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ABSTRACT

Background: Previous research has shown a significant association between psychological distress (PD) and 
all-cause mortality. However, there is a dearth of studies quantifying the contributions of sociodemographic and 
behavioral characteristics to group differences in mortality. In this study, we identify factors of mortality differences 
by PD.

Methods: The Blinder-Oaxaca decomposition analysis was used to quantify the contributions of individual 
sociodemographic and behavioral characteristics to the observed mortality differences between United 
States (US) adults with no PD and those with serious psychological distress (SPD), using the pooled data 
from the 1997-2014 National Health Interview Survey prospectively linked to the 1997-2015 National 
Death Index (N = 263,825).

Results: Low educational level, low household income, and high proportions of current smokers, renters, 
former drinkers, and adults experiencing marital dissolution contributed to high all-cause mortality among 
adults with SPD. The relative percentage of all-cause mortality disparity explained by socioeconomic and 
demographic factors was 38.86%. Approximately 47% of the mortality disparity was attributed to both 
sociodemographic and behavioral risk factors. Lower educational level (21.13%) was the top contributor 
to higher all-cause mortality among adults with SPD, followed by smoking status (13.51%), poverty status 
(11.77%), housing tenure (5.11%), alcohol consumption (4.82%), marital status (3.61%), and nativity/immigrant 
status (1.95%). Age, sex, and body mass index alleviated all-cause mortality risk among adults with SPD.

Conclusions and Global Health Implications: Improved education and higher income levels, and 
reduced smoking among US adults with SPD might eliminate around half of the all-cause mortality disparity 
by SPD. Such a policy strategy might lead to reductions in mental health disparities and adverse health 
impacts both in the US and globally.

Keywords: • Psychological Distress • Socioeconomic Status • Health Behaviors • All-Cause Mortality, 
Blinder-Oaxaca Decomposition • Longitudinal
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1. Introduction
In 2019, approximately 4.7% of adults aged 18 years 
and older in the United States had experienced 
depression and 11.2% of adults had felt worry, 
nervousness, or anxiety.1 The prevalence of serious 
psychological distress (SPD) including various 
symptoms of mental illness showed a fairly stable but 
increasing trend, ranging from 2.9% in 1997 to 4.2% 
in 2018.2,3 The prevalence of poor mental health was 
associated with higher mental health spending and 
lower life expectancy.4,5 United States mental health 
market spending was $225 billion in 2019, which 
increased by 52.1% since 2009.6 Life expectancy is 
10.58 years shorter for adults with SPD, measured 
by the Kessler 6 (K6) nonspecific distress scale7 
equaling 13 or more at age 18, compared with life 
expectancy for adults with no psychological distress, 
measured by K6 equaling zero.5

Psychological distress (PD) is a general term 
incorporating symptoms of anxiety, depression, 
and other symptoms of distress.8 Although, the 
association between PD and mortality8–17 has long 
been established, little is known about the effect of PD 
on mortality in conjunction with sociodemographic 
and behavioral factors. From previous studies, 
the risk factors for psychological distress include 
age, sex, race/ethnicity, nativity/immigrant status, 
education, marital status, poverty status, housing 
tenure, region of residence, body mass index (BMI), 
smoking status, and alcohol consumption.8,9,12,18–25 
Low socioeconomic status (SES) can increase the 
chances of stressful experiences such as job loss, 
illness, or disabilities, and is associated with fewer 
financial or community resources to manage stress, 
resulting in an increase in negative emotions such as 
depression or anxiety.26,27 These negative emotions 
directly increase mortality or indirectly increase 
mortality through risky health behavioral pathways 
such as smoking, alcohol consumption, or poor 
diet.19,26 A recent study found that socioeconomic 
and demographic characteristics explained a 13% 
reduction in relative risk of all-cause mortality related 
to SPD, and sociodemographic and behavioral-health 
factors jointly accounted for a 22% reduction in the 
mortality risk related to SPD.5

Previous research has shown a significant 
association between SPD and mortality or 
socioeconomic characteristics, but there is a 
dearth of studies quantifying the contributions of 
sociodemographic and behavioral characteristics 
to the mortality difference. In this study, we 
conducted the Blinder-Oaxaca decomposition 
analysis to quantify the contributions of individual 
characteristics in explaining the observed all-cause 
mortality differences between adults with no PD 
and adults with SPD, enabling us to identify main 
contributors to reducing disparities in mortality.

