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ABSTRACT

Background: Previous research has shown a significant association between psychological distress (PD) and
cause-specific mortality, but contributions of sociodemographic and behavioral characteristics to mortality
differences by PD are not fully explored.

Methods: The Blinder-Oaxaca decomposition analysis was used to quantify the contributions of individual
sociodemographic and behavioral characteristics to the observed cardiovascular disease (CVD), cancer, chronic
obstructive pulmonary disease (COPD), and unintentional-injury mortality disparities between United States
(US) adults with no PD and those with serious psychological distress (SPD), using the pooled 1997-2014 data
from the National Health Interview Survey prospectively linked to the National Death Index (N=263,825).

Results: Lower levels of education and household income, and higher proportions of current smokers,
former drinkers, non-married adults, US-born, and renters contributed to higher mortality for adults with
SPD.The relative percentage of mortality explained by sociodemographic and behavioral factors was highest
for cancer mortality (71.25%) and lowest for unintentional-injury mortality (20.19%). Enhancing education
level among adults with SPD would decrease approximately 30% of cancer or CVD mortality disparity, and
around 10% of COPD and unintentional-injury mortality disparities. Half of the cancer mortality disparity
(47.4%) could be attributed to a single factor, smoking. Increasing income level will decrease 7 to 13% of
the disparity in cause-specific mortality. Higher proportions of renters explained higher CVD and COPD
mortality among adults with SPD by 7% and 3%, respectively. Higher proportions of former drinkers explained
higher CVD, cancer, and COPD mortality among adults with SPD by 6%, 7%, and 3%, respectively. Younger
age, higher proportion of females, and higher BMI among adults with SPD mitigated the mortality disparities.

Conclusion and Implications for Translation: Improved education and income levels, and reduced
smoking among US adults with SPD would eliminate around 90% of the cancer mortality disparity by SPD,
and half of the CVD mortality disparity.
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|. Introduction

In the United States, approximately 4.53% of adults
aged |8 years and older had experienced depression
and | 1.0% of adults regularly had feelings of worry,
nervousness, or anxiety during January 2019 to
June 2020."' The prevalence of serious psychological
distress (SPD) showed a fairly stable trend with an
average 3.6% and 4.0% in 1997 to 3.7% in 2017.2
While spending on psychotropic medications
showed a steady reduction with just about 2.7%
increase per year during 2012 to 2020,° the total
US mental health spending was estimated to have
increased by 65% from 147.4 billion dollars in 2009
to 238.4 billion dollars in 2020.*

In the US, the top 5 leading causes of death were
heart disease, cancer; unintentional injury, chronic
lower respiratory diseases,and stroke,accounting for
61% of total deaths in 2018.° Depression, anxiety,and
other psychological stressors were associated with
the development and progression of these diseases
and associated mortality.>?? Biological pathways
through which psychological distress affects CVD,*’
cancer,®* chronic obstructive pulmonary disease
(COPD)* and unintentional injury, have been
well documented. Psychological conditions could
promote heightened inflammation or endothelial
dysfunction, contributing to cardiovascular disease
(CVD). Similarly, psychological distress can lead to
a favorable environment for tumor initiation, growth,
and progression, and spread of cancer cells.?%

The effect of psychological distress on morbidity
and mortality could be explained in conjunction
with social and behavioral factors. Socioeconomic
status (SES) is directly related to mortality,?"?
or indirectly associated with mortality through
psychological distress.?** Lower levels of education
and income are significantly associated with higher
psychological distress.3®*3' Since individuals with
lower SES are more likely to experience job loss,
illness, or disabilities, these stressful experiences
disproportionately increase psychological distress
or negative emotion among the lower SES group.?**°
Housing tenure gradients in psychological distress
are also associated with poorer health outcomes.
Compared to homeowners, renters are more likely
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to experience SPD and have a higher risk of heart
disease or COPD.?2*® |ndividuals who reside in low-
SES environments might have fewer financial or
community resources to manage stress, resulting in
higher morbidity and mortality.*

Psychological distress is associated with unhealthy
lifestyle behaviors, such as smoking, poor diet, and
a lack of physical activity, which could increase the
risk of CVD or other diseases.®’?>** Psychological
distress could also interfere with adherence to
medical treatment or screening procedures among
patients.?*3 A patient’s motivation to seek help or
to report symptom deterioration, could be reduced
by psychological distress, resulting in greater risk for
hospitalization among COPD patients.”® Previous
studies have found that, compared with those
without psychological distress, adults with SPD had
96% higher heart disease mortality risk'* and 61%
higher cancer mortality risk® in sociodemographic-
adjusted model, while adults with SPD had [4%
higher heart disease mortality risk'*> and 33% higher
cancer mortality risk® after additionally controlling
for health status and health behaviors.These findings
would indicate an interactive effect between
psychological distress and health behaviors on CVD
and cancer mortality.

Previous research has shown a significant
association between mortality and SPD or social
or behavioral factors. However, the specific
contribution of sociodemographic and behavioral
characteristics to excess mortality among adults with
SPD has not been directly examined. In this study,
we conducted the Blinder-Oaxaca decomposition
analysis to quantify the contributions of individual
characteristics in explaining the observed mortality
differences between adults with no PD and those
with SPD for CVD, cancer, COPD, and unintentional-
injury mortality.

