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The depression gap refers to higher rates of depression among women than men. Change in the depression
gap over time might elucidate social causes of this disparity—such as unequal college attendance or employment
status. We conducted a meta-regression analysis to estimate variation in the depression gap over time by age,
accounting for potential sources of variation between studies. Electronic databases and bibliographies were
searched for English-language studies from January 1980 through October 2019; 144 independent estimates
from US-representative samples met selection criteria (n = 813,189). The depression gap was summarized as
prevalence ratios among studies using diagnostic instruments and as standardized mean differences among
symptom-based studies. Primary study measures were baseline study year (range, 1982–2017) and age (age
groups ranging, in years, from 10–59 and 60 or older). Compared with respondents aged ≥60 years, depression
prevalence was greater among respondents aged 10–19 (prevalence ratio = 1.26, 95% confidence interval: 1.02,
1.56). Over time, the depression gap did not change among adults, but it increased among adolescents (age-by-
time interaction prevalence ratio = 1.05, 95% confidence interval: 1.01, 1.08). Results were similar for symptom-
based studies. The present study finds no evidence of a change in the depression gender gap for US adults;
however, the gap increased among adolescents. Greater attention to factors driving this widening disparity in
adolescent depression is needed.

depression; depressive symptoms; gender; health disparities; time trends; United States

Abbreviations: CI, confidence interval; PR, prevalence ratio.

Editor’s note: An invited commentary on this article
appears on page 1207.

Major depressive disorder is the leading cause of disabil-
ity among Americans ages 15–44 years (1) and is more
likely to affect women than men (2). This pattern, here-
after referred to as the depression gap, reflects meaningful
differences in depression and is not solely an artifact of
gender differences in reporting mental health symptoms or
seeking treatment (3, 4). Also, even though the quantitative
surveys providing evidence regarding the depression gap
typically rely on binary categories that do not differentiate
between sex assigned at birth and gender expression, the
gap is typically described using the term gender. Given that
caveat, we use gender throughout the present study.

The depression gap emerges in early adolescence, remains
relatively stable throughout adulthood, and then decreases

at later ages (5). Biological (6) and social stress (7) mech-
anisms have been explored to explain the gap, with the
most robust evidence to date supporting social stress. As
applied to gender, social stress theory suggests that gender
might influence stress exposure and responses (8). In par-
ticular, women traditionally have had fewer opportunities in
attaining higher education and full-time employment, which
might act as social stressors (9). From an early age, women
are typically socialized, through gender norms, to respond
to stressors in depressogenic ways (10, 11). These factors
might increase women’s depression risk, and explain gender
differences in depression (9). If so, changes in women’s
social positions, and therefore changes in these factors,
should change the depression gap in turn.

Since the mid-20th century, education (12) and employ-
ment (13, 14) opportunities have become increasingly avail-
able to women. These changes in gendered social positions
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likely reflect broader changes in norms and the process of
gender socialization, which might influence both exposure
and response to stressors, and might decrease the depres-
sion gap in adults in turn. Among adolescents, depressive
symptoms have been increasing since 2012, to a greater
extent among girls compared with boys (15). While the
underlying factors contributing to the increase remain only
speculative, the increase among young women might, unlike
among adults, suggest an increasing gender gap.

Available evidence suggests that the depression gap might
be changing (16, 17) but is inconclusive, in part due to 3
limitations. First, follow-up periods in single longitudinal
studies are often too short to identify temporal trends in
depression. Second, while existing studies suggest that the
depression gap might vary over time, there could also be
variation by age across time. Examining variation by both
age and time is necessary to identify any temporal variation
due to social change. Among reviews that have directly
accounted for age in assessing temporal variation in the
depression gap, most have focused on a single age group
or developmental period (18, 19). A wide time span with
age groups across the life course is necessary in order to
fully characterize variation in the depression gap by both
age and time. Third, less attention has been paid to gender
differences in levels of depressive symptoms, which might
be distinct from diagnostic depression categories (20).

We conducted a systematic review, meta-analysis, and
meta-regression to characterize changes in the depression
gap over time and across the life course. First, studies of
gender differences in depression in recent decades were
identified and summarized. Second, data from the systematic
review were extracted to form the analytical sample of the
meta-regression, which estimated the variation in the gap
over time by age and accounted for other potential sources of
variation between studies. Trends in the depression gap were
considered separately based on diagnostic versus symptom-
based depression tools, to explore whether variation has
been different at a diagnostic threshold versus total depres-
sion symptoms.

METHODS

Identification of studies

The literature search focused on peer-reviewed research
published in English-language journals between January
1980 and October 2019. The year 1980 was chosen as the
lower limit because it coincided with changes to women’s
social positions in the United States that had been ongoing
since the mid-20th century. The year 1980 also represented
the introduction of the Diagnostic and Statistical Manual of
Mental Disorders, version III, which was used to estimate
the US population prevalence of psychiatric disorders in
community-based psychiatric epidemiologic surveys (21,
22). Only studies of the US population were included, given
the background of changing gendered social positions in
the United States. Finally, the search focused on studies
based on nationally representative sampling frames to avoid
bias from gender-specific selection factors (e.g., clinical
samples (23)). Also, US population-level samples typically

have large sample sizes that maximize statistical precision
of depression gap estimates.

The literature search and study-selection flow chart is
detailed in Figure 1. The initial search included 5 electronic
databases: PubMed, JSTOR, Embase, PsychInfo, and Sco-
pus. The initial search yielded 1,007 potential abstracts.
Bibliographies of related reviews and meta-analyses were
also searched, which yielded 20 additional records.

After removing 218 duplicate studies, 809 abstracts were
screened in more detail and additional studies were excluded
based on the following criteria: No quantitative data were
presented (e.g., qualitative study, narrative review); the sam-
ple included nonhuman subjects; gender-specific estimates
were not presented; or depression measures were not based
on a symptom-level interview (e.g., self-reported doctor
diagnosed depression).

A second reviewer independently screened the 809 ab-
stracts. Agreement between the 2 reviewers was very good
(κ = 0.827, 95% confidence interval (CI): 0.788, 0.867)
(24), and the reviewers further discussed any conflicting
judgments to reach consensus. A resulting 452 studies met
exclusion criteria and were removed.

The full text of the 357 remaining studies was reviewed in
more detail. In the instance that the same data set was used
for multiple studies, only the study with the most complete
sample was included (i.e., the fewest stated restrictions to
derive the analytical sample from the full study sample), to
ensure the independence between depression gap estimates.
The reasons for exclusion of the full-text reviewed studies
were: study design (e.g., case control, sampling based on
depression status) (n = 158), a non–nationally representative
sampling strategy (n = 123), and duplicate data source (n =
35) (see Figure 1).

