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Abstract

Purpose: Self-rated physical health (SRPH) and self-rated mental health (SRMH) are both linked to excess morbidity and
premature mortality and can vary across rural and urban contexts. This can be particularly problematic for rural residents
who have less access to important health care infrastructure. In this paper, we assess the prevalence of and rural-urban
disparities at the intersection of SRPH and SRMH, specifically self-rated physical/mental multimorbidity (SRPMM) overall
and across rural-urban contexts.

Methods: Using a cross-sectional demographically representative national dataset of over 4000 working age adults in the
U.S., we expose rural-urban differences in the prevalence of SRPMM and explore individual-level factors that may explain
this disparity.

Results: Approximately |5 percent of working age adults reported SRPMM, but rural adults were at higher risk than their
urban counterparts. However, this disadvantage disappeared for remote rural working-age adults and was attenuated for
metro-adjacent rural working-age adults when we controlled for the fact that rural adults had lower household incomes.

Conclusion: Findings reveal a higher risk of SRPMM among rural adults, in part because of lower incomes among this
group. This work acts as the foundation for facilitating research on and addressing rural-urban disparities in SRPMM.
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loss® as well as faster rates of biological aging determined
through biomarkers.” Moreover, the reinforcing nature of
coexisting physical and mental health conditions further
increases the risk for future health declines.*! It is esti-
mated that 8-17% of adults in the U.S. live with multi-
morbidity; those persons diagnosed with the co-occurrence
of an index condition (mental or physical) with a single
chronic condition from the other domain (mental or
physical).'*'* However, the prevalence, and therefore the
symptom burden of multimorbidity, is likely under-
estimated'*'> because estimates are largely based on data
from specific clinically diagnosed mental or physical health
conditions.'®'” Use of self-rated measures of mental and
physical health provide an opportunity to assess prevalence
of SRPMM as a population-level proxy for multimorbidity,
as they are based on symptoms of disease rather than clinical
diagnosis. At the same time, there are calls for greater at-
tention to mental and physical comorbidities to be assessed
and monitored at the population level.'"® However, lack of
access to national demographically representative survey
data on SRPMM minimizes our ability to evaluate the
population prevalence of SRPMM, or to determine if dis-
parities exist across social determinants of health, including
rural-urban populations. Therefore, in this study we answer
three research questions: 1) What is the prevalence of
SRPMM among working age adults?; 2) Are there rural-
urban disparities in SRPMM?; and 3) Are rural-urban
disparities in SRPMM explained by individual socio-
demographic characteristics?

We operationalize SRPMM using existing single-item
measures of SRMH and SRPH. These items have under-
gone extensive psychometric testing and provide data on
symptom burden within a population rather than prevalence
data on a clinically diagnosed condition.'*** Although the
validity and reliability of single-item measures of SRMH
and SRPH have been criticized,”™** they demonstrate
strong validity and reliability as population health mea-
sures."? Furthermore, validation studies have reinforced that
SRMH and SRPH measures are highly correlated to ob-
jective health measures and health states.**** While neither
measure was designed to discriminate specific health
conditions within individuals, they capture self-perceptions
of subjective health at the population level."'>*” Moreover,
some argue that self-report is a better indicator of overall
health status than using confirmed diagnoses or other ob-
jective health measures.>*° For example, self-report cap-
tures individuals who may experience symptoms of mental
or physical health conditions in the absence of a diagnosis,
as well as those with diagnosed conditions whose symptoms
are well-controlled or who have adapted their lifestyle to
prevent symptom burden.'* Although single-item measures
of SRMH and SRPH have some degree of conceptual
overlap, each measure captures distinct health domains and
have been shown to provide greater information about

overall health status when assessed jointly than alone.*?%*

Considering their strengths and limitations, SRMH and
SRPH are recommended for use as indicators of overall
population health, or to monitor general mental or physical
population health.'?="->*

