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Abstract

Background—While evidence suggests that depression is associated with medical morbidity

and mortality, the potential role of mania has received less attention. This analysis evaluated the

association between manic spectrum episodes and risk of all-cause mortality over a 26-year

follow-up in a population-based study.

Methods—Participants included 14,870 adults (mean age 48.2 ± 20.3; 58.2% female; 31.1%

non-white) from 4 sites of the Epidemiologic Catchment Area Study who completed the

Diagnostic Interview Schedule (DIS) mania assessment between 1980 and 1983 and had vital

status data available through 2007. Participants were grouped into 4 mutually exclusive categories

based on DIS mania assessment: 1) manic episode (n=46); 2) hypomanic episode (n =195); 3) sub-

threshold manic symptoms (n =1,041); and 4) no manic spectrum episodes (n =13,588). To

determine vital status, participants were matched with the National Death Index. Participants with

manic spectrum episodes were compared to those without such episodes with regard to mortality

after 26 years.

Results—After adjusting for major depressive symptoms and demographic differences, odds of

mortality at follow-up for participants with lifetime manic spectrum episodes in the 30-44 and

45-64 year age cohorts at baseline were higher than those with no lifetime manic spectrum

episodes in the same age cohorts (OR=1.39, 95% CI = [1.00, 1.93] and OR=1.41, 95% CI = [1.02,

1.95] respectively).

Conclusions—History of lifetime manic spectrum episodes in early to mid adulthood is

associated with increased risk of all-cause mortality in mid to late life.

Limitations—Future studies of mania and mortality should evaluate specific causes of mortality.
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1. Introduction

Multiple studies have examined depression as a risk factor for mortality, and several

systematic reviews have supported a positive association between depression and mortality

(Lawson et al., 1999, Cuijpers and Smit, 2002, Sax and Dewwy, 2001, Cole et al., 1999).

Meta-analyses have estimated a mortality rate among psychiatric inpatients and outpatients

with depression that is 2.7 times higher as compared to the general population (Lawson et

al., 1999) and 1.8 times higher for depressed compared to non-depressed individuals in the

community (Cuijpers and Smit, 2002). Studies of depression in the community also support

the association between minor and subclinical depression with increased risk of mortality

(Cuijpers and Smit, 2002, Anda et al., Zonderman et al., 1989, Thomas et al., 1992,

Simonsick et al., 1995, Barefoot and Schroll, 1996, Pennix et al., 1999). These findings

suggest that the association between depression and mortality may extend beyond cases of

depression that are severe enough to result in hospitalization and includes milder cases

identified among individuals in the community.

While many community-based studies have evaluated the association between depression

and mortality, most studies examining the relationship between bipolar disorder and

mortality are based on data from case-registers of patients diagnosed with bipolar disorder at

a psychiatric or other health facility. Most of these studies have concluded that bipolar

disorder is associated with an increased risk of all-cause and cause-specific mortality (Osby

et al., 2001, Hoyer et al., 2000, Sharma and Markar, 1994, Black et al., 1987a, Laursen et

al., 2007, Hoang et al., 2011, Chang et al., 2011, Angst et al., 2002, Tsai et al., 2005,

Laursen, 2011). However, findings from previous case-register studies supporting an

association between bipolar disorder and mortality can only be generalized to cases severe

enough to warrant inpatient or outpatient treatment and not to the many individuals with

bipolar disorder in the community who do not seek treatment or only rarely seek treatment.

Past research indicates that many individuals with bipolar disorder are not diagnosed

properly and do not receive proper psychiatric care (McAlpine and Mechanic, 2000,

Hirschfelt, et al., 2003, Kupfer et al., 2002). The average delay between onset of bipolar

disorder symptoms and proper diagnosis and treatment has been estimated to be as long as

six to eight years, suggesting that there are many symptomatic but undiagnosed individuals

in the community (Wang et al., 2005). Additionally, it has been estimated that only 32% of

those meeting diagnostic criteria for bipolar I or bipolar II disorders had sought treatment in

the past 12 months (Regier et al., 1993). Therefore, studies that extend beyond clinical

populations are needed to fully understand the association between bipolar disorder and

mortality in the general population. Furthermore, although the community prevalence of

bipolar disorder type I and II account for an estimated 1-2% of the general population

(Regier et al., 1993, Kessler, 1994), the latest evidence suggests that the prevalence of

bipolar spectrum disorders may be as high as 6.4% (Judd and Akiskal, 1998). This higher

prevalence takes into account subtler or milder presentations of manic symptoms that are
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common but often do not receive medical attention. However, the risk of increased mortality

related to bipolar spectrum episodes in the community has not yet been investigated.