2. Methods
2.1. Data

The data for this study were from the 1997-2014 
National Health Interview Survey (NHIS) prospectively 
linked to the 1997-2015 National Death Index 
(NDI).28 As a nationally representative, annual cross-
sectional household interview survey, NHIS provides 
demographic, socioeconomic, and health characteristics 
of the civilian, non-institutionalized population in the 
United States. 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 
1997-2015 public-use linked mortality file containing 
19 years of mortality follow-up data from the date of 
survey participation through December 31, 2015.29

2.2. Sample

The study sample consisted of adults aged 18 and 
older from 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 (K6=13+) as defined below. The final 
pooled eligible sample size after excluding missing 
values was 263,825; the listwise deletion accounted 
for 1.61% of the total sample size of 268,145. For 
missing values (accounting for more than 1% of the 
total observations), 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.
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2.3. Outcome Measurement (Dependent 
Variable)

We analyzed crude death rates for all-causes 
combined. The mortality outcome was dichotomized, 
with 1 being dead and 0 equaling alive.

2.4. Psychological Distress Classification

Psychological distress (PD) was measured by the 
Kessler 6 (K6) nonspecific distress scale7 of six 
symptoms. Respondents were asked: “during the past 
30 days, how often did you feel, 1) so sad that nothing 
could cheer you up, 2) nervous, 3) restless or fidgety, 
4) hopeless, 5) that everything was an effort, and 6) 
worthless.” We created a 5-level categorical variable 
with scores of 0, 1-2, 3-5, 6-12, and 13-24 from the 
K6 scale.8 Since the Blinder-Oaxaca technique allows 
only a dichotomous group comparison, we only used 
individuals with no PD (K=0) as a reference group 
and individuals with SPD (K=13+) as another group. 
We did sensitivity analysis by changing the reference 
group from adults with no PD (K6=0) to adults with 
no SPD (K6=0-12).

2.5. Contributors (Independent Variables)

Based on the previous literature, we selected the 
following contributors for model estimation: 1) 
sociodemographic characteristics including age, sex, 
race/ethnicity, nativity/immigrant status, education, 
marital status, poverty status, housing tenure, and 
region of residence, and 2) behavioral characteristics 
including BMI, smoking status, and alcohol 
consumption.5,8,9,12,19–21

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.30,31 While regression analysis 
reveals the association between mortality and its 
risk factors, the decomposition analysis allows to 
estimate the association between the mortality 
disparities and their contributing causes or risk 
factors, possibly identifying factors for reducing 
health inequalities.31

( )
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ˆ ˆ
SPD no PD SPD no PD SPDy y x x β β− = − +



In the given equation, 
SPDy and 

   no PDy represent 

means of the rates of deaths for adults with SPD and 

those with no PD, and 
SPDx and 

 no PDx are vectors 

of group-specific means of the individual-level 
characteristics studied. *β̂ is the vector of coefficients 
from the pooled linear probability models that reflects 
the average outcome difference associated with 

each variable. 
ˆ
SPDβ 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:
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We estimated two models of Blinder-Oaxaca  

decomposition analysis: model 1 included only 
socio-demographic characteristics; model 2 included 
both socio-demographic and health behavioral 
characteristics as contributors.

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.32 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.33 The sample weights were 
adjusted by dividing by the number of pooling years. 
All the analyses were conducted by Stata 17 and the 
Blinder-Oaxaca model was fitted using the Oaxaca 
procedure.32
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Sample size No psychological 
distress (K6=0)

Serious psychological 
distress (K6=13+)

p-value

245,153 18,263

All-cause mortality 9.78 (0.09) 16.02 (0.34) <0.001

Age (mean, years) 46.54 (0.08) 46.22 (0.15) <0.001

Sex

Male 52.74 (0.13) 38.18 (0.47) <0.001

Female 47.26 (0.13) 61.82 (0.47)

Race/ethnicity

Non-Hispanic White 68.42 (0.25) 68.41 (0.53) <0.001

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) <0.001

US-born 82.62 (0.18) 86.56 (0.32)

Education

Less than high school 12.96 (0.13) 28.87 (0.45) <0.001

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) <0.001

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) <0.001

>=100&<200 13.23 (0.12) 24.35 (0.40)