SRMH and SRPH as single-item questions have been
included in population-representative studies.””>' While
nearly all major population representative health surveys in
the U.S. include the item for SRPH, these do not include
both SRMH and SRPH**>* preventing assessment of
SRPMM. An exception was the National Health Interview
Survey (NHIS), which included both items in 2010 only.*’
Although studies on specific populations (e.g., anxiety
disorders in those with chronic health conditions) routinely
examine the intersection of physical and mental health,
infrequent use of the single-item SRMH and SRPH mea-
sures combined with the specificity of their target pop-
ulation make data aggregation or generalizing from these
studies problematic.*>>* Therefore, a means to assess
SRPMM  across rural-urban contexts and socio-
demographic groups at the population level has not pre-
viously been possible.

Rural residents are less likely to receive routine health
screening or report a usual source of care or usual health
care provider, and they are more likely to forgo care and
report chronic symptom burden than their urban counter-
parts.>® Moreover, rural populations experience a greater
burden of illness®>** due to access-related barriers such as
fewer and unequally distributed healthcare providers ,*'
unavailable local services, long travel distances, lack of
public transportation options, (e.g., lack of or unreliable
vehicle, no driver’s license), and financial burdens asso-
ciated with care.***? In addition, there is a long history of
rural and urban disparities in overall mortality,** including
cancer, heart disease, stroke, unintentional injury,‘m’45 sui-
cide,*® and motor vehicle fatalities.*> Limited work has
examined the risk factors of SRPMM and — to the authors’
knowledge — no studies have undertaken rural-urban
comparisons. Studies that do exist focus on just SRPH or
just SRMH. For example, higher rates of poor/fair SRPH
have been reported in some rural areas (e.g. metro-adjacent
rural) than urban areas.*’** However, findings vary for
SRMH between rural and urban locales.*”>* When ex-
amined across the rural-urban continuum, the data suggest a
higher burden of mental health problems in transition re-
gions between urban and rural communities than found in
either urban or rural areas.”'>* At this point in time, no prior
research has determined if this history of rural-urban health
disparities is also present for SRPMM and if other
individual-level factors may explain such population-level
differences.

SRMH and SRPH also vary across sociodemographic
characteristics. Low income, unemployed adults, and racial
and ethnic minorities report higher rates of poor/fair
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SRMH™* and SRPH.**~*¢7 Reports of SRMH and
SRPH were lowest for those who were divorced or
separated.”****®>° While SRPH tends to decline with
age,’’>> SRMH varies across different life stages dis-
playing a u-shaped curvilinear relationship, with higher
rates of poor/fair mental health during middle adult years,
and lower rates for younger- and older-aged persons.>**’
Assessments of self-rated health are also shaped by cultural
and linguistic factors”®'*°% contributing to potential mea-
surement differences across race, ethnicity and gender.'-*
Research on SRPMM has the potential to identify dispar-
ities and inform prevention efforts that could offset long-
term health care costs, as well as the costs associated with
lost productivity,'®646¢

Methods

Data and sample

In this paper we used data from the National Well-being
Survey (NWS), a demographically representative cross-
sectional online survey of 4,014 working age adults in
the United States that was collected in February and March
of 2021. The NWS includes previously validated measures
of mental and physical health. Respondents were recruited
by Qualtrics Panels and provided electronic informed
consent prior to starting the survey. Compensation varied in
amount and form depending on the method of recruitment
used by Qualtrics. County identifiers were collected from
respondents, but no identifying individual information was
collected. Quotas were used to ensure the sample was
demographically representative of the U.S. working age
population by sex, age, and race/ethnicity. Rural areas were
over-sampled to ensure a robust sample size from these
areas. Given this oversampling and a slight over repre-
sentation of higher educated respondents, a post-
stratification weight was created to ensure the sample
was representative by age, sex, race/ethnicity, and educa-
tion. All analyses incorporate the weight variable unless
otherwise stated. Additional details on recruitment, com-
pensation, and the survey weight (including the U.S.
population marginals used to create the weight) for the
NWS data can be found in Monnat (2021, p 115).%” The
NWS survey received approval from the Syracuse Uni-
versity Institutional Review Board (IRB # 20-290). Use of
NWS data for this project was determined to not need re-
view by the Penn State University Institutional Review
Board (Submission ID: STUDY00020103).