While research supports the association between unipolar depression and mortality as

discussed above, the role of mania has received less attention. Individuals with bipolar

disorder spend a substantial amount of their lifetime in both depressed (up to 31%) and

manic (up to 9%) mood states (Judd et al., 2002), and it is possible that both depressed and

manic mood states are independently responsible for the association between bipolar

disorder and physical morbidities and mortality. To our knowledge, no study to date has

examined risk of mortality in the community across the full spectrum of manic episodes

either in the context of bipolar disorder or independent of a major depressive episode. Here

we determined the association between manic spectrum symptoms and 26-year all-cause

mortality in a large population-based study.

2. Methods

2.1 Study Sample

The Epidemiologic Catchment Area (ECA) Program of research was initiated in response to

the 1978 report of the President’s Commission on Mental Health (President’s Commission

on Mental Health, 1978). The purpose was to collect data on the prevalence and incidence of

mental disorders and on the use of and need for services by the mentally ill in a nationally

representative sample. Initial data collection for the ECA Program took place across five

sites (Baltimore, MD, Durham, NC, Los Angeles, CA, New Haven, CT, and St. Louis, MO)

between 1980 and 1983. The study was comprised of a household survey and an institutional

survey at each site and included a structured psychiatric diagnostic interview. Further details

about the methods (Eaton and Kessler, 1985) and results (Robins and Regier, 1991) of the

ECA study can be found elsewhere.

Of the five original sites, four (all except Los Angeles, CA) contributed data from which we

could ascertain vital status. Our research team used this information to collect data on

mortality of respondents through 2007 for these four sites. Participants were excluded if

they: 1) had missing or incomplete data on the mania assessment section of the structured

psychiatric interview (N=1,606) (see section 2.2); 2) had a less than “likely” quality of

match with the National Death Index (N=638) (see section 2.3); or 3) were projected to be

over 100 years old at follow-up (N=209) (these participants were more likely to be deceased

but not located). An additional four participants were excluded for apparent data entry errors

where age of entry into the study was greater than the recorded age of death. Therefore, the

sample for this analysis consisted of 14, 870 of the original 17,327 participants from the four

study sites (Figure 1).

2.2 Psychiatric assessment: Diagnostic Interview Schedule (DIS) (Robins et al., 1982)

The DIS is a structured interview designed to be administered by a trained lay interviewer

and consists mostly of questions with yes/no response options designed to diagnose mental

disorders based on the DSM-III criteria. Although the DIS has demonstrated high specificity

in validation studies comparing DIS diagnosis of bipolar disorder to that of a psychiatrist,
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specificity varied a great deal across studies (15%-60%) (Eaton and Kessler, 1985, Robins

and Regier, 1991, Robins et al., 1982, Greist et al., 1987). Because our goal was to assess

the risk of mortality across the full manic spectrum, we chose to include all DIS mania

symptoms in our analysis, not just the full criteria for a DMS-III manic episode or bipolar

disorder. For this analysis, participants were grouped into four mutually exclusive categories

based on their responses to eight questions on the DIS designed to capture the DSM-III

diagnostic criteria for a manic episode, as done previously by Judd and Akiskal (1998).

These four groups are described below.

Participants with a history of one or more manic episodes (ManEp; N=46)—
Participants in this group met DSM-III criteria for one or more lifetime manic episodes at

the time of the ECA study assessment. Specifically, these participants reported having an

elevated, expansive or euphoric mood for a week or more (DIS question 100) in addition to

at least three other co-occurring manic symptoms, or at least four other manic symptoms if

they reported irritable mood (DIS question 110A). These participants also were required to

meet the severity criterion of help-seeking behavior or impairment in functioning (DIS

questions 113-113C). Additionally, to meet DSM-III criteria for a manic episode, the

symptoms could not be attributable to an organic brain disorder, or to drug or alcohol use.

