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Purpose: This study aims to explore the association between unemployment and depression in people from different 
age groups ranging from 18 to 65 years old. Methods: This study used a cross-sectional design. We performed 
bivariate analysis and multivariable logistic regression on the 2010 Behavioral Risk Factor Surveillance System 
(BRFSS) data from 12 states in the United States. Results: On a sample comprised of n=53,406 individuals, of whom 
2,546 (7.8%) were identified as being depressed and 3,448 (10.6%) as unemployed, we found that individuals aged 
61~65 years have a lower depression risk compared to those aged 18-25 after adjusting for other variables including 
employment status. However, people from 61~65 have higher increased risk of depression when unemployed 
compared to other age groups in all three models tested (3.95 times higher in unemployed people in model 1, and 
2.81 times higher in model 2 and model 3). Conclusion: Our findings indicate that there may need to be more focus 
on older adults who are unemployed, with associated support services for their mental health. The results of our study 
indicate that although older adults are less likely to be unemployed, there are more likely to experience depression 
if they are unemployed (once other confounding factors are taken into account) than younger adults. Policies and 
interventions can be developed to address not only the physical difficulties but also the mental challenges with which 
older adults can be at risk facing in case of unemployment. 
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INTRODUCTION

Depression can happen at any age, but often begins in 
adulthood [1] and can reduce life quality and increase the 
risk of health problems [2]. Work is essential in daily life and 
having satisfying work is key for favorable health [3]. Many 
studies have shown that employment protects psycho-
logical health by providing meaning to people's lives [4].

In regards to the relationship between unemployment 
and depression, several research papers show that un-
employment is associated with an increased risk of depres-
sion [2,5-8]. A recent study by McGee and Thompson [2] 
using national 2010 Behavioral Risk Factor Surveillance 
System (BRFSS) data reported that the odds of depression 

were about 3 times higher for unemployed than employed 
emerging adults (18~25 years). 

Although there are some studies that have suggested 
age could be a potential risk factor for depression, there 
appears to be a lack of research exploring potential rela-
tionships between employment status and depression 
across different age groups in adulthood. A study tested 
the roles of duration and age on the relationship between 
unemployment and psychological ill-health [9]. The rela-
tionship among 954 unemployed adults in 5-year spans 
from 16 to 64 was explored, and the results showed that 
the association between length of unemployment and psy-
chological ill-health was the strongest in the middle-age 
groups, while the association was lower for the youngest 
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and oldest groups [9]. A cross-sectional survey found that 
older age was a risk factor (OR 1.43) associated with in-
creased depression in the short-term unemployed and was 
a significant risk factor (OR 2.51) for those unemployed 
long-term [10].

Given these mixed and inconclusive findings, the aim of 
this study was to explore the association between un-
employment and depression among people in different 
age groups ranging from 18 to 65 years old. 

METHODS

We used 2010 Behavioral Risk Factor Surveillance Sys-
tem (BRFSS) data from the United States (US) to conduct 
this secondary data analysis. The BRFSS is a national sur-
vey conducted every year to assess health risk behaviors 
among the non-institutionalized US adult population (age 
18 years and older). The BRFSS includes data from all 50 
states as well as the District of Columbia, Puerto Rico, and 
the US Virgin Islands. However, depression data is not in-
cluded in the routine set of survey questions and has to be 
selected by each state as an optional module. Therefore, on-
ly data from 12 states (Arizona, Georgia, Hawaii, Indiana, 
Louisiana, Mississippi, Missouri, Nevada, South Carolina, 
Vermont, Wisconsin, and Wyoming) that collected depres-
sion prevalence data in 2010 were included in this study. 
This study is a secondary data analysis of public access data 
which does not require Institutional Review Board (IRB) 
approval.

1. Population
 
For age group classification, we used preferred terms 

for age groups from Academic Search Premier & Soc-
Index, which provides life stage groups. As per the index, 
people 18~25 years of age are classified as young adults, 
25~40 years of age as adulthood, 40~60 as middle age, and 
60+ as older people. We assumed that unemployment 
would not be relevant to individuals who are retired; we 
therefore considered people ages 65+ as retired and ex-
cluded them from our analysis. Of the total population 
from eligible states (N=79,629), we extracted data on in-
dividuals aged 18~65 years (inclusive) for our sample (N= 
53, 406) and categorized them into the four age groups as 
defined above (Figure 1). 