Measures

In this paper, we examine the prevalence of SRPMM — those
reporting both poor/fair mental and physical health — and
how it varies across the rural-urban continuum. To create the

SRPMM measure, we used two self-rated health questions:
“In general, would you say your physical health is,” and “In
general, would you say your mental health is.” Response
options for both questions included excellent, very good,
good, fair, poor, and don’t know. Based on widely reported
conventions,”>**® responses for each question were re-
coded into poor/fair=1 and excellent/very good/good=0.
Those reporting “don’t know” were excluded from ana-
lyses. Responses were merged to create a four-category
measure of self-reported mental and physical health:

¢ Concordance: Poor/fair SRMH and SRPH (SRPMM)

e Concordance: Good or better SRMH and SRPH

¢ Discordance: Poor/fair SRMH and Good or better
SRPH (-MH/+PH)

¢ Discordance: Poor/fair SRPH and Good or better
SRMH (-PH/+MH)

Individual socio-demographic variables included self-
identified sex (female vs. male), race/ethnicity (Hispanic vs.
non-Hispanic Black vs. non-Hispanic White vs. non-
Hispanic other race), relationship status (married or in a
committed relationship vs. single, divorced or widowed),
income (<$25,000 vs. $25,000 < $50,000 vs. $50,000 <
$75,000 vs. $75,000 < $100,000 vs. > $100,000 vs. don’t
know), and employment status (employed vs. unemployed
or on disability vs. students, retirees, and homemakers). The
NWS data includes Rural-Urban Continuum Codes
(RUCC) from the Economic Research Service.”” We re-
coded the RUCC codes into urban counties (RUCCs 1-3),
rural counties that are adjacent to metro areas (i.e. metro-
adjacent rural counties) (RUCCs 4,6,8) and rural counties
that are not adjacent to metro areas (i.e. remote rural
counties) (RUCCs 5,7,9). Finally, models were also ad-
justed for self-reported COVID-19 impacts. Respondents
were asked “All things considered, what impact would you
say COVID-19 has had on your life?” Those reporting a
negative impact were recoded as 1 and those reporting a
positive impact or no impact were recoded as 0.

Given concerns about the internal and external validity of
the SRMH measure,””’" we conducted sensitivity analyses
using an alternative measure of mental health: psychological
distress using the PHQ-4. The PHQ-4 is a brief screening tool
used to identify persons with symptoms consistent with
anxiety and depression. Although psychological distress is
commonly used to describe a positive screen, neither the
symptom burden nor a diagnosis can be implied from the
results. Respondents were asked “During the past two weeks,
how often have you been bothered by...: Having little in-
terest or pleasure in doing things; Feeling down, depressed,
or hopeless; Feeling nervous, anxious, or on edge; Not being
able to control worrying.” Response options included: not at
all (0), some days (1), more than half of days (2), nearly every
day (3), and don’t know (98). The scores were summed then
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categorized into the following four groups: normal (0-2),
mild (3-5), moderate (6-8), and severe (9-12).”* Summed
scores were then dichotomized into normal (0-2) and mild/
moderate/severe (3-12) for the sensitivity analysis. Those
respondents who were missing data from the PHQ-4
screening tool and whose summed scores were not greater
than 2 were removed from the dataset. This represented
66 respondents or 1.6% of the dataset. Deletion of missing
data when it comprises less than 5% of the sample is con-
sistent with previous work with the PHQ-4.”*

The final sample used for the analyses included
3,925 working age adults. This excludes those respondents
with missing data for the model variables (representing less
than 2.2% of the sample).