Participants with a history of one or more hypomanic episodes (HypoEp;
N=195)—Participants in this group were required to report an elevated, expansive or

euphoric mood for a week or more during their lifetime in addition to at least three other

cooccurring manic symptoms, or at least four other manic symptoms if they reported

irritable mood. Unlike the participants in the “manic episode” group, however, they did not

meet the severity criterion for a manic episode (i.e., did not report seeking professional help,

taking medication or experiencing significant impairment in life or activities due to

symptoms, DIS questions 113-113C).

Participants with a history of sub-threshold manic symptoms (SubManEp;
N=1,041)—Participants in this group reported experiencing two or more manic symptoms

during their lifetime but did not meet the criteria for a manic or a hypomanic episode as

described above.

Participants with no history of manic spectrum episodes (NoManEp;
N=13,588)—Participants in this group reported only one or no lifetime manic symptoms.

2.3 Vital Status Assessment

Vital status from the date of interview in 1980-83 through 2007 was ascertained by

matching participants with the National Death Index (NDI) (Fillenbaum et al., 2009). Fields

for matching included first and last name, sex, race, date of birth, social security number,

and father’s surname. Vital status of 97.8% of deceased participants was determined using

this method. An additional 82 participants were identified as deceased by matching to the

Social Security Death Index (Hill and Rosenwaike, 2001). Within the Baltimore site, records

of 53 additional deaths were obtained through fieldwork during the 1993-96 and 2003-04

follow-up interviews that took place only at this study site. The quality of the match between
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the ECA study participant and the NDI or other search methods was coded on a scale from

“definite” to “unconfirmed” (Fillenbaum et al., 2009). Participants were only included in

this analysis if their match quality was deemed to be “likely” or better. Age of death for

deceased participants was calculated from the date of birth and the recorded date of death. In

cases where date of birth was not available, age of death was determined based on age at

interview in 1980-83 and date of death. Participants were classified as alive if they were not

matched through NDI or other methods and were under 100 years of age.

2.4 Other variables

Other demographic variables collected included participants’ age at first interview

(1980-1983 depending on study site), sex, race, marital status, and years of education.

History of mental disorders over the lifetime was ascertained from participants’ responses to

items in the DIS relevant to the DSM-III depressive symptoms, alcohol abuse/dependence

and non-alcohol drug abuse/dependence.

2.5 Statistical Analyses

We compared demographic characteristics of the four groups using Fisher’s exact test for

categorical variables and Analysis of Variance (ANOVA) for continuous variables. When

significant differences (p<0.05) between groups were identified, we determined pairwise

differences with a Tukey-HSD test for continuous variables and a linear combination

estimator for categorical variables. After observing significant pairwise differences for each

of the manic spectrum episode groups when compared to the NoManEp group, we combined

the three manic spectrum groups to form a “lifetime manic spectrum episodes” group

(AnyManEp) to evaluate odds of mortality compared with the NoManEp group. To examine

the association between lifetime manic spectrum episodes and mortality after adjusting for

other risk factors we performed a series of logistic regression analyses. Demographic

characteristics, lifetime depressive symptoms, history of alcohol and non-alcohol abuse/

dependence that were significant predictors of mortality in univariate analyses were entered

as covariates in the multivariate models with lifetime manic spectrum episodes as the

primary predictor.

To assess risk of mortality in the AnyManEp group compared to the NoManEp group, we

had initially planned to conduct a survival analysis using a Cox proportional hazards model,

but had to abandon this strategy when Schoenfeld’s global test revealed that the assumption

of proportional hazards was not met. Instead, we stratified the sample into four age

categories based on participants’ age at enrollment (<30, 30-44, 45-64, ≥65 years), as has

been done in previous studies of bipolar disorder and mortality (Pennix et al., 1999, Laursen

et al., 2007, Hoang et al., 2011, Chang et al., 2011). Stratifying by age allowed us to control

for heterogeneity in age of entry into the study, which ranged from 18-98 years, and to

account for survival bias, especially in the oldest cohort (≥65 years). We conducted age-

stratified logistic regression analyses to compare the AnyManEp group to the NoManEp

group in different age cohorts with respect to odds of mortality over the 26-year follow up.

To control for potential confounders within the age-stratified regression models, we adjusted

for demographic characteristics (Model 1), then added depressive symptoms (Model 2), and
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alcohol and non-alcohol abuse/dependence (Model 3). All statistical analyses were

performed using Stata software, version11 (StataCorp, College Station, TX).