2. Measures

 The dependent variable was depression. We drew 
upon the data from the optional module, which uses eight 

variables to measure depression, to create a depression 
score based on the Patient Health Questionnaire (PHQ-8) 
[11,12]. The questions ask about depressive symptoms 
over the previous 2 weeks. For example, “Over the last 2 
weeks, how many days have you had little interest or 
pleasure in doing things?” For each question, individuals 
received a score between 0 and 3 depending on the num-
ber of days they reported having the specific depressive 
symptom. Those who responded that they had had a de-
pressive symptom for 0 days or 1 day received a score of 0. 
Those who responded that they had had a depressive 
symptom for 2 to 6, 7 to 11, or 12 to 14 days, inclusive, re-
ceived scores of 1, 2, or 3, respectively. The scores for each 
question were summed. To construct a binary dependent 
variable, subjects were classified as depressed if the de-
pression score was greater than or equal to 10[12].

 The main independent variable of interest was employ-
ment status. Those individuals who responded to the sur-
vey that they had been out of work for either less than 1 
year or more than 1 year were classified as unemployed. 
Respondents who indicated they were “employed for 
wages” or “self-employed” were classified as employed. 

 Potential confounding variables were included in the 
multivariable logistic model because of their association 
with both depression and employment status. These were 
disability status, smoking status, health insurance status, 
body mass index (BMI), and sociodemographic status 
(sex, race/ethnicity, marital status, education, and income 
level). Most of the potential confounding variables were 
selected based on previous work by Brown and colleages 
[13] and McGee and Thompson [2], which examined rela-
tionships between unemployment and mental health 
among adults. 

 For the disability status variable, we used two variables 
(QLACTLM and USEEQUIP) to classify three disability 
statuses setting ‘no disability’ as a reference. Respondents 
who answered ‘yes’ to the questions regarding whether 
they have limitations in performing activities and use spe-
cial equipment were categorized into the ‘Yes, equipment 
needed’ group. Individuals who reported having limi-
tations in performing activities but did not report using 
special equipment were categorized into the ‘Yes, no 
equipment needed’ group and individuals who answered 
‘no’ for both questions were coded as the reference group 
(no disability). Individuals who responded that they have 
no limitations but use equipment were treated as missing 
data. 

 For smoking status, individuals who answered as cur-
rent non-smokers were set as the reference group. 

 BMI respondents were classified into 3 BMI categories. 
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Figure 1. Selection of sample in analyses of unemployment and depression in 12 states, Behavioral Risk Factor Surveillance 
System (BRFSS), 2010.

Those with BMIs less than 25.0 were categorized as normal 
weight or underweight, those with BMIs between 25.0 and 
29.9 were categorized as overweight, and those with BMIs 
greater than or equal to 30.0 were categorized as obese. Value 
9 (Don’t know/Refused/Missing, Notes: _BMI4=9999) were 
coded as 0.

 For health insurance status, respondents answered the 
question “Do you have any kind of health care coverage, 

including health insurance, prepaid plans such as HMOs, 
or government plans such as Medicare?” Those who re-
sponded ‘yes’ were classified as individuals with health 
insurance and those who responded ‘no’ were classified as 
individuals without health insurance. A ‘don’t know/not 
sure’ response was considered a nonresponse. Subjects 
who classified as having health insurance were used as the 
reference. 
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 Selected socioeconomic variables were adjusted in the 
models including race, education, sex, and marital status. 
Individuals who responded ‘don’t know/not sure/re-
fused’ to the race questions were classified as ‘other’ in our 
analysis. We identified individuals as having a high 
school degree or higher as the reference group. For sex, 
‘male’ was used as the reference group. For marital status, 
we assigned only those who responded as ‘married’ to the 
married group and the rest of the respondents (divorced, 
widowed, separated, never married, and a member of an 
unmarried couple) to the unmarried group. Unmarried 
was used as the reference group. Respondents who re-
fused to disclose their marital status were treated the same 
as missing. All variable, except income, operationalization 
was performed following the classification scheme of 
McGee and Thompson [2] for the purpose of comparing 
the results for individuals in the same age group.