2.Methods
2.1. Data

The data for this study are derived from the National
Health Interview Survey (NHIS) prospectively linked
to the National Death Index (NDI).*” As a nationally
representative, annual cross-sectional household
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interview survey, NHIS provides demographic,
socioeconomic, and health characteristics of the
civilian, non-institutionalized population in the US.
The National Center for Health Statistics (NCHS)
developed public-use versions of NHIS prospectively
linked with death certificate records from the NDI.
For this study, we used the latest available 1997-2014
public-use linked mortality file containing 18 years
of mortality follow-up data from the date of survey
participation through December 31,2014.%®

2.2. Sample

The study sample consisted of adults aged 18 and
older from the years 1997 to 2014 NHIS sample
adult files. Since the main decomposition analysis
allows only dichotomous group variable, we
restricted the study sample to adults with no PD
(K6=0) and adults with SPD (Ké=13+) as defined
below. The final pooled eligible sample size, after
excluding missing values, was 263,825; the listwise
deletion accounted for |.61% of the total sample size
of 268,145. For missing values, accounting for more
than 1% of the total observations, that is for poverty
status (18.74%), body mass index (BMI) (3.54%), and
alcohol consumption (1.66%), we created missing
categories so as to not lose a substantial number of
observations for the analysis.

2.3. Outcome Measurement

We analyzed crude death rates for cancer
(International Classification of Diseases- | 0™ Revision
(ICD-10): CO00-C97), CVD (heart disease and
stroke combined, 100-109, 111, 113, 120-151, 160-169),
COPD (J40-J47), and unintentional injury (VO1-X59,
Y85-Y86), the top five leading causes of death in
the US in 2017.3° All mortality outcomes were
dichotomized, with | being dead and zero equaling
alive.

2.4. Psychological Distress Classification

Psychological distress (PD) was measured by the
Kessler 6 (Ké) nonspecific distress scale’' of six
symptoms. Respondents were asked: “during the
past 30 days, how often do you feel |) so sad that
nothing could cheer you up; 2) nervous; 3) restless
or fidgety; 4) hopeless; 5) that everything was an
effort; 6) worthless.”We created a 5-level categorical
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variable with scores of 0, |-2, 3-5, 6-12, and 13-24
from the Ké scale.?’ Since Blinder-Oaxaca allows
only a dichotomous group comparison, we only used
the sample with a score of 0 as a group with no PD
and those with a score of 13 or higher as a group
with SPD.

2.5. Risk Factors

Based on the previous literature, we selected the
following risk factors for model estimation: age, sex,
race/ethnicity, nativity/immigrant status, education,
marital status, poverty status, housing tenure, region
of residence, BMI, smoking status, and alcohol
consumption. '#21224043 Age was used as a continuous
variable ranging from 18 to 285 years. Race/ethnicity
was defined by six categories as non-Hispanic
White, non-Hispanic Black, Hispanic, non-Hispanic
American Indian/Alaska Native, non-Hispanic Asian/
Pacific Islander, and non-Hispanic other races.
Nativity/immigrant status was categorized as US-
born, who was born in one of the 50 states or the
District of Columbia, or foreign-born. Educational
attainment was defined by four categories as less
than high school diploma, high school diploma, some
college, and college degree or more. Marital status
was categorized as currently married, widowed,
divorced/separated, and never married. Poverty
status was defined by five categories based on the
ratio of family income to the US Census Bureau’s
federal poverty threshold (<100%; 2100% & <200%;
2200% & <400%; 2400%; missing). Housing tenure
was dichotomized, with | being renters and zero
equaling homeowners. Region of residence was
defined by four categories, Northeast, Midwest,
South, and West. BMI was defined by four categories,
<25, 25-29, 30-39, 240, and missing. Smoking status
was defined by three categories as never, former, and
current smokers. Alcohol consumption was defined
by four categories: lifetime abstainer, former drinker,
current drinker, and unknown.

2.6. Analytic Approach

The Blinder-Oaxaca decomposition analysis was
conducted to quantify the contributions of individual
characteristics in explaining the observed mortality
differences between adults with no PD and those
with SPD.#4
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In the equation above, y., and y = represent
means of the rates of deaths for adults with SPD
and those with no PD, and YSPD and 7m »p are vectors
of group-specific means of the individual-level
characteristics studied. B* is the vector of coefficients
from the pooled linear probability models that
reflects the average outcome difference associated
with each variable. 3, is the adjusted difference in
outcomes between adults with no PD and those with
SPD that remains unexplained by covariates. The
“explained” portion of the decomposition reflects
the change in the mean of mortality rates for adults
with SPD, compared to those with no PD, due to
the differences in the individual-level characteristics.
The percentage of the outcome difference explained
by each covariate can be calculated by dividing
the explained difference by the total difference

(;(SPD_)?WPDJI;*

. We estimated two models

Yo —Ynord

of Blinder-Oaxaca decomposition analysis: model
| included only sociodemographic characteristics;
model 2 included both socio-demographic and
health behavioral characteristics as contributors, to
see confounding effects between sociodemographic
and health behavioral characteristics.