>=200&<400 25.35 (0.14) 21.65 (0.39)

>=400 34.49 (0.22) 12.91 (0.38)

Missing 18.84 (0.18) 12.96 (0.34)

Housing tenure (home ownership)

Renter 27.87 (0.25) 47.25 (0.56) <0.001

Owner 72.13 (0.25) 52.75 (0.56)

Region of residence

Northeast 18.46 (0.20) 15.93 (0.40) <0.001

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)

Table 1: Mortality rates (%) and individual characteristics (%) among adults aged 18 years and older by 
psychological distress, United States, 1997-2015

(Contd....)
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3. Results
3.1. Mortality and Individual Characteristics by 
No Psychological Distress and Serious 
Psychological Distress

Overall, there was a significant difference in weighted 
unadjusted death rates between adults with no PD 
and those with SPD (Table 1). Adults with SPD had 
higher all-cause mortality, compared to those with no 
PD. Differences between adults with no PD and those 
with SPD were observed in individual characteristics 
including socio-demographic characteristics and 
health behaviors, known to typically affect health 
and mortality (Table 1). Adults with SPD were more 
likely to be female, non-Hispanic Blacks, Hispanics, 
American Indians/Alaska Natives, or non-Hispanic 
others, US-born, with less than high school education, 
not currently married, below poverty level, renters, 
Midwest or South residents, with higher BMI, current 
smokers, and former drinkers (P<0.001).

3.2. Blinder-Oaxaca Decomposition

Blinder-Oaxaca decomposition analysis results 
(Table 2) showed that 38.86% of the difference 

in all-cause mortality between adults with no PD 
and those with SPD (-6.23 percentage points, 95% 
CI = -6.92, -5.54) was explained by the sum total 
of the sociodemographic characteristics (Model 1). 
Similarly, 46.86% of the difference in all-cause mortality 
between adults with no PD and those with SPD was 
explained by socio-demographic characteristics and 
health behaviors combined (Model 2).

The sum total explained by measured variables 
includes counterbalancing factors, some of which 
contribute to and others diminish the disparity 
by SPD. The lower educational level for adults 
with SPD accounted for 1.51 percentage points of 
mortality difference by PD, or 24.27% of the total 
6.23 percentage point mortality disparity (Model1). 
Thus, holding all other sociodemographic variables 
constant, higher educational attainment for adults 
with SPD would eliminate 24% of the all-cause 
mortality disparity between adults with no PD 
and those with SPD. Other sociodemographic 
factors made a smaller contribution to the disparity, 
including lower-income (14.24%), higher proportions 
of renters (5.59%), and higher proportions of non-
currently-married individuals (4.45%) among adults 

Sample size No psychological 
distress (K6=0)

Serious psychological 
distress (K6=13+)

p-value

245,153 18,263

Body mass index (BMI)

<25 38.48 (0.14) 33.44 (0.45) <0.001

=>25 & <30 35.76 (0.12) 28.29 (0.43)

=>30 & <40 20.08 (0.11) 27.64 (0.41)

=>40 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) <0.001

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) <0.001

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)

 The data in the parentheses indicate standard errors.

Table 1: (Continued)
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with SPD. Some other factors that were positively 
associated with all-cause mortality mitigated the 
disparity, including higher proportions of females 
(-7.65%) and younger individuals (-3.29%). These are 
the factors that favored adults with SPD and would 
serve to increase all-cause mortality disparities 
between adults with no PD and those with SPD if 
equalized.

Similarly, the difference in educational 
attainment (-1.32 percentage points or 21.13%) 
was the highest contributor to all-cause mortality 
disparity between adults with no PD and those 
with SPD in Model2, which additionally examined 
the contribution of behavioral risk factors. The 
second highest contribution to all-cause mortality 
disparity was due to higher rates of current 

Table 2: Blinder-Oaxaca linear decomposition results for disparities in all-cause mortality between 
adults without psychological distress (PD) and with serious psychological distress (SPD), United States, 
1997-2015 

Model 1 Model 2

Percentage points (CI) Relative percentage (%) Percentage points (CI) Relative 
percentage (%)

Total difference between
No PD (K6=0) and SPD 
(K6=13+)