Annual household income was classified into 5 cate-
gories, including less than $15,000, $15,000 to less than 
$25,000, $25,000 to less than $35,000, $35,000 to less than 
$50,000, and $50,000 or more. Since this variable is ex-
cluded from the final model due to multicollinearity issue 
(more details explained in the discussion part), the miss-
ing value of income variable is not deleted from the whole 
sample.

3. Analyses
 
Analysis of sample frequencies and weights was per-

formed to compare the distribution of selected variables in 
each group. Then bivariate analyses were conducted to 
identify the statistical significance of each variable related 
to the outcome variable of interest. Multivariable logistic 
regression was used to calculate odd ratios. Three logistic 
regression models were fitted to the data to examine the 
relationship between depression and unemployment while 
adjusting for age and other confounding variables. First, 
we performed a logistic regression including age catego-
ries (18~25; 26~41; 41~60; 61~65) to examine whether age 
is associated with depression risk when controlling for so-
cioeconomic and health insurance variables. In the second 
model, we added disability status to the analysis to see whe-
ther disability status affects the relationship. The last model 
adjusted for smoking and BMI in addition to the sociodemo-
graphic, health insurance, and disability variables. Finally, 
we compared the odds of depression between unemployed 
and employed people in different age groups. The analy-
ses were completed using weighted data to account for the 
complex sample with STATA (version 14.2).

RESULTS

 The overall sample comprised of n=53,406 individuals, 
of whom 2,546 (7.8%) were identified as being depressed 
and 3,448 (10.6%) were unemployed. Overall the sample 
had more females (n=18,864, 57.8%) and more individuals 
with a race identification of White (n=23,975, 73.4%). The 
majority of respondents had received a high school degree 
or higher (n=30,994, 94.9%), claimed no disability (n=27,323, 
83.7%), and were non-smokers (n=26,238, 80.3%). Individu-
als in the younger age group (18~25 years; n=2,673) were less 
likely to be married (n=237, 16.4%), less likely to have health 
insurance (n=485, 33.6%), and more likely to have normal 
weight (n=386, 26.7%) or be underweight (n=740, 51.3%) 
compared to individuals in the older age groups. Depres-
sion rates and unemployment rates were highest in 
the18~25 age group; 12.3%(178) were identified as having 
depression and 22.5%(325) were unemployed (Table 1). 

1. Bivariate Analysis
 
The bivariate relationships between potential confound-

ers and depression as well as unemployment in sample of 
all ages together were calculated with x2 analyses. In bi-
variate analyses, depression was significantly associated 
with other independent variables (Table 2). Females were 
more likely to report depression (9.2%) compared to males 
(5.9%) (p<.001). Black or African Americans (9.9%) were 
more likely to be depressed compared to White (7.4%), 
Hispanic (9.2%), and other races (7.1%) (p<.001). About 
17.8% of adults without a high school degree reported de-
pression compared to 7.3% of those with at least a high 
school degree (p<.001). Those unmarried (11.8%), with-
out health insurance (15.5%), or reporting a disability and 
needing equipment (28.4%) were more likely to report de-
pression compared to their respective reference groups 
(p<.001). Smokers (16.3%) were more likely to be depressed 
than nonsmokers (5.7%) (p<.001). BMI was also related to 
depression. 10.6% of respondents classified as obese re-
ported depression, which was significantly more than those 
who were categorized as overweight (6.6%) and normal 
weight or underweight (6.5%) (p<.001). Finally, 12.3% of 
respondents aged 18 to 25 reported depression, 8.8% of 26 
to 40 year-old respondents reported depression, 7.7% of 41 
to 60 years old respondents reported depression, while 
4.4% of respondents aged between 61 to 65 reported de-
pression. 

 Being unemployed was also associated with other in-
dependent variables. Blacks or African Americans (18.4 %) 
were significantly more likely to report being unemployed 
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Table 1. Descriptive Analysis of Entire Sample (age 18~65 years) and by Age Group 

Variable Measures
Entire sample Age 18~25 Age 26~40 Age 41~60 Age 61~65

Sample 
Size

W %
Sample 

Size
W %

Sample 
Size

W %
Sample 

Size
W %

Sample 
Size

W %

Depression Depressed (PHQ-8 scores≥10)
Not depressed (PHQ-8 scores＜10)