In total, 41 studies were included. Several of these stud-
ies included multiple estimates for different age groups,
and each group was considered as an independent estimate
(range: 1–17 estimates per study). Among longitudinal stud-
ies, only baseline data were included to avoid issues of
within-study correlation of depression gap estimates and
potential selection bias from attrition. Several studies did not
measure depression at baseline but included it in later inter-
views. Estimates from the first follow-up interview where
depression was measured were included, and the proportion
lost to follow-up was extracted to consider the potential for
selection bias. The full meta-analytical data set contained
144 independent estimates from nationally representative
samples. The total sample size was 813,189 (52% women
and girls).

Data abstraction

For each estimate, the following information was col-
lected: full citation, study name, baseline study year, sample
size by gender, age range, depression effect measure, effect
estimate and variance, depression instrument, and the period
of symptom recall.

Effect measures

The depression gap was summarized as a prevalence ratio
among studies that reported depression based on a diagnostic
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Records Identified Through 
Database Searching (n = 1,007)

Additional Records Identified
Through Other Sources (n = 20)

Duplicates Removed (n = 218)

Records Excluded (n = 452)

Full-Text Articles Assessed 
for Eligibility (n = 357)

Records Screened 
(n = 809)

Full-Text Articles Excluded (n = 316)

Study design (n = 158)
Not a nationally representative

sample (n = 123) 
Duplicate data source (n = 35) 

Studies Included in the Systematic 
Review and Meta-Analysis (n = 41)

Independent estimates (n = 144)

Diagnostic 
Studies (n = 76)

Symptom-Level 
Studies (n = 68)

Figure 1. Literature search and study selection f lowchart for an analysis of the gender gap in depression, United States, 1980–2019. Note:
The general search strategy included: (“gender” OR “sex”) AND (“male” AND “female”) AND (“depress∗” OR “distress” OR “demoraliz∗” OR
“internaliz∗”). The asterisk denotes a stem that might encompass various forms a word (e.g., depress∗ = depressive, depression, depressed,
etc). Search terms were optimized using Medical Subject Headings terms and adapted for each database (PubMed, JSTOR, Embase, PsychInfo,
and Scopus).

threshold (i.e., diagnostic studies). Among symptom-based
studies, the depression gap was estimated as a standardized
mean difference (calculated as the mean depression score
among women minus the mean score among men, divided
by the pooled standard deviation). Null, small, medium,
and large effect sizes corresponded with standardized mean
difference = 0 < 0.2, 0.2 < 0.5, 0.5 < 0.8, and 0.8 < 1.0,
respectively (25). Studies were weighted by the inverse of
the standard error of the log prevalence ratio and standard-
ized mean difference, respectively (26).

Independent variables

Continuous study year at baseline was the main inde-
pendent variable (range 1982–2017) to estimate temporal
variation in the depression gap.

Age was considered as an effect modifier of time, catego-
rized in years: 10–19 (i.e., childhood/adolescence), 20–39
(i.e., early adulthood), 40–59 (i.e., middle adulthood), and

60 or older (i.e., older adults). Groupings were chosen in
order to capture meaningful life periods, while also ensur-
ing large enough samples within each group. Studies with
wider age ranges (e.g., ages 18–65) were included in the
descriptive analysis but not the meta-regression models (3
diagnostic studies (3.9%) and 6 symptom studies (8.8%)).
Note that age across time also indexes birth cohort, thus
age in the present review is a proxy for both age and birth
cohort.

The depression instrument was considered as a confound-
ing variable. Symptom-scale instruments included Chil-
dren’s Depression Inventory, 9-item Patient Health Ques-
tionnaire, or other versus the Center for Epidemiologic
Studies–Depression scale. Diagnostic instruments included
Diagnostic and Statistical Manual of Mental Disorders
(DSM), version III/version III revised, or other diagnostic
versus DSM version IV/version IV-revised. Only 1 study
used DSM version V instruments, so it was grouped with
DSM version IV instruments.
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Publication bias

We considered the potential for publication bias (27).
However, given that the depression gap was often not the
main focus of these articles, the magnitude of the depression
gap would likely have little influence over whether a study
was published. Nonetheless, to explore potential bias, a
funnel plot was estimated for each set of studies. The degree
of bias was tested using Egger’s test (28). Additionally, the
trim-and-fill procedure was used to estimate what the actual
effect size would have been in the absence of any publication
bias (29).

Analysis

In order to characterize variation in the depression gap,
the review was structured to estimate cross-study variation
over time with meta-regression models. For each depression
gap estimate, the baseline study year formed the main inde-
pendent variable in the meta-regression model, representing
change in the depression gap over time, accounting for
differences in age and other potential sources of variation.

First, a descriptive analysis summarized the data sources,
study designs, and analytical variables of all included stud-
ies. Additionally, a pooled depression gap was estimated
to summarize the depression gap across all studies in the
analytical sample, with random effects confidence intervals
and prediction intervals (30). Second, meta-regression mod-
els estimated the average effects of time, age, the interac-
tion between time and age, and instrument in depression
gap estimates, using maximum likelihood estimation with
robust standard errors. Analyses were implemented with
“meta” (31) and “metafor” (32) packages in R (R Foundation
for Statistical Computing, Vienna, Austria), version 3.5.1
(33).

Multiple imputation

For 27 diagnostic study estimates (36%), data needed to
compute the standard error of the effect estimate were not
reported (i.e., only an unadjusted PR was reported). To
minimize the amount of information lost due to missing data,
models were estimated with imputed variance parameters
from 100 imputed data sets using chained equations, com-
bined with corrected standard errors, averaging coefficient
vectors, variance-covariance matrices, and adding a nonneg-
ative correction to variance-covariance matrices inversely
proportional to the predictive ability of the imputation mod-
els, effectively widening confidence intervals where missing
data values are poorly predicted by observed data (34). The
large number of imputation models was chosen to achieve
stability of imputed estimates and all abstracted study vari-
ables were used to imputed missing data. Recent simulations
have reported that multiple imputations in meta-regression
models are unbiased when missing values are weighting
variables (i.e., within-study standard errors), rather than pre-
dictor variables (35). Imputed model estimates were com-
pared with complete case-models to examine the degree of
their robustness to missing data.

RESULTS

Descriptive summary

Tables 1 and 2 (and Web Tables 1 and 2, available at
https://doi.org/10.1093/aje/kwab002) provide the descrip-
tive details of the diagnostic and symptom-based studies that
comprised the analytical sample. A descriptive summary of
the study designs and sampling procedures can be found in
Web Appendix 1.

Table 3 summarizes the distributions of all analytical vari-
ables. Of the 144 total estimates, 76 measured the depression
gap with a diagnostic instrument and 68 measured the gap
with symptom scores. Overall, the study year at baseline
ranged from 1982 to 2017. The respondent ages ranged from
10 to 99 years old. Estimates from samples of ages 10–19
represented 35.5% of diagnostic and 48.6% of symptom-
based estimates. Depression was assessed using criteria from
Diagnostic and Statistical Manual of Mental Disorders, ver-
sion IV/version IV revised, in 71 diagnostic studies (93.4%),
and the Center for Epidemiologic Studies–Depression scale
was used to measure depression in 42 symptom-based stud-
ies (61.7%). Among diagnostic studies, 97.4% of studies
assessed past-year depression (2 studies assessed lifetime
depression (36, 37)), so symptom period was not included
as an independent variable; a sensitivity analysis included
only studies of past-year depression to determine whether
the meta-regression estimates were biased by the few studies
with a longer recall period.