-6.23 (-6.92,-5.54) 100 -6.23 (-6.92,-5.54) 100

Component explained by 
measured variables

-2.42 (-2.69,-2.15) 38.86 -2.92 (-3.21,-2.63) 46.86

Component unexplained 
by measured variables

-3.81 (-4.45,-3.17) 61.14 -3.31 (-3.95,-2.68) 53.14

Measured variables Portion of explained difference Portion of explained difference

Absolute 
differences (CI)

P Relative 
percentage (%) 

of total disparity

Absolute 
differences (CI)

P Relative 
percentage 
(%) of total 

disparity

Age 0.20 (0.01,0.40) 0.044 -3.29 0.20 (0.01,0.40) 0.044 -3.24

Sex 0.48 (0.43,0.52) <0.001 -7.65 0.54 (0.49,0.59) <0.001 -8.71

Race/ethnicity 0.05 (0.02,0.07) <0.001 -0.75 0.02 (-0.01,0.04) 0.196 -0.25

Nativity/Immigrant status -0.12 
(-0.14,-0.10)

<0.001 1.93 -0.12 (-0.15,-0.10) <0.001 1.95

Education -1.51 
(-1.62,-1.41)

<0.001 24.27 -1.32 (-1.42,-1.21) <0.001 21.13

Marital status -0.28 
(-0.37,-0.19)

<0.001 4.45 -0.23 (-0.31,-0.14) <0.001 3.61

Poverty status (%) -0.89 
(-1.01,-0.77)

<0.001 14.24 -0.73 (-0.85,-0.62) <0.001 11.77

Housing tenure (home 
ownership)

-0.35 
(-0.41,-0.28)

<0.001 5.59 -0.32 (-0.38,-0.26) <0.001 5.11

Region of residence 0.00 (-0.01,0.01) 0.370 0.07 0.00 (-0.01,0.01) 0.864 -0.01

Body mass index (BMI) 0.18 (0.12,0.23) <0.001 -2.83

Smoking status -0.84 (-0.94,-0.75) <0.001 13.51

Alcohol consumption -0.30 (-0.36,-0.24) <0.001 4.82

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%; >=100% & <200%; >=200% & <400%; >=400%; missing. Region includes Northeast, Midwest, South, and West. BMI includes<25, 25-29, 30-39, ≥40, 
and missing. Smoking status includes never, former, and current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current drinker, and unknown.
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smoking among adults with SPD. 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 
socio-demographic factors.

Decomposition analysis using a Fairlie non-
linear approach34 as a sensitivity analysis yielded 
similar results, although the magnitude of the 
contributions varied (Table 3). There is a possibility 
of overestimation of the impact of the difference in 
poverty or education between adults with no PD and 
those with SPD on all-cause mortality difference.34 

An additional sensitivity analysis was conducted 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 4). This 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. A third sensitivity analysis 
was conducted to examine variation by a reference 
group. We changed the reference group from adults 
with no PD (K6=0) to adults with no SPD (K6=0-12) 
(Table 5). The portion of explained difference by each 
determinant, statistical significance, and the direction 

Table 3: Fairlie non-linear decomposition results for disparities in all-cause mortality between adults 
without psychological distress and with serious psychological distress, 1997-2015

Linear Model Non-linear Model (Fairlie)

Percentage points 
(CI)

Relative percentage 
(%)

Percentage points 
(CI)

Relative percentage 
(%)

Total difference between
No PD (K6=0) and SPD 
(K6=13+)

-6.23 (-6.92,-5.54) 100 -6.23 (-6.92,-5.54) 100

Component explained 
by measured variables

-2.92 46.86 -2.12 34.02

Measured variables Portion of explained difference Portion of explained difference

Absolute 
differences (CI)

P Relative 
percentages of 
total disparity

Absolute differences 
(CI)

P Relative 
percentages 

of total 
disparity

Age 0.20 (0.01,0.40) 0.044 -3.24 -0.10 (-0.14,-0.07) <0.001 1.68

Sex 0.54 (0.49,0.59) <0.001 -8.71 0.57 (0.53,0.61) <0.001 -9.09

Race/ethnicity 0.02 (-0.01,0.04) 0.196 -0.25 0.00 (-0.01,0.02) 0.671 -0.05

Nativity/Immigrant 
status

-0.12 (-0.15,-0.10) <0.001 1.95 -0.01 (-0.02,-0.01) <0.001 0.19

Education -1.32 (-1.42,-1.21) <0.001 21.13 -0.64 (-0.70,-0.59) <0.001 10.30

Marital status -0.23 (-0.31,-0.14) <0.001 3.61 -0.06 (-0.10,-0.01) 0.007 0.88

Poverty status (%) -0.73 (-0.85,-0.62) <0.001 11.77 -0.33 (-0.43,-0.24) <0.001 5.33