2,546
30,226

7.8
92.2

178
1,265

12.3
87.7

706
7,299

8.8
91.2

1,506
18,163

7.7
92.3

156
3,389

4.4
95.6

Employment 
status

Unemployed 
Out of work more than 1 year
Out of work less than 1 year

Employed
Employed for wages
Self-employed

3,448
1,749
1,699

29,214
24,731
4,483

10.6
5.4
5.2

89.4
75.7
13.7

325
131
194

1,118
1,030

88

22.5
9.1

13.4
77.5
71.4
6.1

855
376
479

7,150
6,324

826

10.7
4.7
6.0

89.3
79.0
10.3

1,916
1,032

884
17,753
14,877
2,876

9.7
5.3
4.5

90.3
75.6
14.6

352
210
142

3,193
2,500

693

9.9
5.9
4.0

90.1
70.5
19.6

Sex Female
Male

18,864
13,798

57.8
42.2

784
659

54.3
45.7

4,616
3,389

57.7
42.3

11,409
8,260

58.0
42.0

2,055
1,490

58.0
42.0

Race/
ethnicity

Black or African American
Hispanic or Latino
Other
White

4,538
1,289
2,860

23,975

13.9
4.0
8.8

73.4

304
124
187
828

21.1
8.6

13.0
57.4

1,377
459
793

5,376

17.2
5.7
9.9

67.2

2,547
644

1,622
14,856

13.0
3.3
8.3

75.5

310
62

258
2,915

8.7
1.8
7.3

82.2

Marital status Married
Not married

19,890
12,772

60.9
39.1

237
1,206

16.4
83.6

5,035
2,970

62.9
37.1

12,450
7,219

63.3
36.7

2,168
1,377

61.2
38.8

Education Less than high school degree
High school degree or higher

1,668
30,994

5.1
94.9

166
1,277

11.5
88.5

402
7,603

5.0
95.0

936
18,733

4.8
95.2

164
3,381

4.6
95.4

Disability Yes, no equipment needed
Yes, equipment needed
No

4,589
750

27,323

14.1
2.3

83.7

144
11

1,288

10.0
0.8

89.3

741
110

7,154

9.3
1.4

89.4

3,045
487

16,137

15.5
2.5

82.0

659
142

2,744

18.6
4.0

77.4

Smoking 
status

Smoker
Nonsmoker

6,424
26,238

19.7
80.3

397
1,046

27.5
72.5

1,738
6,267

21.7
78.3

3,781
15,888

19.2
80.8

508
3,037

14.3
85.7

Health 
insurance 
status

No
Yes

5,060
27,602

15.5
84.5

485
958

33.6
66.4

1,377
6,628

17.2
82.8

2,824
16,845

14.4
85.6

374
3,171

10.6
89.5

BMI (kg /m2) ≥30.0
25.0~29.9
＜25.0

9,950
11,854
10,858

33.2
36.3
30.5

317
386
740

22.0
26.7
51.3

2,444
2,767
2,794

30.5
34.6
34.9

6,129
7,311
6,229

31.2
37.2
31.2

1,060
1,390
1,095

29.9
39.2
30.9

Annual 
household 
income 

＜$15,000
$15,000~$25,000
$25,000~$35,000
$35,000~$50,000
≥$50,000 
Don't know/Not sure/Missing

1,952
3,933
3,245
4,750

16,334
2,448

5.9
12.0
9.9

14.5
50.0
7.5

177
312
160
157
313
324

12.3
21.6
11.0
10.9
21.7
22.5

482
1,014

822
1,182
3,991

514

6.1
12.7
10.3
14.8
49.9
6.42

1,104
2,178
1,885
2,837

10,351
1,314

5.6
11.1
9.58
14.4
52.6
6.7

189
429
378
574

1,679
296

5.3
12.1
10.7
16.2
47.4
8.4

BMI=body mass index; PHQ=Patient health questionnaire; W=Weighted.