The effect sizes of all diagnostic and symptom-based de-
pression gap estimates and a pooled summary depression
gap are presented in Web Figures 1 (diagnostic studies) and
2 (symptom-based studies) and described in Web Appendix
1. Among diagnostic studies, prevalence ratios ranged from
1.26 (95% CI: 0.99, 1.59) to 4.23 (95% CI: 3.37, 5.31), and
the pooled summary prevalence ratio was 2.01 (95% CI:
1.88, 2.14). Among symptom-based depression gap studies,
standardized mean differences ranged from −0.12 (95%
CI: −0.4, 0.16) to 0.59 (95% CI: 0.51, 0.67); the pooled
summary standardized mean difference was 0.22 (95% CI:
0.19, 0.25), indicating a small effect size.

Meta-regression

Meta-regression results are presented in Table 4. Main
effects among diagnostic studies were estimated in model
1a. The depression gap with all model variables at their
reference levels was 2.27 (95% CI: 1.48, 3.05). Overall,
there was no evidence of change in the depression gap
over time. The age effect was most pronounced among ages
10–19 years (prevalence ratio (PR) = 1.26, 95% CI: 1.02,
1.56), compared with the referent (i.e., respondents aged
≥60 years). Based on the exponentiated combined intercept
and age coefficients, the depression gap was 2.86 among
ages 10–19. The depression gap did not differ for any other
age groups versus the referent.

Model 2a tested interaction between age group and study
year. The interaction term for youngest age group was ele-
vated (PR = 1.05, 95% CI: 1.01, 1.08), suggesting that,
compared with ages ≥60, the depression gap had increased

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022

https://doi.org/10.1093/aje/kwab002


1194 Platt et al.

Ta
b

le
1.

S
tu

di
es

of
G

en
de

r
D

iff
er

en
ce

s
in

D
ia

gn
os

tic
D

ep
re

ss
io

n,
M

ea
su

re
d

as
P

re
va

le
nc

e
R

at
io

s,
U

ni
te

d
S

ta
te

s

Fi
rs

t
A

u
th

o
r,

Ye
ar

(R
ef

er
en

ce
N

o
.)

B
as

el
in

e
Ye

ar
P

R
S

E
A

g
e

M
in

im
u

m
A

g
e

M
ax

im
u

m
a

N
o

.o
f

M
en

N
o

.o
f

W
o

m
en

In
te

rv
ie

w
an

d
In

st
ru

m
en

t
D

at
a

S
o

u
rc

e

K
es

sl
er

,1
99

3
(5

4)
19

90
3.

15
1.

45
5

15
24

1,
01

0
99

0
C

ID
ID

S
M

-I
II-

R
N

C
S

19
90

1.
50

0.
24

9
25

34
1,

23
1

1,
20

7
C

ID
ID

S
M

-I
II-

R
N

C
S

19
90

1.
89

0.
28

4
35

44
1,

10
8

1,
08

6
C

ID
ID

S
M

-I
II-

R
N

C
S

19
90

1.
52

0.
29

9
45

54
74

0
72

6
C

ID
ID

S
M

-I
II-

R
N

C
S

A
la

im
o,

20
02

(3
6)

19
91

2.
28

0.
96

8
15

16
36

5
38

9
D

IS
N

H
A

N
E

S
III

G
ra

nt
,1

99
5

(7
0)

19
92

1.
27

0.
04

0
18

99
17

,8
19

25
,0

43
A

U
D

A
D

IS
D

S
M

-I
V

b
N

LA
E

S

D
aw

so
n,

19
97

(7
1)

19
92

1.
60

0.
06

5
18

99
17

,8
19

25
,0

43
A

U
D

A
D

IS
D

S
M

-I
V

N
LA

E
S

K
es

sl
er

,2
01

0
(7

2)
20

01
1.

58
0.

19
6

18
34

1,
37

5
1,

65
8

C
ID

ID
S

M
-I

V
N

C
S

-R

20
01

2.
73

0.
48

3
35

49
1,

34
2

1,
52

2
C

ID
ID

S
M

-I
V

N
C

S
-R

20
01

1.
48

0.
24

7
50

64
85

4
1,

06
8

C
ID

ID
S

M
-I

V
N

C
S

-R

20
01

1.
71

0.
29

7
65

99
56

4
89

4
C

ID
ID

S
M

-I
V

N
C

S
-R

C
B

H
S

Q
,2

00
4

(7
3)

20
04

2.
62

0.
13

1
12

17
11

,3
63

10
,9

38
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

00
5

(7
4)

20
05

2.
96

0.
15

4
12

17
11

,3
78

11
,1

56
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
05

2.
09

0.
10

4
18

25
10

,6
97

10
,4

44
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
05

1.
69

0.
09

6
26

49
7,

82
3

9,
13

2
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
05

2.
00

0.
26

0
50

99
3,

14
2

3,
42

0
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

00
6

(7
5)

20
06

2.
81

0.
15

1
12

17
11

,7
18

11
,1

53
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
06

1.
81

0.
09

6
18

25
9,

15
8

11
,5

26
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
06

1.
73

0.
10

0
26

49
7,

43
1

8,
60

6
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
06

1.
67

0.
21

7
50

99
2,

88
8

3,
80

4
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

00
7

(7
6)

20
07

2.
59

0.
13

5
12

17
11

,5
24

10
,9

09
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
07

1.
97

0.
10

0
18

25
10

,6
45

11
,5

42
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
07

1.
72

0.
09

7
26

49
7,

77
0

9,
11

4
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
07

1.
67

0.
21

4
50

99
2,

85
7

3,
50

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

00
8

(7
7)

20
08

2.
91

0.
15

5
12

17
11

,5
17

11
,0

29
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
08

2.
11

0.
10

3
18

25
11

,1
66

12
,0

39
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
08

1.
49

0.
09

1
26

49
7,

44
0

8,
93

6
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
08

2.
14

0.
30

6
50

99
2,

99
6

3,
61

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

00
9

(7
8)

20
09

2.
49

0.
12

9
12

17
11

,5
20

11
,1

06
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
09

1.
93

0.
09

6
18

25
11

,1
04

11
,9

00
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
09

1.
71

0.
10

4
26

49
7,

59
1

8,
72

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

Ta
b

le
co

n
ti

n
u

es

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022



US Depression Gender Gap Over Time: Meta-Regression 1195

Ta
b

le
1.

C
on

tin
ue

d

Fi
rs

t
A

u
th

o
r,

Ye
ar

(R
ef

er
en

ce
N

o
.)

