30 days. Poor self-rated
health is fair or poor health versus good, very good or excellent health

Bold indicates p <=0.05
IRR Incidence rate ratio, CI confidence interval

Overdose Deaths

A number of governmental and non-governmental commu-
nity organizations in Yavapai County formed the Yavapai
County Overdose Fatality Review Board in August 2016.
The board selects a sample of overdose deaths each year
to review, examining the medical examiner’s report, police
report, medical history, and legal history of the deceased.
When possible, family members are interviewed to gather
additional information on the history of drug and alcohol
use, employment, education, and veteran status.
Twenty-one deaths were reviewed in 2017. These deaths
were selected as a purposeful sample, based on the drugs
implicated: heroin, fentanyl, methamphetamine, mixed drug
(including oxycodone), and mixed drug and alcohol intoxi-
cation. While conclusions drawn from these few cases must
be regarded with caution, it is worthwhile to note that the
vast majority of these individuals suffered from mental ill-
ness and substance use. All but two had at some time been
prescribed opioids. About three-quarters were unemployed
and about half were homeless at the time of death. About
half had spent time in jail or prison and were on probation
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or parole at the time of death. About a fifth of them came
to Yavapai County for substance abuse recovery programs.
These data evoke the ways that risk factors converge on
lives and illustrate the importance of mental health and
homelessness.

The overdose fatality reviews are geared toward gen-
erating specific recommendations and interventions—for
example, offering education to users on new synthetic drugs,
referring family and friends to support services after an over-
dose death, involving law enforcement in intervention pro-
grams, and providing education and support to employees of
recovery homes and services. While the potential for scal-
ing up interventions is important, interventions must also be
responsive to local context.

Discussion

Analysis of mortality data indicate that among non-Hispanic
whites in Yavapai County all 5-year age groups from 25 to
64 have experienced increases in “deaths of despair”; both
men and women have been affected, although the rate among
women has increased by a greater percentage. Excess mor-
tality is related to drugs, alcohol, and suicide. Furthermore,
there is unavoidable overlap between overdose deaths and
suicides, since intentionality is not always clear in these
cases. The debate between drugs and despair [11] is impor-
tant in drawing attention to the racialized responses to drug
crises, but at least in Yavapai County, cause of death data
suggests that both drugs and despair are both implicated in
rising mortality.

In our analysis of reported health and frequent mental
distress gender was not significant in multivariate models.
Given reported associations in the literature between gender
and poorer mental health—women are more likely to report
poorer mental health [23, 24]—this result is interesting and
may signal historical change, also reflected in increases in
midlife mortality from behavioral causes of death that have
traditionally disproportionately affected men. It is also pos-
sible that other measures of mental health would show a gen-
der difference. Our results show that both men and women
are experiencing poor health in Yavapai County.

Among non-Hispanic whites in Yavapai County edu-
cation and employment are the most robust predictors of
physical and mental health among ages 25-64. In our anal-
ysis benefits accrue with a high school diploma or more;
a college education may have more benefits in the area of
reported health than frequent mental distress. Other recent
analyses show that educational disparities in mortality have
widened since the 1960s, particularly for non-Hispanic
whites [25]. Much of this is due to improving mortality
among those with higher education, but some of it is due
to worsening mortality among those with lower levels of

education, particularly among non-Hispanic white women
[26]. Given that the proportion of the US population with
less than a high school education has decreased, selection
may also play a role [1]. Public health scholars commonly
cite the fact that education secures advantages in society,
highlighting access to better jobs and healthcare [26]. It is
also true that family and social relationships are increasingly
stratified by level of education, thus segregating those with
less education from potential social network resources [27,
28]. In rural and small metro counties it may be that those
with higher levels of education absorb a greater proportion
of the available employment opportunities, while those with
lower levels of education are left with fewer, less desirable
opportunities. It is also likely that individuals with higher
levels of education migrate to urban areas where there are
more employment opportunities [5]. The strong relationship
between unemployment and health is likely bidirectional.
People with poor physical or mental health are more likely
to be unable to work.

The findings presented here are limited to individual-level
characteristics and do not reflect the effects of population
composition or other layers of contextual risk present in
Yavapai County, including relatively high housing costs and
limited employment opportunities. Veterans represent 15%
of the county population, compared to 8% of the total US
population [13]. The county is also a substance use recov-
ery destination which has received national press coverage
for the preponderance of sober living homes and recent
moves to regulate them [29]. There were 289 individuals
experiencing homelessness in the county during the Janu-
ary 2018 point-in-time (PIT) count; this number represents
a similar proportion of the general population as in Phoenix
[30]. Compared to the total US population, Yavapai County
has an older and less diverse population. These county-level
contextual risk factors could potentially be incorporated into
multi-level statistical models. Other studies have found that
counties with greater proportions of the population with
less than a high school education and living in poverty have
higher overdose mortality [31]. Exogenous trade liberaliza-
tion [32] and economic and family distress [33] have also
been identified as city and county-level contextual risk fac-
tors for mortality. Multi-level analyses have the potential
to connect individual risk factors to contextual risk factors.
Multi-level analyses, however, may still elide regional or
national flows of drugs, individuals experiencing homeless-
ness, and individuals in recovery.

Since 1999 Yavapai County has seen increasing rates
of suicide and alcohol and drug-related deaths in all non-
Hispanic white adult ages examined. Poor mental and physi-
cal health are associated with low levels of education and
unemployment. Yavapai County is also home to sizeable vet-
eran, homeless, and recovery communities. Interventions to
address the mortality crisis must address social determinants
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of health, such as education and employment, which appear
to carry risks across many contexts, and also local struc-
tural determinants of health, such as drug accessibility and
the presence of particular vulnerable communities. National
level data may mask local particularities. Local data may
elide national flows. Mixed-methods integrative studies are
best able to attend to the complex multilevel determinants
of mortality.
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