Housing tenure (home 
ownership)

-0.32 (-0.38,-0.26) <0.001 5.11 -0.20 (-0.25,-0.15) <0.001 3.23

Region of residence 0.00 (-0.01,0.01) 0.864 -0.01 0.00 (-0.01,0.01) 0.882 0.01

Body mass index (BMI) 0.18 (0.12,0.23) <0.001 -2.83 -0.05 (-0.09,0.00) 0.047 0.77

Smoking status -0.84 (-0.94,-0.75) <0.001 13.51 -1.02 (-1.09,-0.95) <0.001 16.36

Alcohol consumption -0.30 (-0.36,-0.24) <0.001 4.82 -0.27 (-0.31,-0.22) <0.001 4.29

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%; >=100% & <200%; >=200% & <400%; >=400%; missing. Region includes Northeast, Midwest, South, and West. BMI includes<25, 25-29, 30-39, ≥40, 
and missing. Smoking status includes never, former, and current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current drinker, and unknown.
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Table 4: Blinder-Oaxaca linear decomposition results for disparities in all-cause mortality between 
adults without psychological distress (PD) and with serious psychological distress (SPD) by follow-up 
years1, 1997-2015

≤2 years of follow-up ≤5 years of follow-up ≤10 years of follow-up

Percentage 
points (CI)

Relative 
percentage

Percentage 
points (CI)

Relative 
percentage

Percentage 
points (CI)

Relative 
percentage

Total difference between 
No PD (K6=0) and SPD 
(K6=13+)

-19.91  
(-22.93,-16.89)

100% -10.18  
(-11.65,-8.70

100% -7.72  
(-8.75,-6.69)

100%

Component explained by 
measured variables

-6.42  
(-7.94,-4.89)

32.23 % -4.05  
(-4.72,-3.39)

39.85 % -3.35  
(-3.81,-2.90)

43.44 %

Component unexplained 
by measured variables

-13.49  
(-16.08,-10.91)

67.77 % -6.12  
(-7.48,-4.76)

60.15 % -4.37  
(-5.30,-3.43)

56.56 %

Measured variables Portion of explained 
difference

Portion of explained 
difference

Portion of explained difference

Absolute 
differences 

(CI)

Relative 
percentages 

of total 
disparity

Absolute 
differences 

(CI)

Relative 
percentages 

of total 
disparity

Absolute 
differences (CI)

Relative 
percentages of 
total disparity

Age -0.78  
(-1.64,0.07)

3.94 -0.05  
(-0.45,0.34)

0.53 0.19  
(-0.10,0.48)

-2.45

Sex 0.54  
(0.31,0.76)***

-2.69 0.68  
(0.57,0.80)***

-6.71 0.59  
(0.51,0.66)***

-7.62

Race/ethnicity 0.07  
(-0.06,0.19)

-0.33 -0.01  
(-0.06,0.04)

0.14 -0.01  
(-0.05,0.02)

0.19

Nativity/Immigrant status -0.24  
(-0.37,-0.11)***

1.22 -0.19  
(-0.26,-0.13)***

1.91 -0.19  
(-0.23,-0.15)***

2.48

Education -2.62  
(-3.18,-2.06)***

13.17 -2.01  
(-2.26,-1.77)***

19.79 -1.64  
(-1.81,-1.48)***

21.29

Marital status -0.33  
(-0.69,0.03)

1.67 -0.19  
(-0.37,-0.01)*

1.85 -0.14  
(-0.27,-0.01)*

1.80

Poverty status (%) 0.32  
(-0.28,0.93)

-1.62 -0.12  
(-0.40,0.16)

1.16 -0.60  
(-0.79,-0.41)***

7.81

Housing tenure  
(home ownership)

-0.34  
(-0.58,-0.09)**

1.69 -0.39  
(-0.53,-0.24)***

3.78 -0.34  
(-0.44,-0.24)***

4.38

Region of residence -0.05  
(-0.14,0.04)

0.24 -0.02  
(-0.04,0.01)

0.15 0.00  
(-0.02,0.02)