B
as

el
in

e
Ye

ar
P

R
S

E
A

g
e

M
in

im
u

m
A

g
e

M
ax

im
u

m
a

N
o

.o
f

M
en

N
o

.o
f

W
o

m
en

In
te

rv
ie

w
an

d
In

st
ru

m
en

t
D

at
a

S
o

u
rc

e

C
B

H
S

Q
,2

00
9

(7
8)

20
09

1.
67

0.
21

3
50

99
3,

06
0

3,
69

0
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

01
0

(7
9)

20
10

2.
71

0.
14

6
12

17
11

,1
40

10
,8

20
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
10

2.
27

0.
09

1
18

25
17

,2
83

16
,7

88
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

01
1

(8
0)

20
11

2.
69

0.
13

8
12

17
12

,0
28

11
,4

82
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
11

1.
95

0.
07

7
18

25
17

,1
78

17
,1

23
C

ID
ID

S
M

-I
V

N
S

D
U

H

V
er

pl
ae

ts
e,

20
16

(8
1)

20
12

2.
01

0.
21

8
18

99
15

,7
15

20
,3

86
D

S
M

-V
N

E
S

A
R

C
3

C
B

H
S

Q
,2

01
3

(8
2)

20
13

2.
07

0.
40

5
12

12
1,

82
4

1,
71

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

3.
42

0.
52

3
13

13
1,

96
3

1,
84

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

4.
23

0.
55

0
14

14
2,

02
6

1,
86

5
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

3.
34

0.
36

6
15

15
1,

88
2

1,
86

8
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

2.
54

0.
26

0
16

16
1,

94
0

1,
89

0
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

2.
70

0.
28

3
17

17
1,

91
4

1,
76

0
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
96

0.
09

5
18

25
10

,6
71

11
,5

43
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
71

0.
25

1
26

29
1,

37
6

1,
60

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
26

0.
17

1
30

34
1,

52
9

1,
80

2
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
64

0.
26

9
35

39
1,

31
7

1,
56

2
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
57

0.
23

7
40

44
1,

43
7

1,
67

1
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
31

0.
19

4
45

49
1,

44
0

1,
61

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
43

0.
28

2
50

54
83

7
95

1
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
54

0.
37

4
55

59
71

1
90

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

1.
41

0.
37

6
60

64
67

4
71

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
13

3.
53

1.
39

9
65

99
1,

30
2

1,
65

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

C
B

H
S

Q
,2

01
7

(8
3)

20
17

2.
59

0.
61

0
12

12
1,

32
9

1,
26

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

4.
04

0.
69

6
13

13
1,

50
7

1,
42

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

3.
63

0.
50

7
14

14
1,

49
2

1,
38

5
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

3.
68

0.
41

6
15

15
1,

46
0

1,
42

7
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

2.
46

0.
24

6
16

16
1,

50
8

1,
38

9
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

2.
20

0.
20

6
17

17
1,

41
9

1,
41

8
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

2.
10

0.
29

6
18

18
1,

07
0

1,
03

6
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
90

0.
26

3
19

19
97

6
1,

00
2

C
ID

ID
S

M
-I

V
N

S
D

U
H

20
17

1.
51

0.
18

0
20

20
97

3
95

4
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
59

0.
20

8
21

21
92

2
98

4
C

ID
ID

S
M

-I
V

N
S

D
U

H

Ta
b

le
co

n
ti

n
u

es

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022



1196 Platt et al.

Ta
b

le
1.

C
on

tin
ue

d

Fi
rs

t
A

u
th

o
r,

Ye
ar

(R
ef

er
en

ce
N

o
.)

B
as

el
in

e
Ye

ar
P

R
S

E
A

g
e

M
in

im
u

m
A

g
e

M
ax

im
u

m
a

N
o

.o
f

M
en

N
o

.o
f

W
o

m
en

In
te

rv
ie

w
an

d
In

st
ru

m
en

t
D

at
a

S
o

u
rc

e

C
B

H
S

Q
,2

01
7

(8
3)

20
17

2.
21

0.
31

9
22

22
1,

00
0

1,
03

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
85

0.
25

3
23

23
1,

00
6

1,
15

5
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
55

0.
20

5
24

24
97

5
1,

13
9

C
ID

ID
S

M
-I

V
N

S
D

U
H

20
17

1.
48

0.
20

6
25

25
1,

06
1

1,
18

3
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
83

0.
19

6
26

29
2,

11
7

2,
58

0
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
36

0.
13

9
30

34
2,

63
1

3,
08

8
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

2.
06

0.
26

7
35

39
2,

23
1

2,
55

1
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
91

0.
24

9
40

44
1,

94
5

2,
38

7
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
67

0.
21

4
45

49
2,

07
5

2,
45

0
C

ID
ID

S
M

-I
V

N
S

D
U

H

20
17

1.
30

0.
27

4
50

54
90

1
1,

09
3

C
ID

ID
S

M
-I

V
N

S
D

U
H

20
17

1.
64

0.
34

2
55

59
93

1
1,

13
8

C
ID

ID
S

M
-I

V
N

S
D

U
H

20
17

1.
87

0.
44

8
60

64
94

8
1,

01
3

C
ID

ID
S

M
-I

V
N

S
D

U
H

20
17

1.
57

0.
34

3
65

99
2,

07
7

2,
38

1
C

ID
ID

S
M

-I
V

N
S

D
U

H

A
bb

re
vi

at
io

ns
:A

U
D

A
D

IS
,A

lc
oh

ol
U

se
D

is
or

de
ra

nd
A

ss
oc

ia
te

d
D

is
ab

ili
tie

s
In

te
rv

ie
w

S
ch

ed
ul

e;
C

B
H

S
Q

,C
en

te
rf

or
B

eh
av

io
ra

lH
ea

lth
S

ta
tis

tic
s

an
d

Q
ua

lit
y;

C
ID

I,
C

om
po

si
te

In
te

rn
at

io
na

l
D

ia
gn

os
tic

In
te

rv
ie

w
;D

IS
,D

ia
gn

os
tic

In
te

rv
ie

w
S

ca
le

;D
S

M
,D

ia
g

no
st

ic
an

d
S

ta
tis

tic
al

M
an

ua
lo

fM
en

ta
lD

is
or

d
er

s;
N

C
S

,N
at

io
na

lC
om

or
bi

di
ty

S
ur

ve
y;

N
C

S
-R

,N
at

io
na

lC
om

or
bi

di
ty

S
ur

ve
y

R
ep

lic
at

io
n;

N
E

S
A

R
C

,N
at

io
na

lE
pi

de
m

io
lo

gi
c

S
ur

ve
y

of
A

lc
oh

ol
is

m
an

d
R

el
at

ed
C

on
di

tio
ns

;N
H

A
N

E
S

,N
at

io
na

lH
ea

lth
an

d
N

ut
rit

io
n

E
pi

de
m

io
lo

gi
c

S
ur

ve
y;

N
LA

E
S

,N
at

io
na

lL
on

gi
tu

di
na

l
A

lc
oh

ol
E

pi
de

m
io

lo
gi

c
S

ur
ve

y;
N

S
D

U
H

,N
at

io
na

lS
ur

ve
y

of
D

ru
g

U
se

an
d

H
ea

lth
;P

R
,p

re
va

le
nc

e
ra

tio
;S

E
,s

ta
nd

ar
d

er
ro

r.
a

W
he

n
th

e
sa

m
pl

e
ag

e
ra

ng
e

w
as

de
sc

rib
ed

as
al

la
ge

s
(e

.g
.,

18
ye

ar
s

an
d

up
),

up
pe

r
bo

un
d

w
as

co
de

d
as

99
.A

ll
st

ud
ie

s
us

ed
cr

os
s-

se
ct

io
na

ls
tu

dy
de

si
gn

.
b

Li
fe

tim
e

re
ca

ll
pe

rio
d.