Collinearity between model covariates was
assessed using variance inflation factors, and all values
across models were within an acceptable range
(=1.61). Complex survey design procedures, svy in
Stata, were used, to account for clustering, multiple
stages of selection, and disproportionate sampling.To
correct the bias from the ineligible adults for linkage
to the NDI due to insufficient identifying data, we
used eligibility-adjusted weights developed by NCHS,
instead of the standard sample weight.* The sample
weights were adjusted by dividing by the number of
pooling years. All the analyses were conducted by
Stata 16 and the Blinder-Oaxaca model was fitted
using the Oaxaca procedure.*”’
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3. Results

3.1. Mortality and Individual Characteristics
by No Psychological Distress and Serious
Psychological Distress

As shown in Table I, adults with SPD had higher
CVD, cancer, COPD, and unintentional injury
mortality, compared to those with no PD. Regarding
sociodemographic  characteristics and health
behaviors, adults with SPD were more likely to be
female (no PD vs. SPD: 47% vs. 62%, P<0.001), non-
Hispanic Blacks (12% vs. 13%), Hispanics (14% vs.
15%), or American Indians/Alaska Natives (0.6% vs.
1.3%), US-born (83% vs. 87%), with less than high
school education (13% vs. 29%), never married (22%
vs. 25%), below poverty level (8% vs. 28%), renters
(28% vs. 47%), less with higher BMI 240 (3% vs. 8%),
current smokers (17% vs.42%), and former drinkers
(13% vs. 24%).

3.2. Blinder-Oaxaca Decomposition

Higher CVD mortality for adults with SPD was
explained by the measured sociodemographic
factors by 45.75% in Model | and by both
sociodemographic and behavioral factors by
50.09% in Model 2 (Table 2). In Model I, the lower
educational level for adults with SPD accounted for
29.49% of the total 1.23 percentage point mortality
disparity. Lower-income, higher proportions of
renters and higher proportions of non-currently-
married individuals among adults with SPD also
contributed to CVD mortality disparities by 16.39%,
7.63%, and 5.98%, respectively. Higher proportions
of females (-10.58%) and younger individuals
(-4.17%) favored adults with SPD and decreased
CVD mortality disparities between adults with no
PD and those with SPD.In Model 2,the contributions
of education, poverty status, marital status, and
housing tenure slightly decreased, indicating that
health behaviors such as smoking and alcohol
consumption partly accounted for the impact of
sociodemographic factors. Higher proportions of
current smokers and former drinkers contributed
to CVD mortality disparities by 9.76% and 6.30%,
respectively, while higher proportion of BMl among
adults with SPD decreased CVD mortality by 3.08%
(Table 2, Figure 1).Cancer mortality difference (1.00
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Table |: Mortality rates(%) and individual characteristics(%) among adults aged 18 years and older by
psychological distress, United States, 1997-2014

No psychological distress(K6=0) Serious psychological distress(Ké6=13+)

Sample size 245,153 18,263
Cardiovascular disease(CVD) mortality 2.09(0.03) 3.32(0.15)*
Cancer Mortality 2.60(0.04) 3.60(0.16)
COPD Mortality 0.45(0.02) 1.37(0.10)
Unintentional Injury Mortality 0.42(0.01) 0.96(0.08)
Age(mean, years) 46.54(0.08) 46.22(0.15)
Sex
Male 52.74(0.13) 38.18(0.47)
Female 47.26(0.13) 61.82(0.47)
Race/ethnicity
non-Hispanic White 68.42(0.25) 68.41(0.53)
non-Hispanic Black 12.18(0.19) 13.12(0.37)
Hispanic 13.86(0.19) 14.62(0.36)
American Indians/Alaska Native 0.57(0.05) 1.33(0.13)
Asian/Pacific Islander 4.72(0.09) 2.20(0.14)
non-Hispanic other race 0.26(0.02) 0.33(0.05)
Nativity/Immigrant status
Foreign-born 17.38(0.18) 13.44(0.32)
US-born 82.62(0.18) 86.56(0.32)
Education
Less than high school 12.96(0.13) 28.87(0.45)
High school 31.42(0.16) 35.03(0.47)
some college 28.40(0.14) 26.99(0.44)
college 27.22(0.21) 9.12(0.28)
Marital status
Currently married 60.73(0.18) 41.58(0.54)
Widowed 6.01(0.06) 8.44(0.23)
Divorced/separated 11.24(0.08) 25.36(0.41)
Never married 22.02(0.16) 24.62(0.43)
Poverty status(%)
<100 8.10(0.11) 28.13(0.47)
2100&<200 13.23(0.12) 24.35(0.40)
22008<400 25.35(0.14) 21.65(0.39)
2400 34.49(0.22) 12.91(0.38)
missing 18.84(0.18) 12.96(0.34)
Housing tenure(homeownership)
Renter 27.87(0.25) 47.25(0.56)
Owner 72.13(0.25) 52.75(0.56)
Region of residence
Northeast 18.46(0.20) 15.93(0.40)
Midwest 22.00(0.27) 22.72(0.59)
South 39.21(0.33) 40.75(0.68)
West 20.33(0.25) 20.60(0.48)
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Table I: (Continued)

No psychological distress(K6=0) Serious psychological distress(K6=13+)

Body mass index(BMI)

<25 38.48(0.14) 33.44(0.45)
225 & <30 35.76(0.12) 28.29(0.43)
230 & <40 20.08(0.11) 27.64(0.41)
240 2.58(0.04) 7.79(0.27)
missing 3.10(0.05) 2.84(0.14)
Smoking status
Never smoker 60.80(0.16) 37.78(0.49)
Former smoker 21.86(0.12) 20.01(0.37)
Current smoker 17.34(0.12) 42.22(0.47)
Alcohol consumption
Lifetime abstainer 25.27(0.19) 21.56(0.44)
Former drinker 13.35(0.11) 24.35(0.41)
Current drinker 60.20(0.20) 53.02(0.52)
Unknown 1.19(0.03) 1.06(0.11)