0.03

Body mass index (BMI) 0.00  
(-0.28,0.27)

0.01 0.17  
(0.04,0.30)**

-1.69 0.32  
(0.23,0.41)***

-4.18

Smoking status -2.08  
(-2.55,-1.60)***

10.43 -1.39  
(-1.62,-1.16)***

13.63 -1.14  
(-1.30,-0.98)***

14.83

Alcohol consumption -0.90  
(-1.26,-0.54)***

4.50 -0.54  
(-0.69,-0.39)***

5.30 -0.38  
(-0.47,-0.28)***

4.88

Sample size = 22,354 (≤2 years of follow-up), 77,755 (≤5 years of follow-up), 143,625 (≤10 years of 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%; >=100% & <200%; >=200% & <400%; >=400%; 
missing. Region includes Northeast, Midwest, South, and West. BMI includes <25, 25-29, 30-39, ≥40, 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. 1 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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of contribution were generally robust regardless of 
whether adults with no PD or adults with no SPD 
were used as a reference group, except for age and 
region of residence.

4. Discussion

Our study contributes to the existing literature by 
quantifying the contributions of individual characteristics 

Table 5: Blinder-Oaxaca linear decomposition results for disparities in all-cause mortality between 
adults with SPD (K6=13+) and adults with no PD (K6=0) and between adults with SPD (K6=13+) and 
adults with no SPD (K6=0-12), United States, 1997-2015

K6=0 vs. K6=13+ (N=263,825) K6=0-12 vs. K6=13+ (N=520,777)

Percentage points (CI) Relative percentage 
(%)

Percentage points 
(CI)

Relative percentage (%)

Total difference 
between
Two groups

-6.23 (-6.92,-5.54) 100 -6.01 (-6.69,-5.34) 100

Component 
explained by 
measured 
variables

-2.92 (-3.21,-2.63) 46.86 -3.52 (-3.78,-3.25) 58.51

Component 
unexplained 
by measured 
variables

-3.31 (-3.95,-2.68) 53.14 -2.49 (-3.11,-1.88) 41.49

Measured 
variables

Portion of explained difference Portion of explained difference

Absolute 
differences (CI)

P Relative 
percentage 
(%) of total 

disparity

Absolute 
differences (CI)

P Relative 
percentage (%) of 

total disparity

Age 0.20 (0.01,0.40) 0.044 -3.24 -0.40 (-0.60,-0.21) <0.001 6.66

Sex 0.54 (0.49,0.59) <0.001 -8.71 0.36 (0.33,0.40) <0.001 -6.06

Race/ethnicity 0.02 (-0.01,0.04) 0.196 -0.25 0.03 (0.01,0.05) <0.001 -0.54

Nativity/
Immigrant status

-0.12 (-0.15,-0.10) <0.001 1.95 -0.06 (-0.08,-0.04) <0.001 1.04

Education -1.32 (-1.42,-1.21) <0.001 21.13 -1.32 (-1.41,-1.24) <0.001 21.98

Marital status -0.23 (-0.31,-0.14) <0.001 3.61 -0.12 (-0.20,-0.04) 0.002 1.98

Poverty status 
(%)

-0.73 (-0.85,-0.62) <0.001 11.77 -0.81 (-0.90,-0.73) <0.001 13.55

Housing tenure 
(home 
ownership)

-0.32 (-0.38,-0.26) <0.001 5.11 -0.29 (-0.34,-0.25) <0.001 4.88

Region of 
residence

0.00 (-0.01,0.01) 0.864 -0.01 -0.01 (-0.02,0.00) 0.226 0.12

Body mass 
index (BMI)

0.18 (0.12,0.23) <0.001 -2.83 0.18 (0.13,0.22) <0.001 -2.91

Smoking status -0.84 (-0.94,-0.75) <0.001 13.51 -0.67 (-0.73,-0.61) <0.001 11.20

Alcohol 
consumption

-0.30 (-0.36,-0.24) <0.001 4.82 -0.40 (-0.45,-0.35) <0.001 6.62

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%; >=100% & <200%; >=200% & <400%; >=400%; missing. Region includes Northeast, Midwest, South, and West. BMI includes <25, 25-29, 30-39, ≥40, and missing. Smoking 
status includes never, former, and current smokers. Alcohol consumption includes lifetime abstainer, former drinker, current drinker, and unknown.
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in explaining the observed mortality differences between 
adults with no PD and those with SPD. We found that 
low educational levels for adults with SPD accounted 
for 21.13% of the total 6.23 percentage point all-cause 
mortality difference by PD. Lower-income and higher 
proportions of current smokers and renters contributed 
to higher all-cause mortality for adults with SPD, while 
other factors mitigated this effect, including younger age, 
higher proportion of females, and higher BMI.