compared to Hispanics or Latinos (13.6%), other races/eth-
nicities (12.1%), and Whites (8.5%) in all age groups (p< 
.001). Those without a high school degree (27.4%), unmar-
ried (16.2%), or without health insurance (30.0%) were 
more likely to report being unemployed compared to their 
respective reference groups (p<.001). Additionally, 19.3% 
of smokers reported being unemployed compared to 8.4% 
of nonsmokers (p<.001). Those reporting a disability and 
needing equipment (27.6%) were more likely to be un-
employed compared to those with a disability but not 

needing equipment (18.5%) and those without a disability 
(8.8%) (p<.001). 12.1 % of obese respondents reported 
unemployment, which was significantly more than those 
who were categorized as overweight (9.4 %) and normal 
weight or underweight (10.3%) (p<.001). Finally, 22.5% of 
respondents aged 18 to 25 years reported being unem-
ployed, 10.7% of those aged 26 to 40 years reported being 
unemployed, and 9.7% of those aged 41 to 60 years re-
ported being unemployed, while only 9.9% of respondents 
aged 61 to 65 years reported being unemployed.
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Table 2. Sample Characteristics by Depression and Unemployment Status

Variables Categories
PHQ-8 Scores ≥10 Unemployed

n (Weighted %) p n (Weighted %) p

Sex Female
Male

1,737 (9.2)
809 (5.9)

＜.001 2,019 (10.7)
1,429 (10.4)

.314

Race/ethnicity Black or African American
Hispanic or Latino
Other
White

448 (9.9)
118 (9.2)
204 (7.1)

1,776 (7.4)

＜.001 837 (18.4)
176 (13.7)
346 (12.1)

2,089 (8.7)

＜.001

Marital status Married
Not married

1,042 (5.2)
1,504 (11.8)

＜.001 1,378 (6.9)
2,070 (16.2)

＜.001

Education level Less than high school degree
High school degree or higher

293 (17.6)
2,253 (7.3)

＜.001 457 (27.4)
2,991 (9.7)

＜.001

Insurance status No health insurance
Health insurance

783 (15.5)
1,763 (6.4)

＜.001 1,506 (29.8)
1,942 (7.0)

＜.001

Disability Yes, no equipment needed
Yes, equipment needed
No

944 (20.6)
213 (28.4)

1,389 (5.1)

＜.001 851 (18.5)
207 (27.6)

2,390 (8.8)

＜.001

Smoking status Smoker
Nonsmoker

1,046 (16.3)
1498 (5.7)

＜.001 1,240 (19.3)
2,208 (8.2)

＜.001

BMI (kg/m2) ≥30.0
25.0~29.9
＜25.0

1,056 (10.6)
784 (6.6)
706 (6.5)

＜.001 1,209 (12.2)
1,117 (9.4)
1,122 (10.3)

＜.001

Age (year) 18~25
26~40
41~60
61~65

178 (12.3)
706 (8.8)

1,506 (7.7)
156 (4.4)

＜.001 325 (22.5)
855 (10.7)

1,916 (9.7)
352 (9.9)

＜.001

Annual household 
income

＜$15,000
$15,000~$25,000
$25,000~$35,000
$35,000~$50,000
≥$50,000 
Don't know/Not sure/Missing

464 (23.8)
614 (15.6)
264 (8.1)
357 (7.5)
639 (3.9)
208 (8.5)

＜.001 948 (48.6)
877 (22.3)
344 (10.6)
360 (7.6)
499 (3.1)
420 (17.2)

＜.001

BMI=body mass index; PHQ=patient health questionnaire. 

2. Multivariable Analysis 

 Multivariable logistic regression was used to calculate 
odd ratios and three logistic regression models were fitted 
to the data to examine the relationship between depres-
sion and unemployment while adjusting for age and other 
confounding variables (Table 3). There was a clear trend in 
the odds of depression in all age groups when adjusted for 
unemployment and other variables. In all three models 
tested, we found that individuals in the older age group 
(aged 61~65) have a lower depression risk compared to the 
younger age group (aged 18~25) after adjusting for other 
variables including being unemployed. This can be in-
terpreted as older people being less likely to be depressed 
than younger people when controlling for risk factors like 

unemployment, together with other demographic and 
health variables. 