A
ll

ot
he

r
st

ud
ie

s
us

ed
pr

io
r-

ye
ar

re
ca

ll.

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022



US Depression Gender Gap Over Time: Meta-Regression 1197

Ta
b

le
2.

S
tu

di
es

of
G

en
de

r
D

iff
er

en
ce

s
in

S
ym

pt
om

-B
as

ed
D

ep
re

ss
io

n,
M

ea
su

re
d

as
S

ta
nd

ar
di

ze
d

M
ea

n
D

iff
er

en
ce

s,
U

ni
te

d
S

ta
te

s

A
u

th
o

r,
Ye

ar
(R

ef
er

en
ce

N
o

.)
B

as
el

in
e

Ye
ar

S
M

D
S

E
A

g
e

M
in

im
u

m
A

g
e

M
ax

im
u

m
a

N
o

.o
f

M
en

N
o

.o
f

W
o

m
en

In
st

ru
m

en
t

S
tu

d
y

D
es

ig
n

b
D

at
a

S
o

u
rc

e
R

et
en

ti
o

n
b

R
ec

al
l

P
er

io
d

b

F
er

ke
tic

h,
20

00
(8

4)
19

82
0.

26
0.

02
30

99
2,

88
6

5,
00

7
C

E
S

D
C

N
H

A
N

E
S

I
1

E
ve

rs
on

-R
os

e,
20

04
(8

5)
19

86
0.

31
0.

02
24

34
33

3
40

7
C

E
S

D
B

L
A

C
LS

1

19
86

0.
23

0.
05

35
44

22
8

36
3

C
E

S
D

B
L

A
C

LS
1

19
86

−0
.0

1
0.

02
45

54
16

8
22

2
C

E
S

D
B

L
A

C
LS

1

19
86

0.
08

0.
05

55
64

25
1

43
4

C
E

S
D

B
L

A
C

LS
1

19
86

0.
12

0.
05

65
74

23
9

52
6

C
E

S
D

B
L

A
C

LS
1

19
86

0.
23

0.
05

75
99

13
9

30
7

C
E

S
D

B
L

A
C

LS
1

In
ab

a,
20

05
(8

6)
19

94
0.

27
0.

05
28

39
1,

37
2

1,
41

3
C

E
S

D
B

L
N

S
F

H
-2

1

19
94

0.
22

0.
05

40
49

1,
01

3
98

7
C

E
S

D
B

L
N

S
F

H
-2

1

19
94

0.
38

0.
05

50
59

59
4

71
6

C
E

S
D

B
L

N
S

F
H

-2
1

19
94

0.
29

0.
04

60
78

85
6

1,
22

0
C

E
S

D
B

L
N

S
F

H
-2

1

M
ar

m
or

st
ei

n,
20

09
(8

7)
19

95
0.

12
0.

02
12

12
26

2
32

9
C

E
S

D
B

L
A

dd
H

ea
lth

1

19
95

0.
22

0.
02

13
13

1,
03

9
1,

21
8

C
E

S
D

B
L

A
dd

H
ea

lth
1

19
95

0.
30

0.
02

14
14

1,
31

9
1,

47
2

C
E

S
D

B
L

A
dd

H
ea

lth
1

19
95

0.
34

0.
02

15
15

1,
77

8
1,

88
3

C
E

S
D

B
L

A
dd

H
ea

lth
1

19
95

0.
31

0.
02

16
16

2,
06

1
1,

99
1

C
E

S
D

B
L

A
dd

H
ea

lth
1

19
95

0.
19

0.
02

17
17

1,
98

1
1,

94
0

C
E

S
D

B
L

A
dd

H
ea

lth
1

19
95

0.
21

0.
05

18
18

1,
51

2
1,

42
7

C
E

S
D

B
L

A
dd

H
ea

lth
1

19
95

0.
34

0.
05

19
19

23
7

15
9

C
E

S
D

B
L

A
dd

H
ea

lth
1

N
eu

m
ar

k-
S

zt
ai

ne
r,

20
00

(8
8)

19
97

0.
26

0.
04

10
10

23
9

26
7

C
D

I
C

C
F

S
1

19
97

0.
02

0.
02

11
11

25
4

30
5

C
D

I
C

C
F

S
1

19
97

0.
04

0.
05

12
12

38
6

46
1

C
D

I
C

C
F

S
1

19
97

0.
29

0.
05

13
13

42
0

48
4

C
D

I
C

C
F

S
1

19
97

0.
22

0.
05

14
14

37
0

46
2

C
D

I
C

C
F

S
1

19
97

0.
31

0.
02

15
15

36
1

50
3

C
D

I
C

C
F

S
1

19
97

0.
32

0.
04

16
16

39
9

49
7

C
D

I
C

C
F

S
1

19
97

0.
25

0.
02

17
17

31
4

37
2

C
D

I
C

C
F

S
1

M
um

fo
rd

,2
01

3
(8

9)
20

00
0.

48
0.

02
15

15
81

5
76

5
M

H
I-

D
L

(B
L

=
19

97
)

N
LS

Y
97

88
1

20
00

0.
33

0.
02

16
16

81
9

77
4

M
H

I-
D

L
(B

L
=

19
97

)
N

LS
Y

97
88

1

Ta
b

le
co

n
ti

n
u

es

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022



1198 Platt et al.

Ta
b

le
2.

C
on

tin
ue

d

A
u

th
o

r,
Ye

ar
(R

ef
er

en
ce

N
o

.)
B

as
el

in
e

Ye
ar

S
M

D
S

E
A

g
e

M
in

im
u

m
A

g
e

M
ax

im
u

m
a

N
o

.o
f

M
en

N
o

.o
f

W
o

m
en

In
st

ru
m

en
t

S
tu

d
y

D
es

ig
n

b
D

at
a

S
o

u
rc

e
R

et
en

ti
o

n
b

R
ec

al
l

P
er

io
d

b

M
um

fo
rd

,2
01

3
(8

9)
20

00
0.

29
0.

05
17

17
81

1
77

3
M

H
I-

D
L

(B
L

=
19

97
)

N
LS

Y
97

88
1

20
00

0.
22

0.
02

18
18

76
6

76
7

M
H

I-
D

L
(B

L
=

19
97

)
N

LS
Y

97
88

1

20
00

0.
23

0.
05

19
19

65
7

68
1

M
H

I-
D

L
(B

L
=

19
97

)
N

LS
Y

97
88

1

S
on

g,
20

11
(9

0)
20

05
0.