K6=0, the Kessler 6(K6) nonspecific distress scale is zero; K6=13+, K6 scale equals 13 or higher.The data in the parentheses indicate standard errors. *All variables showed that

differences between adults with SPD and adults with no PD are statistically significant(p<0.001).
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Figure |: Explained proportions of CVD, cancer, COPD, unintentional-injury mortality disparities between adults without psychologi-

cal distress (PD) and with serious psychological distress (SPD), 1997-2014

Source:The difference in outcome explained was estimated using the Blinder-Oaxaca linear decomposition analysis. The estimates

come from the Model 2 results in Tables 2 to 5.
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Table 2: Blinder-Oaxaca linear decomposition results for disparities in cardiovascular disease (CVD),
mortality between adults without psychological distress (PD) and with serious psychological distress

(SPD), 1997-2014

Model | Model 2
Percentage Relative Percentage Relative
points(CI) percentage(%) points(Cl) percentage(%)
Total difference -1.23 100 -1.23 100
between (-1.53,-0.93) (-1.53,-0.93)
No PD(K6=0) and
SPD(K6=13+)
Component -0.56 45.75 -0.62 50.09
explained by (-0.65,-0.48) (-0.71,-0.52)
measured variables
Component -0.67 54.25 -0.62 4991
unexplained by (-0.97,-0.37) (-0.91,-0.32)

measured variables

Measured variables

Portion of explained difference

Portion of explained difference

Absolute P Relative Absolute P Relative
differences(Cl) percentage(%) differences(Cl) percentage(%)
of total of total
disparity disparity
Age 0.05(0.00,0.10) 0.044 -4.17 0.05(0.00,0.10) 0.044 -4.14
Sex 0.13(0.11,0.15) <0.001 -10.58 0.15(0.13,0.17) <0.001 -12.39
Race/ethnicity 0.01(0.00,0.02) 0.040 -0.68 0.00(-0.01,0.01) 0.816 -0.08
Nativity/Immigrant -0.02(-0.03,-0.01) <0.001 1.59 -0.02(-0.03,-0.01) <0.001 1.75
status
Education -0.36(-0.41,-0.32) <0.001 29.49 -0.32(-0.37,-0.28) <0.001 26.21
Marital status -0.07(-0.11,-0.04) <0.001 5.98 -0.07(-0.10,-0.03) <0.001 5.44
Poverty status(%) -0.20(-0.26,-0.15) <0.001 16.39 -0.16(-0.21,-0.10) <0.001 12.88
Housing tenure -0.09(-0.12,-0.07) <0.001 7.63 -0.09(-0.12,-0.06) <0.001 7.46
Region of residence 0.00(-0.01,0.00) 0.486 0.12 0.00(0.00,0.00) 0.870 -0.03
Body mass 0.04(0.01,0.06) 0.002 -3.08
index(BMI)
Smoking status -0.12(-0.16,-0.08) <0.001 9.76
Alcohol -0.08(-0.11,-0.05) <0.001 6.30

consumption

Cl=Confidence Interval, P=P-value. Sample size=263,825. Race/ethnicity includes non-Hispanic Whites, non-Hispanic Blacks, Hispanics, American Indians/Alaska Natives, Asian/

Pacific Islanders, and non-Hispanic Other Races. Education includes less than high school diploma, high school diploma, some college, and college degree or more. Poverty status
includes the ratio of family income to poverty threshold of <100%; 2100% & <200%; 2200% & <400%; 2400%; missing. Region includes Northeast, Midwest, South, and West. BMI|
includes <25, 25-29, 30-39, 240, and missing. Smoking status includes never, former, and current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current

drinker, and unknown.

percentage point, 95% Cl = -1.33, -0.68) between
adults with no psychological disparities and those
with SPD was explained by 37.46% in Model | and
71.25% of the difference was explained by Model
2, in total (Table 3). In Model 2, around half of the
cancer mortality disparity (0.48 percentage points,
or 47.37%) could be attributed to the higher
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rate of current smoking among adults with SPD.
Lower educational level, lower-income, and higher
proportions of former or current drinkers and US-
born also contributed to higher cancer mortality
for adults with SPD by 30.98%, 10.56%, 6.77%, and
2.24%, respectively (Table 3, Figure ). However,
younger age, higher proportion of females and
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Table 3: Blinder-Oaxaca linear decomposition results for disparities in cancer mortality between adults
without psychological distress (PD) and with serious psychological distress (SPD), 1997-2014