3. Results

The NoManEp group differed from all three manic spectrum episode groups on all

demographic and health behavior variables except education (Table 1). Specifically, the

NoManEp group was older at entry into the study, more likely to be Caucasian, female and

married, and less likely to have a lifetime history of depressive symptoms, alcohol abuse/

dependence, and non-alcohol drug abuse/dependence. At follow up, the proportion of deaths

was higher within the NoManEp group (42.9%) compared to each of the manic spectrum

episode groups (13.0-29.7%) (p<0.05 for all). Although the mean age at death was younger

for each lifetime manic spectrum episode groups (ManEp: 69.8 years, HypoEp: 64.5 years,

SubManEp: 68.8 years) compared to NoManEp group (78.2 years), the difference was only

significant in the HypoEp group (p<0.05).

Differences in baseline characteristics between the three manic spectrum episode groups

were also observed (Table 1). Compared to the SubManEp group, participants in the

HypoEp group were more likely to be Caucasian (62.1% vs. 54.6%) and female (56.4% vs.

48.7%), were less likely to be married (26.3% vs. 34.0%), had more alcohol abuse/

dependence (38.1% vs. 29.7%) and non-alcohol drug abuse/dependence (30.6% vs. 17.3%)

(p<0.05 for all). Differences between ManEp and SubManEp groups on these demographic

and behavioral characteristics were not significant. All groups differed on mean number of

lifetime depressive symptoms, with the HypoEp group reporting the most depressive

symptoms (6.0), followed by the ManEp group (5.3) and SubManEp group (3.9) (p<0.05 for

all). The proportion of participants who died during the follow up was higher in the

SubManEp group (29.7%) compared to the HypoEp (20.5%) and ManEp (13.0%) groups

(p<0.05 for both). Differences in mean age of death between ManEp, HypoEp, and

SubManEp groups were not significant.

Table 2 shows the odds of mortality for manic spectrum episodes, demographic

characteristics, behavioral risk factors and depressive symptoms. As expected, having more

education and being married were protective against mortality in all models, whereas being

older was associated with greater odds of mortality (p <0.001 for all). Female sex was not

associated with mortality in the unadjusted model but demonstrated a protective effect when

other demographic characteristics were added to the model. In the unadjusted models,

having a lifetime history of alcohol abuse/dependence, non-alcohol drug abuse/dependence

or manic spectrum episodes appeared to be protective; however, once age was adjusted for,

all three of these factors were associated with a greater odds of mortality (p <0.01 for all).

Depressive symptoms were not significantly associated with mortality in the unadjusted

model or when the model only adjusted for demographic characteristics. When lifetime

alcohol and non-alcohol drug abuse/dependence were adjusted for, depression symptoms

demonstrated a protective effect (p <0.01).

Table 3 compares the odds of mortality between the AnyManEp group and the NoManEp

group for the entire sample and within each of the four age strata. After adjusting for age
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and other demographic characteristics, being in the AnyManEp group was associated with

1.42 greater odds of mortality compared to those in the NoManEp group (p<0.001) in the

overall sample. This association remained significant after adding lifetime depressive

symptoms, alcohol and non-alcohol drug abuse /dependence to the model (1.33, p<0.001). In

the age-stratified models adjusting only for demographic characteristics, the odds ratio for

mortality among participants in the AnyManEp group aged 45-64 was 1.39 (p<0.042). The

higher odds ratio for mortality in this age stratum remained significant after adjusting for

history of depressive symptoms (1.41, p=0.04). When history of alcohol and non-alcohol

drug abuse/dependence were added to the model, this association was attenuated (1.34,

p=0.082). In the AnyManEp group aged 30-44, the odds ratio for mortality was significantly

higher than the NoManEp group after adjusting for demographic characteristics and history

of depressive symptoms (1.39, p=0.05). After adjusting for history of alcohol and non-

alcohol drug abuse/dependence, this association was no longer significant (1.30, p=0.12).

Groups did not differ in odds of mortality among participants in the youngest (<30 years) or

oldest (≥65 years) age strata in any of the models (p>0.05 for all).