 We then compared the relationship between depres-
sion and unemployment in different age groups (Table 4). 
We found that unemployment is associated with depres-
sion in all age groups, but different age groups have differ-
ent scales of association. In model 1, the odds of depres-
sion were 3.14 (95% CI: 2.58~3.82) times higher for unem-
ployed respondents aged 26~40 compared to employed 
people in the same age group. In models 2 and 3, the odds 
of depression were 2.5 times higher for unemployed re-
spondents compared to those employed in this age group. 
For the age group of 41 to 60 years old, the odds of depres-
sion were 3.16 times higher (95% CI: 2.74~3.65) for the un-
employed compared to those employed in model 1, whereas 



442 Journal of Korean Academy of Community Health Nursing

Woo, Kyungmi · Zhang, Zhisun

Table 3. Odds of Depression among Adults Adjusted for Age Group, Behavioral Risk Factor Surveillance System, 2010

Variables Categories
Model 1 Model 2 Model 3

OR (95% CI) OR (95% CI) OR (95% CI)

Unemployed 3.12 (2.82~3.46)*** 1.22 (1.11~1.33)*** 1.17 (1.07~1.29)**

Female 1.66 (1.52~1.81)*** 1.54 (1.47~1.62)*** 1.62 (1.54~1.71)***

Race/ethnicity Black or African American
Hispanic or Latino
Other
White

0.75 (0.67~0.85)
0.92 (0.75~1.13)
0.83 (0.71~0.97)*

0.95 (0.88~1.03)
1.04 (0.91~1.19)
0.92 (0.84~1.01)

0.89 (0.83~0.97)*
1.05 (0.91~1.20)
0.93 (0.85~1.01)

Married 0.52 (0.48~0.57)*** 0.85 (0.81~0.90)*** 0.88 (0.84~0.93)***

Less than high school degree 1.86 (1.61~2.15)*** 1.41 (1.24~1.61)*** 1.28 (1.13~1.46)***

No health insurance 1.58 (1.43~1.75)*** 1.13 (1.05~1.22)** 1.08 (1.00~1.17)

Age categories 26~40
41~60
61~65
18~25

1.14 (0.95~1.37)
1.00 (0.84~1.19)
0.53 (0.42~0.68)***
1.00 [Reference]

0.88 (0.76~1.02)
0.60 (0.52~0.69)***
0.40 (0.35~0.47)***
1.00 [Reference]

0.82 (0.71~0.95)**
0.55 (0.48~0.64)***
0.38 (0.33~0.44)***
1.00 [Reference]

Disability Yes, no equipment needed
Yes, equipment needed
No

NA 3.31 (3.01~3.63)***
3.88 (3.07~4.90)***
1.00 [Reference]

3.11 (2.83~3.42)***
3.50 (2.76~4.43)***
1.00 [Reference]

Smoker NA 1.51 (1.41~1.62)***

BMI (kg/m2) ≥30.0
25.0–29.9
＜25.0

NA 1.21 (1.14~1.28)***
1.62 (1.52~1.73)***
1.00 [Reference]

Model significance df (11), 1409.59, 
p＜.001

df (13), 1739.87, 
p＜.001

df (16), 2063.90, 
p＜.001

BMI=body mass index; CI=confidence interval; NA=not applicable because variable was not used in the model; OR=odds ratio; 
*p＜.05, **p＜.01, ***p＜.001.

Table 4. Odds of Depression Comparing Unemployed and Employed People among Adults in Different Age Group, Behavioral 
Risk Factor Surveillance System, 2010

Model
Age group (year-old)

18~25 26~40 41~60 61~65

Model 1 2.17 (1.52~3.09)** 3.14 (2.58~3.82)** 3.16 (2.74~3.65)** 3.95 (2.48~6.28)**

Model 2 2.08 (1.45~2.99)** 2.55 (2.07~3.13)** 2.34 (2.01~2.72)** 2.81 (1.73~4.55)**

Model 3 1.92 (1.33~2.78)* 2.82 (1.85~2.82)** 2.16 (1.85~2.52)** 2.81 (1.72~4.58)**

Model 1. Adjusted for Unemployment, Sex, Race/ethnicity (Black, African American, Hispanic or Latino, Other, White), Marital status, 
Education (Less than high school degree vs High school degree), No health insurance; Model 2 adjusted for all variables in model 2 plus disability
(Disabled and no equipment needed, Disabled and equipment needed, No disability); Model 3 adjusted for all variables in model 2 plus smoker 
and BMI (≥30.0, 25~29,＜25); *p＜.01, **p＜.001.

in model 2 and 3 the odds were 2.34 and 2.16 times higher, 
respectively. For respondents aged 61~65, the odds of de-
pression were 3.95 (95% CI: 2.48~6.28) times higher for un-
employed people in model 1, and 2.81 times higher in 
models 2 and 3. In other words, respondents in the 61~65 
years old age group exhibited the highest increased risk of 
depression when unemployed.