Model | Model 2
Percentage Relative Percentage Relative percentage(%)
points(CI) percentage(%) points(ClI)
Total difference -1.00(-1.33,-0.68) 100 -1.00(-1.33,-0.68) 100
between
No PD(K6=0) and
SPD(K6=13+)
Component -0.38(-0.47,-0.29) 37.46 -0.71(-0.82,-0.61) 71.25
explained by
measured variables
Component -0.63(-0.95,-0.30) 62.54 -0.29(-0.62,0.04) 28.75

unexplained by
measured variables

Measured variables

Portion of explained difference

Portion of explained difference

Absolute P Relative Absolute P Relative
differences(Cl) percentage(%) differences(Cl) percentage(%)
of total of total
disparity disparity
Age 0.05(0.00,0.10) 0.044 -4.80 0.05(0.00,0.09) 0.044 -4.69
Sex 0.13(0.11,0.15) <0.001 -12.96 0.12(0.10,0.14) <0.001 -11.87
Race/ethnicity 0.02(0.01,0.04) 0.001 -2.23 0.02(0.00,0.03) 0.006 -1.70
Nativity/Immigrant -0.03(-0.04,-0.02) <0.001 2.65 -0.02(-0.03,-0.01) <0.001 224
status
Education -0.39(-0.44,-0.34) <0.001 39.23 -0.31(-0.36,-0.26) <0.001 30.98
Marital status 0.00(-0.03,0.04) 0.845 -0.34 0.03(0.00,0.07) 0.074 -3.13
Poverty status(%) -0.14(-0.20,-0.08) <0.001 13.89 -0.11(-0.17,-0.04) 0.001 10.56
Housing tenure(home -0.02(-0.05,0.01) 0.113 237 0.00(-0.03,0.03) 0.838 0.30
ownership)
Region of residence 0.00(0.00,0.01) 0.188 -0.35 0.00(0.00,0.01) 0.100 -0.42
Body mass 0.05(0.03,0.08) <0.001 -5.16
index(BMI)
Smoking status -0.48(-0.53,-0.42) <0.001 47.37
Alcohol consumption -0.07(-0.10,-0.04) <0.001 6.77

Cl=Confidence Interval, P=P-value. Sample size=263,825. Race/ethnicity includes non-Hispanic Whites, non-Hispanic Blacks, Hispanics, American Indians/Alaska Natives, Asian/

Pacific Islanders, and non-Hispanic Other Races. Education includes less than high school diploma, high school diploma, some college, and college degree or more. Poverty status
includes the ratio of family income to poverty threshold of <100%; 2100% & <200%; 2200% & <400%; 2400%; missing. Region includes Northeast, Midwest, South, and West. BMI
includes <25, 25-29, 30-39, 240, and missing. Smoking status includes never, former, and current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current

drinker, and unknown.

racial/ethnic minorities, and higher BMI mitigated
the cancer mortality disparities by 4.69%, 11.87%,
1.70%, and 5.16%, respectively.

Higher COPD mortality for adults with SPD was
explained by the measured sociodemographic
factors by 24.35% in Model |, and explained by both
sociodemographic and behavioral factors by 36.77%
in Model 2 (Table 4). The highest contribution to
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COPD mortality disparity was made by the higher
rate of current smoking (17.48%) among adults
with SPD. The higher COPD mortality for adults
with SPD was also attributable to the lower level
of education and income, and higher proportions of
current and former drinkers, renters, and foreign-
born among adults with SPD, by 9.80%,7.05%,2.93%,
2.73%, and 1.08%, respectively (Table 4, Figure ).
Younger age, higher proportion of females and
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Table 4: Blinder-Oaxaca linear decomposition results for disparities in COPD mortality between adults
without psychological distress (PD) and with serious psychological distress (SPD), 1997-2014

Model | Model 2
Percentage points(Cl) Relative Percentage points(Cl) Relative
percentage(%) percentage(%)

Total difference between -0.92(-1.12,-0.73) 100 -0.92(-1.12,-0.73) 100

No PD(K6é=0) and

SPD(K6=13+)

Component explained by -0.23(-0.26,-0.19) 24.35 -0.34(-0.39,-0.29) 36.77
measured variables

Component unexplained -0.70(-0.89,-0.50) 75.65 -0.58(-0.78,-0.39) 63.23

by measured variables

Measured variables

Portion of explained difference

Portion of explained difference

Absolute P Relative Absolute P Relative
differences(Cl) percentage(%) differences(Cl) percentage(%)
of total of total
disparity disparity
Age 0.01(0.00,0.02) 0.045 -1.26 0.01(0.00,0.02) 0.045 -1.20
Sex 0.02(0.01,0.03) <0.001 -2.36 0.02(0.01,0.03) <0.001 -2.47
Race/ethnicity 0.01(0.00,0.01) <0.001 -1.02 0.01(0.00,0.01) 0.002 -0.67
Nativity/Immigrant status -0.01(-0.01,-0.01) <0.001 1.23 -0.01(-0.01,-0.01) <0.001 1.08
Education -0.12(-0.14,-0.10) <0.001 12.78 -0.09(-0.11,-0.07) <0.001 9.80
Marital status -0.03(-0.04,-0.01) 0.001 2.89 -0.02(-0.03,0.00) 0.050 1.75
Poverty status(%) -0.08(-0.11,-0.05) <0.001 8.3l -0.07(-0.09,-0.04) <0.001 7.05
Housing tenure(home -0.03(-0.05,-0.02) <0.001 3.55 -0.03(-0.04,-0.01) <0.001 2.73
ownership)
Region of residence 0.00(0.00,0.00) 0.058 0.24 0.00(0.00,0.00) 0.084 0.22
Body mass index(BMI) 0.02(0.01,0.03) 0.005 -1.94
Smoking status -0.16(-0.19,-0.14) <0.001 17.48
Alcohol consumption -0.03(-0.04,-0.01) <0.001 293

Cl=Confidence Interval, P=P-value. Sample size=263,825. Race/ethnicity includes non-Hispanic Whites, non-Hispanic Blacks, Hispanics, American Indians/Alaska Natives, Asian/

Pacific Islanders, and non-Hispanic Other Races. Education includes less than high school diploma, high school diploma, some college, and college degree or more. Poverty status
includes the ratio of family income to poverty threshold of <100%; 2100% & <200%; 2200% & <400%; 2400%; missing. Region includes Northeast, Midwest, South, and West. BMI|
includes <25, 25-29, 30-39, 240, and missing. Smoking status includes never, former, and current smokers.Alcohol consumption includes lifetime abstainer, former drinker; current

drinker, and unknown.

racial/ethnic minorities, and higher BMI mitigated
the COPD mortality disparities by 1.20%, 2.47%,
0.67%, and 1.94%, respectively.