While females showed a higher prevalence of SPD 
than males, this higher proportion of females among 
adults with SPD negatively contributed to mortality 
disparity between adults with no PD and those with 
SPD. This finding is consistent with previous findings 
using sex-stratified Cox hazards regression models in 
terms of the fact that females had lower all-cause, heart 
disease, cancer mortality risks associated with SPD, 
compared to males.5,16,35 Regarding race/ethnicity in 
the full model, we did not find a statistically significant 
contribution to the mortality disparities net of other 
factors, although the proportion of racial/ethnic 
populations was different between an adult with no 
PD and those with SPD. One plausible explanation is 
that the difference in proportions of different races/
ethnicities between the PD and SPD groups was less 
than one percent, except for Asian/Pacific Islanders.

Enhancing education level among adults with 
SPD would decrease approximately 21% of all-cause 
mortality disparity. Lower income is the third-highest 
contributor to higher all-cause mortality disparities. 
The increasing income level will decrease 12% of the 
disparity in all-cause mortality. Education and income, 
as the most commonly used indicators of SES, have long 
been studied as determinants of mental health.26,27,36 
Our study contributes to the existing literature by 
providing evidence that the effect of depression on 
mortality could be attenuated if SES is controlled, using 
a single methodological frame for previous findings on 
the association between SES and depression, SES and 
life expectancy, or depression and mortality.5,22,26,27

Higher proportions of renters explain higher all-
cause mortality among adults with SPD by 5%. Our 
findings are consistent with the previous study findings 
that homeowners experienced 4.1 years longer life 
expectancy than renters22 and housing tenure and cost 
concerns are associated with lack of health insurance, 

higher prevalence of ER visits, pre-existing conditions, 
violent crime, and higher risks of heart disease and 
COPD.24,37 Further studies need to examine 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.24,37,38

Holding all other variables constant, smoking cessation 
for adults with SPD would eliminate around 14% of all-
cause mortality disparity between adults with no PD and 
those with SPD. Given that smokers with SPD smoke a 
higher average number of cigarettes per day,39 and those 
without mental health treatment are less likely to quit 
smoking,40 our findings call for tobacco control policies 
or cessation intervention targeting adults with SPD to 
mitigate mortality disparities by mental health. Adults 
with overweight (BMI 25 to < 30 kg/m2) or obesity 
(BMI ≥30) showed a higher prevalence of SPD but this 
higher prevalence of SPD among adults with overweight 
or obesity negatively contributed (mitigate) to mortality 
disparity between adults with no PD and those with SPD. 
This might be explained by the fact that a higher BMI’s 
favorable effect on health mitigates mortality related to 
SPD since adults with overweight or obesity have been 
shown to have a lower relative risk of mortality than 
male adults with normal weight.41

4.1. Limitations

This study has some limitations First, our study used 
an NHIS sample eligible for linkage to the NDI, which 
is, on average, 94.8% of the original NHIS survey 
participants.33 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.33 
Second, while our Blinder-Oaxaca decomposition 
included a variety of risk factors of all-cause 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 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 approach36 with longitudinal data.
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5. Conclusions and Global Health 
Implications
In a nationally representative study, we found that 
disparities in education level was the top contributor 
to the all-cause mortality disparity between adults with 
no PD and those with SPD, and income and smoking 
status also attribute higher mortality among adults 
with SPD. Reducing rates of these three social and 
behavioral determinants among adults with SPD might 
eliminate approximately half of the all-cause mortality 
disparity. Similar patterns of mortality inequalities 
by psychological distress may also hold for low- and 
middle-income countries, with tobacco use, physical 
inactivity, unhealthy diet, the harmful use of alcohol, and 
unfavorable socioeconomic conditions contributing 
greatly to increased morbidity and mortality risks.42
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► Approximately 47% of the disparities in all-

cause mortality between adults with serious 
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psychological distress (PD) was explained by 
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► Enhancing education and income level for 
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