 To summarize, the initial analysis indicates that the old-
er the age group, the lower the odds of depression after ad-
justing for employment and other confounders (Table 3). 
However, when comparing models by age group, we found 
that individuals in the older age group had higher odds of 
depression if they were unemployed compared to em-
ployed individuals (Table 4). This could suggest that older 
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people who are unemployed have a higher risk of depres-
sion than individuals who are unemployed in younger age 
groups. 

DISCUSSION

 This study aimed to explore the relationships between 
employment status, depression, and age. The results dem-
onstrate that there is an association between unemploy-
ment and depression which differs in magnitude by age 
group. The findings show that unemployed older adults 
are more likely to experience depression than unemploy-
ed younger adults. There are potential socio-economic 
reasons underlying these differences as well as the clinical 
and policy implications of the findings that merit further 
discussion.

 Although younger adults reportedly experience higher 
unemployment rates than older adults, their socio-eco-
nomic burden seems less than other age groups, thus ex-
hibiting lower odds of depression compared to other age 
groups. Younger adults may experience comparatively a 
lighter economic burden due to less expensive health in-
surance costs and shorter unemployment periods. In con-
trast, older adults carry the burden of having to pay for 
their increasing health insurance costs related to multiple 
chronic conditions while finding new employment can 
be more challenging compared to younger adults in their 
job search [14-16]. In particular, the economic burden for 
those under 65, who do not yet qualify for Medicare bene-
fits in the US, may peak a few years before turning 65 due 
to high insurance costs [16]. According to Smolka and 
colleages [16], adults ages 50 to 64 face rising out-of-pocket 
costs for health care and declining access to employer- 
sponsored health coverage. Moreover, average annual 
premiums for private health insurance were the highest 
for the age group 60~65 (18% more than for age 55~59 and 
93% more than for <65)[16]. In our study, health insurance 
status was a significantly associated factor with depres-
sion and we controlled for this factor in all three of our 
models, but the socio-economic status related to health in-
surance or unemployment were not examined in more de-
tail due to data limitations. 

Another aspect to consider regarding economic burden 
is the period of unemployment. Older workers’ unem-
ployment is mainly characterized by difficulties in finding 
a new job for those who have lost their jobs [14]. Workers 
45 and older who have lost their jobs often encounter diffi-
culties in finding a new job [15]. In our study, we exam-
ined unemployment periods (less or more than 1 year) by 
age group and found that older adults had similar rates of 

unemployment for shorter and longer periods (4.0% for 
less than 1 year and 5.9% for more than 1 year), whereas 
unemployment periods for young adults were often short-
er (13.4% for less than 1 year versus 9.1% for more than 1 
year). Thus, the potential difference in the degree of eco-
nomic burden and depression experienced by older adults 
may be explained by differences in length of unemploy-
ment. 

We also tested income variable but excluded it from the 
final model based on the following reasons we get from 
adding the variable into the model. First, in a general sense, 
income is highly related to employment status. Second, 
adding income to the model make the relationship be-
tween depression and unemployment less significant. 
Third, adding income does not increase the goodness of fit 
of the model and decreased the power of the model. In this 
way we think income may be a partial mediator between 
unemployment and depression and excluded income from 
our final model.

Previous studies exploring the association between un-
employment and depression among older adults around 
the world have reported mixed results [9,10,17-19]. One 
study performed in Taiwan found that among Asian older 
adults late-career unemployment (defined as age between 
50~64) was associated with increased all-cause mortality 
and functional disability, but was not statistically signifi-
cantly associated with depression [3]. Another study from 
Germany reported significant association between long- 
term unemployment and minor depression in older adults, 
affecting almost 16%(n=35) of the study participants [20]. 
Although we controlled for race and ethnicity in our 
study, the above findings suggest that race/ethnicity may 
still contribute to the association between unemployment 
and depression in older adults. Further research exploring 
these relationships, particularly for the age group between 
61~65 prior to eligibility for Medicare benefits, is much 
needed.