Unintentional injury mortality difference (0.54
percentage points, 95% Cl = -0.70, -0.38) between
adults with no PD and those with SPD was explained
by measured variables in Model | by 15.4% and 20.19%
of the difference was explained by Model 2 (Table 5).In
Model 2, higher proportion of current smokers, lower
education level, lower-income, and higher proportion
of non-currently married individuals contributed to
higher unintentional injury mortality for adults with

www.ijtmrph.org

SPD, by 10.78%, 9.44%, 6.82%, and 3.75% respectively
(Table 5, Figure I). Higher proportions of females and
higher BMI mitigated the disparities in unintentional
injury mortality by 7.65% and 2.9%.

To check the robustness of the results by
follow-up years due to potential time-varying
risk factors, a sensitivity analysis was conducted
for cancer mortality to assess variations in the
contributions of individual characteristics by using
2,5,and 10 years of mortality follow-up.The longer
the follow-up years, the larger the component
explained by measured variables (Table 6). This
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Table 5: Blinder-Oaxaca linear decomposition results for disparities in unintentional-injury mortality
between adults without psychological distress (PD) and with serious psychological distress (SPD),

1997-2014
Model | Model 2
Percentage points(Cl) Relative Percentage points(Cl) Relative
percentage(%) percentage(%)
Total difference -0.54(-0.7,-0.38) 100 -0.54(-0.70,-0.38) 100
between
No PD(K6=0) and
SPD(K6=13+)
Component -0.08(-0.12,-0.05) 15.4 -0.11(-0.15,-0.07) 20.19
explained by
measured variables
Component -0.46(-0.62,-0.29) 84.6 -0.43(-0.60,-0.27) 79.81

unexplained by
measured variables

Measured Portion of explained difference Portion of explained difference
variables Absolute P Relative Absolute P Relative
differences(Cl) percentage(%) differences(Cl) percentage(%)
of total of total
disparity disparity
Age 0.00(0.00,0.00) 0.062 -0.36 0.00(0.00,0.00) 0.058 -0.42
Sex 0.04(0.03,0.05) <0.001 -7.48 0.04(0.03,0.05) <0.001 -7.65
Race/ethnicity 0.00(-0.01,0.00) 0.650 0.22 0.00(-0.01,0.00) 0.381 0.42
Nativity/Immigrant 0.00(-0.01,0.00) 0.141 0.51 0.00(-0.01,0.00) 0.136 0.51
status
Education -0.06(-0.08,-0.04) <0.001 10.76 -0.05(-0.07,-0.03) <0.001 9.44
Marital status -0.03(-0.04,-0.01) <0.001 4.64 -0.02(-0.03,-0.01) 0.005 3.75
Poverty status(%) -0.04(-0.07,-0.01) 0.006 7.38 -0.04(-0.07,-0.01) 0.011 6.82
Housing 0.00(-0.01,0.02) 0.678 -0.58 0.01(-0.01,0.02) 0.468 -1.02
tenure(home
ownership)
Region of residence 0.00(0.00,0.00) 0.147 0.32 0.00(0.00,0.00) 0.177 0.30
Body mass 0.02(0.01,0.02) 0.001 -2.90
index(BMI)
Smoking status -0.06(-0.08,-0.03) <0.001 10.78
Alcohol 0.00(-0.01,0.01) 0.865 0.16
consumption

Cl=Confidence Interval, P=P-value. Sample size=263,825. Race/ethnicity includes non-Hispanic Whites, non-Hispanic Blacks, Hispanics, American Indians/Alaska Natives, Asian/

Pacific Islanders, and non-Hispanic Other Races. Education includes less than high school diploma, high school diploma, some college, and college degree or more. Poverty status
includes the ratio of family income to poverty threshold of <100%; 2100% & <200%; 2200% & <400%; 2400%; missing. Region includes Northeast, Midwest, South, and West. BMI
includes <25, 25-29, 30-39, 240, and missing. Smoking status includes never, former, and current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current

drinker, and unknown.

might be because the longer follow-up allows
for a greater manifestation of the lagged effect
of smoking, BMI, drinking, and socioeconomic

disadvantage on mortality.
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4. Discussion

Our study contributes to the existing literature
by quantifying the contributions of individual
characteristics in explaining the observed cause-
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Table 6: Blinder-Oaxaca linear decomposition results for disparities in cancer mortality between adults
without psychological distress (PD) and with serious psychological distress (SPD) by follow-up years',

