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IMPORTANCE National longitudinal studies that examine the linkages between early family
experiences and sex-specific development of depression across the life course are lacking
despite the urgent need for interventions in family settings to prevent adult depression.

OBJECTIVE To examine whether positive adolescent family relationships are associated with
reduced depressive symptoms among women and men as they enter midlife.

DESIGN, SETTING, AND PARTICIPANTS This study analyzed data from the National Longitudinal
Study of Adolescent to Adult Health, which used a multistage, stratified school-based design
to select a prospective cohort of 20 745 adolescents in grades 7 to 12 from January 3, 1994, to
December 26, 1995 (wave 1). Respondents were followed up during 4 additional waves from
April 14 to September 9, 1996 (wave 2); April 2, 2001, to May 9, 2002 (wave 3); April 3, 2007,
to February 1, 2009 (wave 4); and March 3, 2016, to May 8, 2017 (sample 1, wave 5), when
the cohort was aged 32 to 42 years. The study sample of 8952 male adolescents and 9233
female adolescents that were analyzed was a US national representation of all population
subgroups by sex, race/ethnicity, socioeconomic status, and geography.

EXPOSURES Adolescent family cohesion and low parent-child conflict.

MAIN OUTCOMES AND MEASURES Levels of depressive symptoms (Center for Epidemiologic
Studies-Depression Scale [CES-D]) from ages 12 to 42 years were used to estimate propensity
score-weighted growth curve models to assess sex differences in trajectories of depression
by levels of positive adolescent family relationships.

RESULTS A total of 18 185 individuals (mean [SD] age at wave 1, 15.42 [0.12] years; 9233
[50.8%] female) participated in the study. Females and males who experienced positive
adolescent family relationships had significantly lower levels of depressive symptoms from
early adolescence to midlife than did those who experienced less positive adolescent family
relationships. For example, depressive symptoms were lower among those with high levels of
family cohesion compared with those with low cohesion between 12 (1.26 lower CES-D score;
95% Cl, 1.10-1.42) and 40 (0.78 lower CES-D score; 95% Cl, 0.50-1.06) years of age among
females and between 12 (0.72 lower CES-D score; 95% Cl, 0.57-0.86) and 37 (0.21 lower
CES-D score; 95% Cl, 0.00-0.41) years of age among males. The reduction in depressive
symptoms associated with positive adolescent family relationships was greater for females
than males during the adolescent and early adulthood years (ie, early 20s) (eg, low-high
cohesion difference in mean CES-D score, -1.26 [95% Cl, -1.42 to -1.10] for females and -0.72
[95% Cl, -0.86 to —0.57] for males at 12 years of age; low-high cohesion difference in mean
CES-D score, -0.61[95% Cl, -0.69 to -0.53] for females and -0.40 [95% Cl, -0.48 to -0.31]
for males at 20 years of age), after which females and males benefited equally from positive
adolescent relationships throughout young adulthood to midlife.

CONCLUSIONS AND RELEVANCE The findings suggest that positive adolescent family
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epression is a prevalent mental condition worldwide

and a significant contributor to the global burden of

disease.!2 Depression often initially occurs during
adolescence,? may continue or recur in adulthood,* and tends
to become a lifetime chronic mental disorder.> Poor mental
health and depressive symptoms may be associated with the
recent increase in midlife premature deaths due to suicide, al-
cohol, and drugs.®1°

Although treatment methods and intervention efforts con-
tinue to advance, a large proportion of depressive conditions
remain irreversible.! The push for prevention and early, af-
fordable, and feasible interventions has been stronger than
ever, especially for young people.'? The family context, in par-
ticular, hasreceived considerable attention from mental health
care professionals and researchers for early intervention
efforts.'>!* Prior research has identified risk (eg, neglect, physi-
cal and sexual abuse, financial insecurity, residential mobil-
ity, and sexual harassment) and protective (eg, family attach-
ment, parental support, parent-child communication, and
financial stability) factors for youth depression in the family
setting.!>2> Most research focuses on risk factors, but preven-
tion efforts may be more effective by focusing on protective
factors. For example, warm and cohesive family relation-
ships provide social support and resources that help buffer
youths from stresses of adolescent life.!>+17:20:24-26 [ addi-
tion, close parent-child relationships facilitate communica-
tion about personal problems and coping strategies.!*?

Most of this research, however, comes from small cross-
sectional studies'>2%-23 with clinical or community samples and
suggests only a short-term role of positive family factors in less-
ening depressive symptoms during childhood and adoles-
cence. Whether positive family relationships promote better
mental health beyond adolescence and through the early years
of adulthood is unknown. There is a dearth of national longitu-
dinal studies that track individuals over time to understand the
interconnections between early family life and the develop-
ment of life-course depression.?” We implemented a longitudi-
nal, developmental, and life-course approach using nationally
representative data and estimating propensity score-weighted
growth curve models to examine the long-term association of
adolescent family relationships with the trajectories of depres-
sive symptoms from early adolescence to midlife.