30
0.

04
21

64
16

7
18

8
C

E
S

D
C

S
tu

dy
-s

pe
ci

fic
2

20
05

0.
21

0.
02

21
64

18
7

22
5

C
E

S
D

C
S

tu
dy

-s
pe

ci
fic

2

20
05

0.
11

0.
04

21
64

93
9

1,
12

4
C

E
S

D
C

S
tu

dy
-s

pe
ci

fic
2

S
hi

ov
itz

-E
zr

a,
20

09
(9

1)
20

05
0.

23
0.

05
57

64
52

1
48

4
C

E
S

D
C

N
S

H
A

P
2

20
05

0.
16

0.
04

65
74

54
3

53
7

C
E

S
D

C
N

S
H

A
P

2

20
05

0.
09

0.
05

75
85

37
3

49
9

C
E

S
D

C
N

S
H

A
P

2

H
ar

oz
,2

01
4

(9
2)

20
06

0.
16

0.
14

11
12

95
99

C
E

S
D

-1
0R

C
G

ro
w

in
g

up
W

ith
M

ed
ia

1

20
06

0.
49

0.
10

13
14

20
1

19
1

C
E

S
D

-1
0R

C
G

ro
w

in
g

up
W

ith
M

ed
ia

1

20
06

0.
11

0.
11

15
17

19
2

17
2

C
E

S
D

-1
0R

C
G

ro
w

in
g

up
W

ith
M

ed
ia

1

20
09

0.
47

0.
06

13
14

58
5

78
5

C
E

S
D

-1
0R

C
G

ro
w

in
g

up
W

ith
M

ed
ia

1

20
09

0.
27

0.
05

15
17

85
6

1,
09

6
C

E
S

D
-1

0R
C

Te
en

H
ea

lth
an

d
Te

ch
1

20
09

0.
22

0.
04

18
18

95
4

1,
40

4
C

E
S

D
-1

0R
C

Te
en

H
ea

lth
an

d
Te

ch
1

20
06

0.
25

0.
14

18
18

94
10

6
C

E
S

D
-1

0R
C

Te
en

H
ea

lth
an

d
Te

ch
1

W
an

g,
20

10
(9

3)
20

06
0.

29
0.

05
11

11
1,

16
4

1,
18

6
D

F
B

C
H

B
S

C
1

20
06

0.
44

0.
02

12
12

89
2

95
1

D
F

B
C

H
B

S
C

1

20
06

0.
49

0.
02

13
13

78
9

99
7

D
F

B
C

H
B

S
C

1

20
06

0.
51

0.
02

14
14

72
1

74
2

D
F

B
C

H
B

S
C

1

20
06

0.
59

0.
02

15
15

79
3

80
4

D
F

B
C

H
B

S
C

1

O
ks

uz
ya

n,
20

10
(9

4)
20

06
0.

13
0.

02
50

54
64

0
1,

01
3

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

20
06

0.
05

0.
05

55
59

1,
05

1
1,

47
2

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

20
06

0.
10

0.
05

60
64

93
6

1,
46

3
C

E
S

D
L

(B
L

=
19

92
)

H
R

S
85

1

Ta
b

le
co

n
ti

n
u

es

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022



US Depression Gender Gap Over Time: Meta-Regression 1199

Ta
b

le
2.

C
on

tin
ue

d

A
u

th
o

r,
Ye

ar
(R

ef
er

en
ce

N
o

.)
B

as
el

in
e

Ye
ar

S
M

D
S

E
A

g
e

M
in

im
u

m
A

g
e

M
ax

im
u

m
a

N
o

.o
f

M
en

N
o

.o
f

W
o

m
en

In
st

ru
m

en
t

S
tu

d
y

D
es

ig
n

b
D

at
a

S
o

u
rc

e
R

et
en

ti
o

n
b

R
ec

al
l

P
er

io
d

b

O
ks

uz
ya

n,
20

10
(9

4)
20

06
0.

11
0.

05
65

69
1,

53
7

18
79

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

20
06

0.
12

0.
05

70
74

1,
26

7
1,

56
0

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

20
06

0.
16

0.
02

75
79

90
6

1,
12

8
C

E
S

D
L

(B
L

=
19

92
)

H
R

S
85

1

20
06

0.
11

0.
02

80
84

64
7

91
7

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

20
06

0.
04

0.
04

85
89

34
4

64
9

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

20
06

0.
04

0.
02

90
99

14
2

37
9

C
E

S
D

L
(B

L
=

19
92

)
H

R
S

85
1

T
hi

bo
de

au
,2

01
4

(9
5)

20
08

0.
29

0.
02

18
29

55
0

50
0

P
H

Q
-9

C
N

H
A

N
E

S
20

08
1

20
08

0.
34

0.
05

30
39

43
1

44
7

P
H

Q
-9

C
N

H
A

N
E

S
20

08
1

20
08

0.
30

0.
05

40
49

39
1

45
2

P
H

Q
-9

C
N

H
A

N
E

S
20

08
1

20
08

0.
23

0.
02

50
59

41
8

40
0

P
H

Q
-9

C
N

H
A

N
E

S
20

08
1

20
08

0.
29

0.
05

60
69

43
4

45
9

P
H

Q
-9

C
N

H
A

N
E

S
20

08
1

20
08

0.
25

0.
05

70
99

48
3

48
2

P
H

Q
-9

C
N

H
A

N
E

S
20

08
1

B
us

hm
an

,2
01

2
(9

6)
20

11
0.

14
0.

05
18

90
25

1
54

9
C

E
S

D
C

S
tu

dy
-s

pe
ci

fic
1

G
et

tle
r,

20
16

(9
7)

20
11

0.
14

0.
04

20
60

1,
50

5
93

3
P

H
Q

-9
C

N
H

A
N

E
S

20
11

–2
01

2
1

M
ar

gr
af

,2
01

6
(9

8)
20

13
−0

.1
2

0.
14

18
99

1,
25

2
1,

78
6

D
A

S
S

-D
B

L
B

oc
hu

m
O

pt
im

is
m

an
d

M
en

ta
lH

ea
lth

1

A
bb

re
vi

at
io

ns
:A

C
LS

,A
m

er
ic

an
’s

C
ha

ng
in

g
Li

ve
s

S
ur

ve
y;

A
dd

H
ea

lth
,T

he
N

at
io

na
lL

on
gi

tu
di

na
lS

tu
dy

of
A

do
le

sc
en

tt
o

A
du

lt
H

ea
lth

;C
D

I,
C

hi
ld

re
n’

s
D

ep
re

ss
io

n
In

ve
nt

or
y;