Statistical analyses

We begin by reporting the weighted prevalence of SRPMM
overall and by rural-urban status, as well as the unweighted
and weighted descriptive statistics for all model variables. We
then show multinomial logistic regression models to predict
SRPMM and discordance between SRMH and SRPH using
good or better mental and physical health (+MH/+PH) as the
reference group. The analyses described above were repli-
cated using the PHQ-4 for the sensitivity analysis. We present
descriptive statistics showing the relationship between self-
reported mental health and psychological distress (Appendix
1.0) and replicate the regression analyses using psychological
distress as a proxy for mental health (Appendix 2.0). Unless
stated otherwise, all analyses used post-stratification
weighting to ensure the sample was demographically rep-
resentative of working age adults in the U.S. by age, sex, race/
ethnicity, and education. All analyses were conducted in
SAS 9.4.

Results

Descriptive statistics

Table 1 presents the weighted prevalence of the intersection
of SRMH and SRPH among working age adults by urban,

metro-adjacent rural, and remote rural status. Metro-
adjacent rural working age adults were most likely to re-
port SRPMM (24.19%), followed by remote rural (17.60%)
and urban (14.30%) working age adults. In contrast, urban
working age adults were most likely to report good or better
mental and physical health (65.33%) followed by remote
rural (53.74%) and metro-adjacent rural working age adults
(48.85%). For both discordant measures, rates were highest
for rural remote and metro-adjacent rural working age adults
and lowest for urban working age adults.

Table 2 presents the unweighted and weighted de-
scriptive statistics for the model variables. Over one quarter
of the study sample (28.33%) lived in rural counties with the
remaining residing in urban counties. The average age of
those surveyed was approximately 40 years with a relatively
even distribution by sex (49.40% male, 50.60% female).
Just under half of respondents (47.69%) were single,
widowed, or divorced, while the remainder (52.31%) were
married or in a committed relationship. The majority of
respondents (60.38%) identified as non-Hispanic White,
followed by Hispanic (18.73%), non-Hispanic Black
(12.99%), and then non-Hispanic other race (7.90%).
Roughly half of respondents reported incomes <$50,000,
while 15.80% reported incomes of $50,000-$75,000 and
11.39% reported incomes between $75,000 and $100,000.
Slightly more than 18% reported incomes of over
$100,000 and 4.03% reported not knowing their income.
Over half of survey respondents (60.51%) were employed,
with approximately a quarter (21.94%) unemployed or on
disability, and 17.55% who were students, retirees, or
homemakers. The weighted descriptive statistics are com-
parable except for rural-urban status. The original sample
purposefully had disproportionately larger shares of
working aged adults residing in rural counties than found in
the general population. The post stratification weight at-
tends to this discrepancy.

Regression models

Table 3 presents the unadjusted main effects models and the
fully adjusted multinomial regression model results

Table 1. Weighted Prevalence of Concordance and Discordance between Self-reported Mental and Physical Health.

Overall Urban Metro-adjacent Rural Remote Rural
(N=3,925) (N=2,813) (N=701) (N=411)
Concordance: Poor/Fair SRMH and SRPH (SRPMM) 15.36 14.30 24.19 17.60
Concordance: Good, Very Good, or Excellent SRMH and 63.30 65.33 48.85 53.74
SRPH
Discordance: Good, Very Good, or Excellent SRMH and 12.72 12.17 15.98 16.72
Poor or Fair SRPH (+MH/-PH)
Discordance: Good, Very Good, or Excellent SRPH and 8.62 8.20 10.98 11.94

Poor or Fair SRMH (-MH/+PH)
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Table 2. Descriptive Statistics for Model Variables.