1997-2014

<2years of mortality follow-up

<Syears of mortality follow-up

<l0years of mortality follow-up

Percentage Relative Percentage Relative Percentage Relative
points(CI) percentage points(ClI) percentage points(ClI) percentage
(%) (%) (%)
Total difference -2.63(-3.64,-1.62) 100 -1.37(-1.96,-0.79) 100 -1.03(-1.46,-0.60) 100
between
No PD(K6=0)
and
SPD(K6=13+)
Component -0.76(-1.10,-0.42) 28.90 -0.87(-1.07,-0.66) 63.01 -0.83(-0.98,-0.68) 80.76
explained by
measured
variables
Component -1.87(-2.92,-0.82) 71.10 -0.51(-1.12,0.11) 36.99 -0.20(-0.64,0.24) 19.24
unexplained
by measured
variables
Measured Portion of explained difference Portion of explained difference Portion of explained difference
variables Absolute Relative Absolute Relative Absolute Relative
differences(Cl)  percentages differences(Cl) percentages differences(Cl) percentages
of total of total of total
disparity disparity disparity
Age -0.04(-0.17,0.09) 1.40 0.01(-0.07,0.10) -0.99 0.04(-0.02,0.10) -3.87
Sex 0.08(0.03,0.13)** -3.00 0.12(0.08,0.16)*** -8.81 0.12(0.09,0.15)*** -11.70
Race/ethnicity 0.02(-0.01,0.06) -0.93 0.02(-0.01,0.04) -1 0.02(0.00,0.03)* -1.59
Nativity/ -0.05(-0.08,-0.02)** 1.77 -0.05(-0.07,-0.03)*** 3.33 -0.04(-0.05,-0.02)*** 3.64
Immigrant status
Education -0.47(-0.65,-0.29)*** 17.99 -0.46(-0.56,-0.35)*** 33.25 -0.40(-0.47,-0.33)*** 38.52
Marital status 0.11(0.00,0.22)* -4.22 0.06(-0.01,0.13) -4.47 0.08(0.04,0. | 3)*** -8.23
Poverty status(%) 0.20(-0.01,0.41) -7.52 0.03(-0.1,0.16) -2.05 -0.09(-0.19,0.00)* 9.14
Housing -0.03(-0.13,0.07) 0.98 0.00(-0.06,0.07) -0.32 0.02(-0.03,0.06) -1.48
tenure(home
ownership)
Region of 0.01(-0.01,0.04) -0.56 0.01(-0.01,0.02) -0.56 0.00(-0.01,0.01) -0.34
residence
Body mass 0.09(0.02,0.16)** -3.57 0.09(0.05,0. | 4)*** -6.91 0.10(0.06,0. 1 3)*** -9.47
index(BMI)
Smoking status -0.59(-0.77,-0.4 1 y**+* 2243 -0.64(-0.76,-0.52)*** 46.40 -0.60(-0.69,-0.52)*** 58.53
Alcohol -0.11(-0.21,-0.01)* 4.12 -0.07(-0.13,-0.01)* 5.24 -0.08(-0.12,-0.03)*** 7.62

consumption

Cl=Confidence Interval, P=P-value. Sample size=267,883 (<2 years follow-up), 268,145 (<5 years follow-up), 268,145 (<10 years follow-up). Race/ethnicity includes non-Hispanic
Whites, non-Hispanic Blacks, Hispanics, American Indians/Alaska Natives, Asian/Pacific Islanders, and non-Hispanic Other Races. Education includes less than high school diploma,
high school diploma, some college, and college degree or more. Poverty status includes the ratio of family income to poverty threshold of <100%; 2100% & <200%; 2200%

& <400%; 2400%; missing. Region includes Northeast, Midwest, South, and West. BMI includes <25, 25-29, 30-39, 240, and missing. Smoking status includes never, former, and
current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current drinker, and unknown.* P<0.05, *p<0.01, ***p<0.001. 'Follow-up time for individuals
who died during the study period was estimated by the number of months from the month/year of interview to the month/year of death.
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specific mortality differences between adults with
no PD and those with SPD. We found that lower
levels of education and household income, and
higher proportions of current smokers, former
drinkers, non-married adults, US-born, and renters
contributed to higher mortality for adults with SPD,
while other factors such as younger age, higher
proportion of females, and higher BMI mitigated
this effect. The percentage of mortality disparity
explained by individual sociodemographic and health
behavioral disparities was higher for cancer mortality
(71.25%) and CVD mortality (50.09%), compared to
COPD mortality (36.77%) and unintentional injury
mortality (20.19%).

The quantity of contributions of risk factors to
mortality varied by cause of death but showed a
similar pattern, with gaps in proportion of current
smokers, education level, and income explaining
a majority of the disparity in mortality between
adults with no PD and those with SPD. Smoking is
the most influential risk factor of cancer, COPD, and
unintentional mortality disparities by SPD, showing
higher percentage contribution, ranging from 10.78%
to 47.37% (Figure 1). Specifically, smoking cessation
among adults with SPD would eliminate around half
of the cancer mortality disparity between adults with
no PD and those with SPD. Lower educational level
is the highest contribution to CVD mortality and
the second highest to cancer, COPD, unintentional-
injury mortality, ranging from 9.44% to 30.98%. In
other words, enhancing the education level among
adults with SPD would decrease approximately 30%
of cancer or CVD mortality disparity, and around
10% of COPD and unintentional-injury mortality
disparities. Lower-income is the second highest
contributor to higher CVD mortality among adults
with SPD and the third highest contributor to cancer,
COPD, and unintentional-injury mortality disparities.
Increasing income level will decrease 7 to 13 % of
the disparity in cause-specific mortality.