C
E

S
D

,C
en

te
r

fo
r

E
pi

de
m

io
lo

gi
c

S
tu

di
es

–D
ep

re
ss

io
n

sc
al

e;
C

F
S

,
C

om
m

on
w

ea
lth

Fu
nd

S
ur

ve
y

of
A

do
le

sc
en

t
G

irl
s

an
d

B
oy

s;
D

A
S

S
-D

,
D

ep
re

ss
io

n
A

nx
ie

ty
S

tr
es

s
S

ca
le

s–
D

ep
re

ss
io

n
su

bs
ca

le
;D

F
B

,
D

ep
re

ss
iv

e
F

ee
lin

gs
an

d
B

eh
av

io
rs

;H
B

S
C

,
H

ea
lth

B
eh

av
io

r
in

S
ch

oo
l-A

ge
d

C
hi

ld
re

n;
H

R
S

,
H

ea
lth

an
d

R
et

ire
m

en
t

S
tu

dy
;M

H
I-

D
,

M
en

ta
lH

ea
lth

In
ve

nt
or

y–
D

ep
re

ss
io

n
sc

al
e;

N
H

A
N

E
S

,
N

at
io

na
lH

ea
lth

an
d

N
ut

rit
io

n
E

pi
de

m
io

lo
gi

c
S

ur
ve

y;
N

LS
Y

97
,N

at
io

na
lL

on
gi

tu
di

na
lS

ur
ve

y
of

Yo
ut

h
19

97
;N

S
F

H
-2

,N
at

io
na

lS
ur

ve
y

of
Fa

m
ili

es
an

d
H

ou
se

ho
ld

s
2;

N
S

H
A

P,
N

at
io

na
lS

oc
ia

l
Li

fe
,H

ea
lth

,a
nd

A
gi

ng
P

ro
je

ct
;P

H
Q

-9
,9

-it
em

P
at

ie
nt

H
ea

lth
Q

ue
st

io
nn

ai
re

;S
E

,s
ta

nd
ar

d
er

ro
r;

S
M

D
,s

ta
nd

ar
di

ze
d

m
ea

n
di

ffe
re

nc
e.

a
W

he
n

th
e

sa
m

pl
e

ag
e

ra
ng

e
w

as
de

sc
rib

ed
as

al
la

ge
s

(e
.g

.,
18

ye
ar

s
an

d
up

),
up

pe
r

bo
un

d
w

as
co

de
d

as
99

.
b

S
tu

dy
de

si
gn

:C
,c

ro
ss

-s
ec

tio
na

l,
B

L,
ba

se
lin

e
in

te
rv

ie
w

of
a

lo
ng

itu
di

na
ls

tu
dy

;L
,o

th
er

w
av

e
of

lo
ng

itu
di

na
ls

tu
dy

(B
L

ye
ar

).
R

et
en

tio
n:

re
fe

rs
to

fo
llo

w
-u

p
ra

te
in

sa
m

pl
es

th
at

ar
e

no
t

cr
os

s-
se

ct
io

na
lo

r
ba

se
lin

e
lo

ng
itu

di
na

l.
R

ec
al

lp
er

io
d:

1,
pa

st
w

ee
k

to
6

m
on

th
s;

2,
pa

st
ye

ar
.

Am J Epidemiol. 2021;190(7):1190–1206

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/190/7/1190/6071898 by H

arvard Library user on 19 M
ay 2022



1200 Platt et al.

Table 3. Distributions of All Variables Used in Meta-Regression Models Analyzing Studies of Gender Differences
in Depression, United States, 1982–2017

Variable
Diagnostic Studies (n = 76) Symptom-Based Studies (n = 68)

No. % No. %

Yeara,b 2010 (6.9) 2001 (7.8)

Age group, year

Allc 3 3.9 6 8.8

10–19 27 35.5 33 48.5

20–39 24 31.6 4 5.9

40–59 11 14.5 9 13.2

≥60 11 14.5 16 23.5

Symptom period

Prior year 74 97.4

Lifetime 2 2.6

Instrument

DSM-III/III-R 4 5.3

DSM-IV/IV-R 71 93.4

DSM-5 1 1.3

CESD 42 61.7

CDI 8 11.8

PHQ-9 7 10.3

Other 11 16.2

Abbreviations: CDI, Children’s Depression Inventory; CESD, Center for Epidemiologic Studies–Depression scale;
DSM, Diagnostic and Statistical Manual of Mental Disorders; PHQ-9, 9-item Patient Health Questionnaire.

a Values are expressed as mean (standard deviation).
b Year range: 1990–2017 (diagnostic studies); 1982–2013 (symptom-based studies).
c Studies were not included to estimate age effects.

among the youngest ages over the study period. There was
no evidence of time changes among any other age groups.
These results are also presented graphically in Web Figure 3.

Main effects among symptom-based studies were esti-
mated in model 1b (Table 4). In these studies, the depression
gap with all variables at their reference levels was 0.3
(0.09, 0.51). There was no evidence of change over time
overall. Compared to samples of persons aged ≥60 years, the
depression gap was greater only among the youngest ages
(10–19 years; standardized mean difference = 0.40, based on
combined intercept (0.30) and age 10–19 (0.10) model coef-
ficients). In model 2b, the interaction term for youngest age
group was elevated (standardized mean difference = 0.03,
95% CI: 0.01, 0.05), suggesting that, compared with the
oldest ages, the symptom-based depression gap increased
over the study periods among the youngest ages. These
results are also presented graphically in Web Figure 4. Com-
pared with studies that measured depression with the Center
for Epidemiologic Studies–Depression scale, the depres-
sion gap was higher in the 7 studies that used the Patient
Health Questionnaire (standardized mean difference = 0.14,
95% CI: 0, 0.28) and other instruments (standardized mean
difference = 0.13, 95% CI: 0.04, 0.22).

Multiple imputation

In a sensitivity analysis, missing variance information was
multiply imputed for 27 diagnostic studies. The depression
gap with all variables at the reference level was slightly
larger than in the unimputed model (PR = 2.49, 95% CI:
1.28, 4.88), and the age-by-time interaction tests were sim-
ilar to the unimputed estimates (ages 10–19 years, PR =
1.20, 95%: 1.01, 1.39; no other age differences vs. the
referent). The imputed random-effects model pooled PR was
not appreciably different from the complete-case analysis
(PR = 1.97, 95% CI: 1.82, 2.14) (imputed data not shown).
Overall, results suggested that the complete-case analysis
was not appreciably biased by missing data.

Publication bias

Funnel plots are shown in Web Figures 5 (diagnostic
studies) and 6 (symptom-based studies). In the symptom-
based model, Egger’s test indicated no evidence of publica-
tion bias (intercept = −1.19, 95% CI: –3.5, 1.1), although
the trim-and-fill procedure imputed 23 additional studies
to achieve funnel plot symmetry. Imputing these studies
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increased the pooled effect size from 0.22 to standard-
ized mean difference = 0.27 (prediction interval: −0.026,
0.57). In the diagnostic-based model, Egger’s test indicated
no evidence of publication bias (intercept = −0.266, 95%
CI:−1.78, 1.24). The trim-and-fill procedure imputed no
additional studies.