Unweighted Percent Weighted Percent

Rural-urban Status
Urban
Metro-adjacent Rural
Remote Rural
Age (Mean/SD)
Sex
Male
Female
Relationship Status
Married/Committed Couple
Single, Widowed or Divorced
Race/Ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Household Income
Income <$25,000
Income $25,000-$50,000
Income $50,000-$75,000
Income $75,000-$ 100,000
Income >$100,000
Don’t know income
Employment
Employed
Unemployed or on Disability
Students, Retirees and Homemakers
COVID-19 Impacts
No Impact/Positive Impact
Negative Impacts
Psychological Distress
Normal
Mild, Moderate or Severe

71.67 86.39
17.86 9.33
10.47 428
40.78 (13.73) 4081 (13.73)
49.40 49.93
50.60 50.07
5231 50.54
47.69 49.46
60.38 60.51
12.99 12.81
18.73 18.73
7.90 7.95
27.08 27.94
23.34 23.87
15.80 15.19
11.39 10.97
18.37 17.74
403 429
60.51 57.82
21.94 23.93
17.55 18.25
41.76 42.11
58.24 57.89
40.84 39.96
59.16 60.04

Note: N=3,925

predicting SRPMM and both categories of discordant self-
reported health. Compared to urban working age adults,
those in metro-adjacent rural and remote rural counties were
significantly more likely to report the SRPMM. However,
when we adjusted for individual-level characteristics, only
those in metro-adjacent rural counties were significantly
more likely to report the SRPMM. Separate analyses
(Appendix 3.0) show that the inclusion of the income
measure in the model was responsible for the loss of
significance for adults from remote rural counties and
substantial attenuation of the odds ratio for adults from
metro-adjacent rural counties. This suggests that the higher
risk of working age adults in remote rural counties reporting
SRPMM was, in fact, explained by lower incomes among
this group (Appendix 4.0). In addition, age was negatively
associated with the likelihood of SRPMM, even after

controlling for other individual-level factors. Females and
those who were single, divorced or widowed were signif-
icantly more likely to report SRPMM compared to males
and those who were married or in a committed relationship,
though the relationship for single, divorced or widowed
disappeared when the model covariates were added. Among
socioeconomic measures, those who reported higher in-
comes were significantly less likely to report SRPMM
compared to those who reported incomes of <$25,000, with
this remaining true even in the adjusted models (except for
those making $25,000 < $50,000). Compared to those who
were employed, those not working due to unemployment or
disability, as well as students, retirees and homemakers were
significantly more likely to report the SRPMM. This re-
mained true in the fully adjusted model for those who were
unemployed or on disability.
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Table 3. Weighted Multinomial Regression Results Predicting SRPMM and Discordant Self-Reported Health.