The difference in alcohol consumption explained
CVD, cancer, and COPD mortality but was not
associated with unintentional-injury  mortality.
Higher proportions of former drinkers and
lower proportions of current drinkers or lifetime
abstainers explained higher CVD, cancer,and COPD
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mortality among adults with SPD by 3 to 7% of the
disparities. Higher proportions of renters explained
higher CVD and COPD mortality among adults
with SPD by 7% and 3%, respectively, while the
homeownership disparity was not associated with
cancer and unintentional injury mortality disparities.
We found that marital status differences explained
higher CVD and unintentional injury mortality
among adults with SPD but did not explain cancer
and COPD mortality disparities. Higher proportions
of widowed, divorced, separated, or never-married
individuals among adults with SPD explained 4
to 5 percentage of CVD and unintentional-injury
mortality disparity between an adult with no PD
and those with SPD. Nativity/immigrant status also
contributed to CVD, cancer, and COPD mortality
disparities by | to 2 percent.

We also found the factors that decreased CVD,
cancer, COPD, and unintentional-injury mortality
disparities by SPD. Higher proportion of overweight
or obesity mitigated the mortality disparity between
adults with no PD and those with SPD by 2 to 5%.
Higher proportion of females among adults with SPD
negatively contributed to mortality disparity by 2 to
12% of the disparities. Higher proportion of racial/
ethnic minorities negatively contributed to cancer
and COPD mortality by | to 2%.Younger populations
similarly decreased the mortality disparity between
adults with no PD and those with SPD by | to 5%.

Our findings might be explained by the
fundamental cause theory, which contends that
resources differ by socioeconomic status, social
networks, stigmatization, resulting in disparities in the
ability to avoid risks, diseases, and the consequences
of a disease.” Although the effect of social factors
such as poverty on health has been alleviated
through medical advances, public health initiatives,
and enhanced access to care or interventions under
the modern welfare system, it still persists through
multiple risk-factor mechanisms.***4 |n particular,
health behavioral factors, including smoking, exercise,
and diet, have emerged as risk factors mediating
the association between socioeconomic status and
disease.”® Consistent with the fundamental cause
theory, our study showed that existing fundamental
causes such as poverty status and educational
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attainment still contributed greatly to mortality. The
substantially high contribution of smoking to cancer
mortality disparities might be a transported risk
factor from existing social inequalities.*®

In this study, we found that the lower level
of education and household income, and higher
proportions of current smokers, former drinkers,
non-married  adults, US-born, and renters
contributed to higher mortality for adults with SPD,
which have important implications for research and
policy. First, tobacco control policies or cessation
intervention targeting adults with SPD would be
effective in mitigating mortality disparities by mental
health, considering that smokers with SPD smoke a
higher average number of cigarettes per day,* and
those without mental health treatment are less likely
to quit smoking.®' Second, our studies shed light
on the comprehensive policy approach on mental
health disparities related to inequality in income and
education, by providing evidence that the effect of
depression on mortality could be attenuated if SES
is controlled.We suggest that future studies use our
single methodological frame, integrating previous
findings on the association between SES and
depression, SES and life expectancy, or depression
and mortality.?3%334 Third, other aspects of housing,
such as residential segregation, crowding, housing
safety and conditions, cost concerns,and community
resources among adults with SPD and their
association with mortality disparities,’>°2** need to
be quantified as a risk factor of mortality disparities
in future studies.

4.]. Limitations

This study has some limitations. First, our study used
the NHIS sample eligible for linkage to the NDI,
which is, on average, 94.8% of the original NHIS
survey participants.* Excluding records ineligible
for linkage may lead to biased mortality estimates.
To address potential bias, we used the eligibility-
adjusted sampling weight to account for the NHIS-
NDI mismatches.* Second, while our Blinder-Oaxaca
decomposition included a variety of risk factors
of cause-specific mortality, there could be other
potential factors of mortality, confounding existing
risk factors. Third, in the NHIS-NDI database, all
the risk factors were available at baseline as of the

www.ijtmrph.org

survey date, while SES, behavioral-risk factors, and
PD are expected to vary over the long follow-up. It
is worthwhile to examine the extent of changes in
SES or behavioral factors from childhood, working-
age, to older ages contributing to the disparities
in mortality by SPD status, using the life course
approach> with longitudinal data.

5. Conclusion and Implications for
Translation

In this nationally representative study, we found that
more than half of the CVD and cancer mortality
disparity between adults with no PD and those with
SPD were explained by the difference in social and
behavioral determinants between the two groups.
Educational level, income, and smoking status
explained a majority of the disparity in CVD and
cancer mortality between adults with no PD and
those with SPD. Specifically, reducing rates of current
smoking among adults with SPD would eliminate
approximately half of the cancer mortality disparity.
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( Key Messages )

» Approximately 71% of the disparity in cancer
mortality between adults with SPD and those
with no PD was explained by sociodemograph-
ic and behavioral risk factors.

» Smoking cessation for adults with SPD would
eliminate around half of the cancer mortality
disparity between adults with no PD and those
with SPD.

P Lower education is the highest contributor to
CVD mortality and the second highest con-
tributor to cancer, COPD, unintentional-injury
mortality, ranging from 9% to 31%.

P Increasing income level will reduce the dispari-
ty in cause-specific mortality by 7 to 13%.

P Younger age, higher proportion of females, and
higher BMI among adults with SPD had favor-
able effects on the mortality disparities by SPD.
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