DISCUSSION

The purpose of this systematic review and meta-regression
was to review studies of the depression gap and characterize
changes in the gap over time. To our knowledge, this is the
largest study to examine changes in the depression gap over
time by age in the United States. There were 4 central find-
ings. First, women’s depression risk was twice that of men
overall, and the effect size was moderate among symptom-
based studies. Second, there was no variation over time
among adults ages 20 years or older, which does not support
the hypothesis that changing gendered social positions are
narrowing the depression gap. Third, the depression gap
increased over time among respondents ages 10–19. Fourth,
variation in the magnitude of the symptom-based depression
gap was related to differences in depression instrument.

Concordant with nearly all of the depression gap liter-
ature, the present meta-analysis identified an appreciable
depression gap between men and women. Findings were
generally consistent between diagnostic depression and
symptom-based depression measures, although more varia-
tion in the depression gap was found in studies of depression
symptom scales. This variation was likely due in part to
differences in the depression instrument across these studies.
Symptom scales like the Center for Epidemiologic Studies–
Depression scale, the most commonly used instrument in
these studies, correlate with diagnostic depression but likely
measure more general psychological distress and demoral-
ization constructs (38). This variation should be considered
when measuring and interpreting the depression gap using
symptom scales in future individual studies.

While the meta-regression results suggested no change in
the depression gap over time on average, there was hetero-
geneity in the time effects by age group, which is potentially
indicative of cohort effects. Among adults ages 20 or older,
there was no variation over time in the depression gap.
Evidence of changes in the adult depression gap to date
has been mixed. Some have reported a narrowing gender
depression gap among younger adults over time, among
individuals born from 1905–1965 (21, 39) and young adults
ages 18–25 from 2005–2014 (16). In contrast, other studies
have reported no effects or an increasing depression gap over
time, among individuals born from 1936–1975 (40) and indi-
viduals born from 1915–1955 (41). To some extent, these
differences reflected the period of recall, the age and birth
year of respondents, and the depression instrument. The
present meta-regression sought to account for these sources
of heterogeneity across studies and estimate a summary of
overall variation in a wider age range to the present day.

The time period covered by the present study coincides
with broad changes to women’s social positions in the
United States. It was hypothesized that these changes would
narrow the depression gap, but the results do not support

a clear effect on the depression gap among adults. While
it could be that the depression gap is not influenced by
social position, the lack of an effect could also reflect both
positive and negative consequences of changing position on
the depression gap. On one hand, changing social position
is indicated by greater opportunities in the workplace and
access to personal socioeconomic (13, 42) and psychosocial
resources among women (43, 44). Greater resources might
reduce exposure to stress (45) and mitigate the effects of
stressors (46, 47) in ways that influence the risk of depres-
sion (9, 48, 49). On the other hand, these changes might
increase exposure to role conflict– and overload–related
stressors that could increase women’s depression risk (50,
51). Alternatively, regardless of the impact of changing
social positions on women’s exposure to stress, stress
responses might still remain gendered (52, 53) in ways that
are deleterious to women, thus sustaining the depression
gap magnitude. Future research to elucidate these complex
and potentially countervailing effects of gendered social and
economic changes would add to the current understanding
of depression gap trends.

Among the youngest respondents, however, the depres-
sion gap was appreciably larger than among respondents age
≥60. This pattern has been reported by individual (54) and
meta-analytical (55) studies of age effects in the depression
gap, which suggest that the depression gap peaks around
ages 13–15. This peaking corresponds with the onset of
puberty, which marks significant neurobiological changes
(56) but also substantial changes in adolescents’ social con-
text, marked by increases in psychosocial stressors and
interpersonal conflict among peers (57). The development
of secondary sex characteristics and other physical changes,
such as acne or increased adipose tissue, serve as additional
sources of potential negative social interactions (58). These
changes have been shown to increase the risk of depres-
sion and anxiety, especially in adolescent girls (59), whose
experiences might be exacerbated by depressogenic coping
strategies such as rumination (10).

In addition to identifying age effects overall, the interac-
tion between age and study year indicated that the depression
gap has increased among adolescents since 1982. These
results align with previous studies showing that the adoles-
cent depression gap has been increasing and emerging at
earlier ages for several generations (16, 40). Causes of these
trends are not clear, but again, changes in the adolescent
social environment have been hypothesized. The prevalence
of online harassment and bullying has increased over the past
20 years and is more frequently experienced by girls (60).
While social media use entails a diverse set of exposures
with potentially positive effects on adolescent self-esteem
(61), problematic use is more common among girls (62). To
date, social media use is inconsistently linked to depressed
mood (63, 64), and more detailed research is needed before
any particular mechanism is implicated. Fortunately, recent
cohort studies have included more detailed measures of
social media use (65). These studies can address the role
social media use plays in depression across cohorts (66).
Regardless of the causes of these emergent trends, clini-
cians should pay particular attention to adolescent girls as a
high-risk group for depression. Additionally, it is unknown
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whether these trends will be limited to adolescence or the
gap will continue to widen through adulthood. To date, there
is little evidence of gender differences in depression recur-
rence (67, 68); however, future studies that follow adolescent
cohorts longitudinally into adulthood are necessary to fully
answer this important question.

The findings of this meta-regression should be interpreted
in light of several limitations. First, the majority of national
samples were cross-sectional in design and were only able
to assess prevalent depression status. Second, there was
significant heterogeneity in age ranges across studies. A
consequence of making the age group categories comparable
across studies (i.e., observed ages) involved truncating the
age ranges within each sample (i.e., true ages), potentially
introducing measurement error because observed age range
was sometimes different from the true age range. This mea-
surement error was likely nondifferential as it was not related
to the depression gap outcome, so any bias would attenuate
age and age-by-time interaction estimates. In this study, the
reported age effects were robust to an alternative set of age
groupings (i.e., 10–17, 18–25, 26–35, 36–45, 46–55, ≥56),
suggesting that the age trends were not artifactual. Finally,
among included studies of diagnostic depression, there were
missing data and evidence of potential publication bias,
which might have distorted the summary estimates of the
depression gap. However, evidence from multiple imputa-
tion models, and trim-and-fill sensitivity analyses, suggested
that this bias was minimal. Finally, this study complements
recent international research showing associations between
country-level gender equality and the depression gap (55,
69); however, it was not structured to directly test the puta-
tive social mechanisms that might explain the depression
gap itself. While mental health is the result of multiple
interacting exposures, identifying changes over time high-
lights the important role of the social environment, which
is more dependent on historical and social context than rela-
tively immutable biological determinants. Future research to
directly test the role of changing gender social positions over
time in mediating any changes in the depression gap would
be an important contribution to understanding determinants
of the gender depression gap.

In conclusion, with a sample of 813,189 respondents
spanning 8 decades of age and a time period of 35 years,
the present study finds evidence of a persistent gender gap
in depression that appears to be increasing in adolescents
over time. Future research is needed to understand the causes
of these changes in the gender gap in adolescents, in order
to inform depression prevention and treatment efforts, and
reverse potentially growing depression disparities among
young people.
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