Unadjusted Models

Adjusted Model

OR 95% Cl p OR 95% Cl p
Rural-urban Status (ref: urban)
Metro-adjacent rural SRPMM 2262  (1.738,2943) <.001 1.632  (1.152,2312)  0.007
Disc: -MH/+PH 1.790  (1.335, 2.310) 0.002 1.691 (1.128,2.536)  0.012
Disc: -PH/+MH 1.756  (1.037,2.158)  <.001 1.397  (1.012,1.928)  0.043
Remote Rural SRPMM 1.496  (1.037, 2.158) 0.032 1.061 (0.714, 1.576)  0.767
Disc: -MH/+PH 1.770  (1.027, 3.050) 0.040 1.696  (0.961,2.994)  0.068
Disc: -PH/+MH 1.670  (1.151, 2.422) 0.008 1.321 (0.885, 1.972)  0.169
Age SRPMM 0.991 (0.986, 0.997) 0.003 0983  (0.977,0.990) <.001
Disc: -MH/+PH 0964  (0.955, 0.972)  <.001 0.967  (0.957,0.97¢) <.001
Disc: -PH/+MH 1.018  (1.010, 1.025)  <.001 1.012  (1.004, 1.021)  0.005
Sex (ref: Male)
Female SRPMM 1.952  (1.592,2393) <.00l 1.566  (1.162,2.110)  0.004
Disc: -MH/+PH 2248  (1.715,2.947)  <.001 2034  (1.512,2.736) <.001l
Disc: -PH/+MH 1412 (1.071, 1.86l) 0.015 1.083  (0.848, 1.383) 0517
Relationship status (ref: Married/Committed Couple)
Single SRPMM 1.961 (1.543, 2.492)  <.001 1.273  (0.995, 1.628)  0.055
Disc: -MH/+PH  2.334  (1.692,3.220)  <.001 1.730  (1.278,2.343)  0.001
Disc: -PH/+MH 1.370  (1.052, 1.786) 0.021 1.021 (0.748, 1.393)  0.894
Race/Ethnicity (ref: Non-Hispanic White)
Non-Hispanic Black SRPMM 0918  (0.634, 1.329) 0.643 0.553  (0.362, 0.844)  0.007
Disc: -MH/+PH 1.082  (0.693, 1.689) 0.723 0.628  (0.359, 1.099)  o0.101
Disc: -PH/+MH 1.147  (0.687, 1.915) 0.594 0913  (0.549, 1.519)  0.721
Hispanic SRPMM 1.143  (0.742, 1.759) 0.538 0.743  (0.454, 1.218)  0.233
Disc: -MH/+PH 1.739  (1.297,2.333) <.00l 0902  (0.632, 1.287)  0.563
Disc: -PH/+MH 1.043  (0.689, 1.578) 0.841 1.024  (0.674, 1.556) 0910
Other SRPMM 0.823  (0.492, 1.377) 0.452 0.687  (0.394, 1.197)  0.180
Disc: -MH/+PH 0819  (0.396, 1.697) 0.585 0516  (0.252, 1.057)  0.070
Disc: -PH/+MH  0.713  (0.422, 1.206) 0.202 0.729  (0.439, 1.210)  0.216
Household Income (ref: < $25,000)
$25,000<$50,000 SRPMM 0.630  (0.474, 0.838) 0.002 0.906  (0.640, 1.283)  0.571
Disc: -MH/+PH  0.848  (0.595, 1.208) 0.353 1.068  (0.723, 1.579)  0.735
Disc: -PH/+MH 1.016  (0.757, 1.365) 0914 1.251 (0.905, 1.729)  0.171
$50,000<$75,000 SRPMM 0.293  (0.209, 0.410)  <.001 0.462  (0.320, 0.667)  <.001
Disc: -MH/+PH 1.027  (0.650, 1.623) 0.908 1.366  (0.803,2.323)  0.244
Disc: -PH/+MH  0.553  (0.382, 0.802) 0.002 0.753  (0.511, 1.110)  0.149
$75,000-$100,000 SRPMM 0212  (0.118,0.378)  <.001 0.393  (0.202, 0.767)  0.007
Disc: -MH/+PH  0.693  (0.461, 1.042) 0.077 1.130  (0.759, 1.683)  0.540
Disc: -PH/+MH 0410  (0.260, 0.647)  <.001 0610  (0.382,0.974)  0.039
>$100,000 SRPMM 0.118  (0.068, 0.206)  <.001 0.244  (0.130, 0.456)  <.001
Disc: -MH/+PH  0.247  (0.164, 0.373)  <.001 0.485  (0.305, 0.773)  0.003
Disc: -PH/+MH 0209  (0.141,0.310)  <.001 0.327  (0.211,0507) <.001
Don’t Know SRPMM 0.392  (0.226, 0.681) 0.001 0.404  (0.229,0.716)  0.003
Disc: -MH/+PH 1.472  (0.649, 3.336) 0.347 1.337  (0.537,3.331)  0.526
Disc: -PH/+MH 0595  (0.321, 1.102) 0.097 0.731 (0.392, 1.363) 0317
Employment (ref: Employed)
Unemployed or on Disability SRPMM 5.052  (3.844, 6.640)  <.0001 3.621 (2468, 5.312)  <.001
Disc: -MH/+PH 1.662  (1.130, 2.445) 0.011 I.515  (0.968,2.371)  0.069
Disc: -PH/+MH 3296  (2.528, 4296) <.001 2350 (l.610,3.341)  <.00l
Students, Retirees, Homemakers ~ SRPMM 1.799  (1.206, 2.683) 0.005 1.449  (0.960, 2.187)  0.077
Disc: -MH/+PH 1.330  (1.025, 1.726) 0.032 1.091 (0.808, 1.474)  0.561
Disc: -PH/+MH 1.847  (1.386,2.461) <.00l 1.427  (1.041, 1.955)  0.028

(continued)
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Table 3. (continued)

Unadjusted Models

Adjusted Model

OR 95% Cl p OR 95% Cl p
Fit Statistics

AIC 8177 7534

-2 Log L 8159 7854

R-Square 0.012 0.180

Max-rescaled R? 0.014 0.205

Note: N=3,925; Models control for if respondents reported experiencing negative impacts from the COVID-19 pandemic.