In interpreting the associations identified in the present 
study, we also need to take into account potential media-
ting or moderating clinical factors. Many previous studies 
have reported an association between unemployment and 
incidence of cardiovascular diseases and mortality, even 
after adjusting for confounding factors such as smoking, 
alcohol consumption, dietary intake, obesity, hyperten-
sion, dyslipidemia, and diabetes [21,22]. Studies have iden-
tified a two-way relationship between cardiovascular dis-
eases and depression, indicating that at least a quarter of 
cardiac patients suffer with depression, and adults with 
depression often develop heart disease [23,24]. Consider-
ing older adults are more likely to live with various health 
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challenges, these challenges may be a potential mediating 
or moderating link between unemployment and depres-
sion. While our models incorporated and controlled for 
some key health status data made available through the 
BFRSS such as smoking, obesity, and disability, these fac-
tors do not comprehensively capture potentially relevant 
health conditions. 

In many respects the most straightforward implications 
of the age group differences of impact of unemployment 
on depression is with regard to the allocation of available 
resources to support the vulnerable groups. According to 
the Society of Adolescent Health and Medicine, over 30 
mental health resources including online resources, sup-
port groups, peer networks, helplines, treatment locators, 
and advocacy opportunities from the government or 
non-profit organizations are freely and readily available to 
young adults aged between 18~25[25]. In contrast, mental 
health support for older adults before retirement is scar-
cer. The National Institute of Mental Health provides 
around 10 resources for older adults, including federal re-
sources and hot lines in the US [26]. Therefore, more poli-
cies to address depression experienced by older adults 
should be developed. 

In addition, the results of studies exploring the relation-
ships between age group variation, unemployment, and 
depression may aid the clinical recognition of depression 
among older adults. Clinicians can be alerted to the pres-
ence of a high odds of depression for unemployed people 
within an age group that might otherwise have been over-
looked in prevention or treatment due to many other emer-
gent health concerns. Five top priority intervention areas 
for healthy aging from the World Health Organization 
Regional Office for Europe focus more on physical aspects 
of health such as preventing falls and promoting physical 
activity, while mental health issues are not emphasized 
[27]. In the US, optimizing physical, cognitive, and mental 
health was one of the goals for healthy aging from the U.S. 
Department of Health and Human Services [28], but these 
goals were formulated targeting mostly 65 and above in-
dividuals with Medicare coverage, leaving 61~65 adults 
who do not qualify for Medicare benefits outside this 
scope. Mental disorders are often not considered as prior-
ity conditions to deal with by clinicians or patients. The 
findings of this study may serve as an alert to both clini-
cians and patients.

1. Limitations

 There are other limitations of the BRFSS to be consid-
ered in interpreting and generalizing the findings. First, as 

discussed by McGee and Thompson [2], the current study 
results might be skewed because of the potential under-
coverage of emerging adults in the BRFSS, as many of 
them use cellular telephones instead of landlines [29]. 
Second, as this study was designed to extend the earlier 
findings of McGee and Thompson [2] by identifying possi-
ble age group differences, there were some limitations in 
variable selections. Lastly, the PHQ-8 questions were an 
optional module and only 12 states asked these questions 
in 2010. Therefore, the results are limited to respondents 
from those 12 states. 

 In addition to the limitations from BRFSS, there are oth-
er possible limitations from using survey data. Like most 
survey data, this study has limitations related to the self- 
reported symptoms of depression as well as other cova-
riates. Additional social and clinical information such as 
income, behavioral observation, medication history, and a 
formal depression diagnosis would increase the precision 
of the study. 

 How age groups are divided could also yield different 
magnitudes of the associations between unemployment 
and depression in each age group. We used preferred terms 
for age groups from Academic Search Premier & SocIndex 
to divide age groups as the groups are based on devel-
opmental tasks, not merely on 5- or 10-year age brackets. 
In addition, the younger adult age range exactly corre-
sponds to the range used in McGee and Thompson [2] thus 
enabling comparison of their results with the results of our 
study. Further research exploring the relationship using 
variations in age groups is recommended. 

CONCLUSION

It is critical for policy makers and professionals to ex-
tend consideration of the impact of unemployment on 
mental health to older adults. Most literature to date has 
focused on younger adults, as they have higher rates of 
unemployment and are thought to be more prone to experi-
encing depression in response to becoming unemployed 
compared to their older counterparts. However, the results 
of our study reveal that when older adults are unemployed, 
they actually exhibit higher odds of experiencing depres-
sion (once other confounding factors are taken into ac-
count) than younger adults. Thus decision-makers should 
ensure that mental health resources are available to address 
the needs of older adults experiencing unemployment. 
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