4. Discussion

These findings from a large population-based study suggest that a lifetime history of manic

spectrum episodes is associated with an increased risk of all-cause mortality over a 26-year

follow up in middle-aged cohorts (those aged 30-64 years at enrollment), and that this

increased risk persists even after adjusting for lifetime depressive symptoms. These findings

are consistent with previous findings from a record linkage study of mortality among bipolar

patients discharged from hospitals in England between 1999-2006 (Hoang et al., 2011).

After adjusting for age and sex, standardized all-cause mortality ratios in that study ranged

from 3.4-8.0 within one year after discharge in those aged <45 years (Hoang et al., 2011).

The reported risk of mortality in that study was substantially higher than the age and sex

adjusted 1.39 increased odds among those aged 30-44 in our study, perhaps due to that

study’s clinical sample. Taken together, these findings may suggest that while patients with

bipolar disorder severe enough to require inpatient treatment are at greatest risk, individuals

with the more common manic spectrum episodes in the community are also at increased risk

of mortality.

Also consistent with previous studies of bipolar disorder, AnyManEp participants in this

study had more alcohol and non-alcohol drug abuse/dependence than the general population

(Laursen, 2011, McAlpine and Mechanic, 2000). This higher prevalence was most

pronounced in those participants with a lifetime history of manic or hypomanic episodes

(i.e., those with greater illness severity). In the 30-44 and 45-64 age groups, the odds of

mortality associated with manic episodes decreased by 9% and 7% respectively, and was no

longer statistically significant after adjusting for these behavioral risk factors for mortality.

The same trend was observed in the <30 age cohort, although the outcome was not

statistically significant in either model. These findings may suggest that premature mortality

in individuals with a history of manic symptoms may be at least partially attributed to

modifiable behavioral risk factors such as substance abuse/dependence. Studies of bipolar

disorder have reported similar findings with unnatural causes of death in younger age groups
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and mortality related to medical comorbidity in middle age and older adult cohorts (Tsai et

al., 2005, Carney and Jones, 2006, Ostacher et al., 2006, Laursen, 2011).

Findings from this study did not suggest increased odds of mortality among the oldest cohort

(≥65 years). This could be because the majority of participants who were ≥65 years of age in

1980-83 were deceased by the 26 year follow-up. Alternatively, this could be an artifact of

survival bias, with older individuals with lifetime history of mania not surviving to

participate in the study in 1980-83, or a recall bias, with older adults not remembering

symptoms occurring earlier in life, or a cohort effect, with older adults being less inclined to

report affective symptoms. This could explain why, in our models, prior to adjusting for age,

lifetime history of manic symptoms (as well as history of alcohol and non-alcohol abuse/

dependence) appears to be protective. A strong cohort effect with older individuals (i.e.

those more likely to be deceased at follow-up) not recognizing, not remembering or not

wanting to report substance abuse, manic and depressive symptoms presents a weakness of

the DIS method of assessment of these disorders in older adults sampled for this study.

5. Limitations

This study had several additional limitations that should be taken into consideration when

interpreting the findings. First, this study lacked data on baseline health characteristics such

as medical comorbidity and smoking habits in three of the for study sites, which may

explain the increased risk of mortality, especially in middle-aged cohorts. A previous study

reported increased incidence of cardiovascular disease and higher smoking prevalence

among participants with lifetime manic spectrum episodes in the Baltimore ECA study site

(Ramsey et al., 2010).39 Other studies have reported similar results for bipolar disorder

(Laursen, 2011, Black, et al., 1987b, Weinger et al., 2011, Fiedorowicz et al., 2009). Second,

the specific causes of death were not included in these analyses. Understanding risk factors

and related causes of mortality could be informative in developing cohort-specific

interventions to reduce risk of mortality in this population. Third, data on age of onset and

number of manic spectrum episodes were not available for analysis in this study. Future

studies with data on causes of mortality and age of onset are needed. Despite these

limitations, this study benefitted from a large, diverse sample of respondents from urban

areas throughout the US, and a structured diagnostic interview. Furthermore, it is the first

study to assess symptoms across the full manic spectrum as they relate to mortality. This

study takes into account the potential confounding effect of depression, an established risk

factor for mortality, across the full spectrum of depressive symptoms, demonstrating the

independent effect of mania on mortality.
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Figure 1.
Flow chart for study sample inclusion/exclusion

Ramsey et al. Page 12

J Affect Disord. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Ramsey et al. Page 13

Table 1

Demographic and health characteristics by lifetime manic episode.