While not our primary focus, Table 3 also reports odds
ratios for discordant SRMH and SRPH: fair/poor mental
health and good or better physical health (-MH/+PH) and
fair/poor physical health and good or better mental health
(-PH/+MH). Those living in metro-adjacent rural and re-
mote rural areas were significantly more likely to report
-MH/+PH and -PH/A+MH as compared to those in urban
locations. This remained true for those in metro-adjacent
rural areas even after controlling for other individual-level
characteristics. Among demographic characteristics, age
was associated with a higher odds of -PH/+MH, but a lower
odds of -MH/+PH. Females were significantly more likely
to report -MH/+PH and -PH/+MH compared to males. This
remained true when controlling for all other model co-
variates, except for -PHA+MH. Those who were single,
divorced or widowed were significantly more likely to
report both -MH/+PH and -PH/+MH compared to those
who are married or are part of a committed couple. This only
remained true for -MH/+PH in the fully adjusted models. In
terms of socioeconomic factors, only those who made
greater than $100,000 per year were significantly less likely
than those making <$25,000 per year to have lower odds of
-MH/+PH. In contrast, the benefit was evident at other
income levels for -PH/+MH. Finally, those who were un-
employed, on disability, or were students, retirees, or
homemakers were significantly more likely to report -MH/
+PH and -PH/+MH, but this effect disappeared for -PH/
+MH in the fully adjusted models.

Sensitivity analysis

Sensitivity analyses were conducted to evaluate findings for
consistency when an alternative measure of SRMH, the
PHQ-4 (Kroenke et al 2009), was used. Given that SRMH is
a global indicator of mental health and the PHQ-4 screens
for symptoms of depression and anxiety, perfect correlation
between these measures was not expected. Appendix 1.0
shows that mild or higher psychological distress was sig-
nificantly more common among those who reported poor/
fair mental health (X’=610.30***). This finding suggests
that the single-item SRMH is sensitive to different mental

health states and supports its use to screen for mental health
at the population level. Appendix 2.0 shows that the
findings for SRPMM were comparable when psychological
distress was used as a proxy for SRMH, except among those
who identified as another race. The PHQ-4 was designed to
screen only for anxiety and depression,’> whereas SRMH
encompasses a broader spectrum of mental health
states.””’? Therefore, the variation in findings with the
sensitivity analysis may be attributed to differences in
specificity or internal reliability of these measures.

Discussion

In this paper, we assessed the prevalence of SRPMM — those
who report concurrent poor/fair mental and physical
health — in a demographically representative working age
adult sample and examined if rural-urban disparities exist.
We found that among working age adults, the SRPMM was
experienced by 15% of working age adults. Our estimates of
SRPMM may exceed the estimated 5-17% of adults with co-
occurring mental and somatic health conditions'**'* because
SRMH and SRPH are more inclusive than the diagnosis-
based measures used in prior studies. Individuals with
SRPMM potentially face compounding mental and physical
health needs that raise their risk of morbidity and
mortality"”* and subsequently higher health care costs and
lost productivity.®*>"* These findings support further re-
search on SRPMM for monitoring change over time and
evaluating effects of public health interventions and major
historical events (e.g., COVID-19). In addition, 21% of
working age adults had discordant self-reported health
(i.e., reported poor/fair status for one of the two measures)
(12.72% reporting +MH/-PH and 8.62% reporting -MH/
+PH). Poor/fair health in one domain (mental or physical)
increases the risk for developing co-occurring conditions in
the other,®!! therefore, these groups may be at elevated risk
of developing SRPMM.

Previous work has documented rural-urban disparities in
SRPH*"** and mixed rural-urban disparities in SRMH.**->°
Our results build on those previous findings by showing that
SRPMM is significantly more common among rural
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working-age adults and that there is variation within rural
areas. When broken down by residence, approximately 14%
of those in urban counties, 24% of those in metro-adjacent
rural counties, and 18% of those in remote rural counties
reported SRPMM. This aligns with previous literature
showing worse self-rated health in metro-adjacent rural
counties than in remote rural counties — something that has
been attributed to metro-adjacent rural counties are dis-
proportionately located in the South.*® These findings raise
several concerns. Rural areas face unique barriers along
multiple structural and social determinants of health that
may limit the ability of individuals and communities to
address SRPMM. Rural areas are — on average — home to
higher rates of precarious employment, longer travel dis-
tance to healthful food, and more limited health care in-
frastructure, particularly related to mental health.”>”’
Therefore, a number of structural factors are likely at
play that may contribute to or limit improvement in the
SRPMM within rural communities. We also found that the
elevated prevalence for adults from remote rural counties
was driven by lower incomes. Efforts to increase livable
wages may be important for reducing the risk of SRPMM in
rural areas. Further research is needed to better understand
how income shapes SRPMM across the rural-urban
continuum.

In addition, we found noteworthy socio-demographic
disparities in SRPMM. Risk is higher among females,
younger working age adults and those who are single,
unemployed, or have low incomes. These findings build on
prior work that separately document sex, age, and rela-
tionship status disparities in SRMH>~>%¢0 and
SRPH,***%36-3 a5 well as higher rates of poor/fair SRMH
and SRPH (separately) for low income and unemployed
adults.*®>>->7 This is particularly concerning given the in-
come disparities that persist in rural communities.*® While
we found that non-Hispanic Blacks were significantly less
likely to report SRPMM compared to non-Hispanic Whites
in the fully adjusted model, we caution this interpretation
given previous work documenting racial and ethnic dif-
ferences in question interpretation and reporting rates of
self-rated health across ethnoracial groups.'**%¢16> Ad-
ditional investigation is needed to understand how SRMH
and SRPH items capture the experiences and meanings of
different racial and ethnic groups. With already limited or
compromised social protections and inequitable access to
health services, these groups may experience a disparate
share of adverse health outcomes that may not be captured
by the SRPMM measure.

Limitations

The findings from this study should be interpreted in light of
several limitations. First, the data used for this research are
cross-sectional, therefore, causality cannot be asserted.

Moreover, measures of self-rated health do not provide
information about the mechanisms that contribute to poor/
fair health or health inequities.”'*" Therefore, we limited
our discussion to the socio-demographic and spatial cor-
relates of SRPMM and discordant SRMH and SRPH.
Second, SRMH and SRPH are imperfect measures with
internal validity concerns as previously discussed. How-
ever, these measures have established validity and reliability
for monitoring general trends across populations and sub-
populations.®®* Third, while we were able to use the
PHQ4 to corroborate the SRMH measure, we did not have a
comparable variable for the SRPH measure. The findings
presented here support SRPMM as a population-level tool
to assess and monitor health, not as a means to inform or
create local interventions strategies.

Conclusion

In this paper, we have shown — using a demographically
nationally representative sample of working age adults —
that SRPMM is more common among working age adults
residing in rural counties than in urban counties. Lower
incomes accounted for all of the elevated risk among
those from remote rural counties and part of the risk for
adults from metro-adjacent rural counties. These findings
suggest that nationally representative surveys could in-
clude both SRPH and SRMH to help facilitate research
needed to inform the use of SRPMM as a measure and its
disproportionate prevalence among rural residents and
other sub-populations. Research is also needed to un-
derstand the compounding effect of SRPMM on long
term morbidity and mortality — above and beyond the
single measures of SRMH and SRPH. This work serves as
the foundation for the use of SRPMM as a concept, a
measure, and a population health priority for rural and
urban America.
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