AnyManEpa ManEp HypoEp SubManEp NoManEp Comparis
on among
the 3
manic
spectrum
and no
mania
groups

Mean (SD)
or N (%)

Mean (SD)
or N (%)

Mean (SD)
or N (%)

Mean (SD)
or N (%)

Mean (SD)
or N (%)

(N=1,237) (N=46) (N=195) (N=1,041) (N=13,588) p-value

Age at entry,
years

37.5 (17.1) 33.8 (13.7)1 34.4(14.5)1 38.8 (17.8)1 49.6 (20.3) <0.001

Age of death,
years

67.8 (16.8) 69.8 (19.0) 64.5 (16.6)1 68.8(16.8) 78.2 (13.0) <0.001

Caucasian 688 (55.6) 27 (58.7) 123 (62.1)1,2 567 (54.6)1 9,608 (70.8) <0.001

Female 611 (49.4) 23 (50.0)1 110 (56.4)1,2 507 (48.7)1 8,014 (59.0) <0.001

Married 405 (32.8) 16 (34.8) 51 (26.3)1,2 354 (34.0)1 6,509 (47.9) <0.001

Education,
years

11.4 (3.2) 11.3 (3.1) 11.7 (2.9) 11.3 (3.2) 11.2 (3.4) 0.162

Depressive
symptoms

5.3 (2.6) 5.3 (2.6)1,2,3 6.0 (2.3)12 3.9 (2.4)1 1.4 (1.8) <0.001

Hx Alcohol
Abuse/Depen
dence

386 (31.4) 17 (37.8)1 74 (38.1)1,2 307 (29.7)1 1,415 (10.5) <0.001

Hx Non-
Alcohol DrugaAbuse/Depen
dence

247 (20.1) 13 (28.3)1 59 (30.6)1,2 179 (17.3)1 604 (4.5) <0.001

Deceased
during follow-
up

330 (27.1) 6 (13.0)1,2 40 (20.5)1,2 307 (29.7)1 5,826 (42.9) <0.001

1
significant (p<0.05) pairwise difference with the no lifetime manic spectrum episode (NoManEp) group

2
significant (p<0.05) pairwise difference with lifetime sub-threshold manic episode (SubManEp) group

3
significant (p<0.05) pairwise difference with lifetime hypomanic episode (HypoEp) group

a
ManEp, HypoEp and SubManEp groups were combined for analyses in Table 2 and Table 3
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Table 2

Odds ratios for mortality for baseline demographic and health characteristics of four ECA sites with 14,870

respondents followed from 1980-83 through 2007.

Unadjusted Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age at entry, years 1.11a 1.11,
1.12

1.11 a 1.11,
1.12

1.11 a 1.11,
1.12

1.12 a 1.11,
1.12

Caucasian 1.99 a 1.85,
2.14

ns ns ns ns ns ns

Female ns ns 0.55 a 0.50,
0.61

0.59 a 0.50,
0.61

0.59 a 0.54,
0.66

Married 0.85 a 0.80,
0.91

0.69 a 0.63,
0.77

0.69 a 0.63,
0.76

0.72 a 0.65,
0.79

Education, years 0.81 a 0.81,
0.82

0.96 a 0.95,
0.98

0.96 a 0.95,
0.98

0.97 a 0.95,
0.98

Hx Alcohol
Abuse/Dependence

0.75 a 0.68,
0.83

1.41 a 1.22,
1.65

1.43 a 1.23,
1.66

1.34b 1.14,
1.56

Hx Non-Alcohol Drug
Abuse/Dependence

0.15 a 0.13,
0.20

1.56 a 1.22,
2.00

1.59 a 1.23,
2.04

1.42 a 1.10,
1.83

Depressive
symptoms

0.85 a 0.83,
0.87

ns ns ns ns 0.95 b 0.91,
0.99

AnyManEp 0.5 a 0.45,
0.57

1.42 a 1.18,
1.70

1.49 a 1.23,
1.25

1.39 a 1.15,
1.68

1
adjusted for age, gender, education, marital status, and race

2
adjusted for age, gender, education, marital status, race, and history of depressive symptoms

3
adjusted for age, gender, education, marital status, race, history of depressive symptoms, history of alcohol abuse/dependence, and history of non-

alcohol drug abuse/dependence

a
p≤0.001

b
p<0.01

ns- p>0.05
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