The literature on sex differences in depression is well
established,?®2° especially during adolescence, when rates of
depression in females first increase compared with those
among males.'®-21-22:30 Regearch also suggests that females ben-
efit more from social support in lowering their risks of depres-
sion and anxiety compared with males.'”?*> We therefore ex-
amined the differences among males and females in the
trajectories of depression from early adolescence to midlife and
the differential benefits of positive family relationships asso-
ciated with depressive symptoms over time.

Methods

This cohort study used data from the National Longitudinal
Study of Adolescent to Adult Health (Add Health), a nation-
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Key Points

Question How are adolescent family relationships associated with
trajectories of depressive symptoms from adolescence into midlife
for women and men?

Findings In this cohort study of 18 185 individuals (9233 females
and 8952 males), those who experienced positive adolescent
family relationships had significantly lower levels of depressive
symptoms from early adolescence to midlife (late 30s to early
40s) than did those who experienced less-positive family
relationships.

Meaning The findings suggest an association of early intervention
in family relationships during adolescence with better mental
health into adulthood and midlife.

ally representative cohort study of 20 745 adolescents in grades
71012 January 3,1994, to December 26,1995 (wave 1; ages 12-21
years), in the United States.?!-*> Respondents were followed up
during 4 additional waves from April 14 to September 9, 1996
(wave 2); April 2, 2001, to May 9, 2002 (wave 3); April 3, 2007,
to February 1, 2009 (wave 4); and March 3, 2016, to May 8, 2017
(sample 1, wave 5), when the cohort was aged 32 to 42 years.
Add Health used a multistage, stratified, school-based, clus-
ter sampling design to select a probability sample of more than
20 000 adolescents from school rosters. Written informed con-
sent was obtained from all participants. Survey procedures
were approved by the institutional review board at the
University of North Carolina. All data were deidentified.

Add Health was designed to study the association of so-
cial contexts of adolescent life with the health and behavior
of adolescents and their outcomes in adulthood (more design
details are given elsewhere®-32), The innovative design pro-
vided us with ideal data to achieve our study goals. The ana-
lytical sample included 18 185 respondents (8952 males and
9233 females) who had sampling weights and data on family
relationships and 1to 5 measures of depressive symptoms over
time. The composition of the analytical sample was similar to
that of those excluded because of missing data (eTable 2 in the
Supplement).

Measures

Depressive symptoms were measured using a modified ver-
sion of the Center for Epidemiologic Studies-Depression Scale
(CES-D).3234 The scale included the frequency of experienc-
ing 3 depressive symptoms: (1) could not shake off the blues,
even with help from family and friends; (2) felt depressed dur-
ing the past 7 days; and (3) felt sad (responses include O, never
or rarely; 1, sometimes; 2, a lot of the time; and 3, most or all
of the time) during the past 7 days. This composite measure
is reliable and valid for assessing depressive symptoms and is
invariant across age, race/ethnicity, and immigrant status.>#->>
We summed the responses on the 3 CES-D items (range, 0-9,
with O indicating never having any depressive symptoms and
9 indicating having symptoms most or all of the time) at each
wave, with a higher score representing greater depressive
symptoms. We explored a different version of the depressive
symptoms measure by standardizing the sum of all CES-D items
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available during each wave, which yielded similar statistical
results (eFigures 1-4 in the Supplement). We used the 3-item
CES-D for the measure of depressive symptoms because it is
invariant across the diverse racial/ethnic Add Health sample
and is more easily interpretable than the standardization
approach.

We measured family relationships in 2 domains: (1) fam-
ily cohesion and (2) absence of parent-child conflict (de-
scribed below). For each domain, we created a binary indica-
tor of positive family relationships (coded as 1) based on face
validity by categorizing positive at approximately the top quar-
tile of the sample distribution on each measure.

Family cohesion was measured by mean responses (1, not
atall; 2, very little; 3, somewhat; 4, quite a bit; and 5, very much)
of adolescent reports on feelings about how much people in
their family understood them, they and their family had fun
together, and their family paid attention to them (mean [SD]
index, 3.7[0.84]; a = .79).36 The binary version was coded 1 for
scores higher than 4 on this composite measure.

No parent-child conflict was measured by the mean re-
sponse (range, O-1, with O indicating highest level of conflict
and 1indicating no conflict at all between the parent and child)
of adolescent reports on whether they had a serious argu-
ment about their behavior with their mother and/or their fa-
ther in the past 4 weeks (separate question for each parent;
mean [SD], 0.31[0.42]). Those who scored a mean of O were
coded as 1, indicating low conflict between the parent(s) and
child.

Statistical Analysis

We estimated sex-specific growth curve models of depres-
sive symptoms (eTables 4-7 in the Supplement). Centered age
(in years by subtracting 12) was modeled in linear, quadratic,
and cubic forms so that the start (time = 0) of the growth curve
represented 12 years of age. Model 1 estimated an uncondi-
tional growth curve that included only linear, quadratic, and
cubic age variables. Model 2 added exposure variables (fam-
ily cohesion, low parent-child conflict) and their interaction
with age variables to examine whether the initial level and slope
of depressive symptoms varied by the 2 levels of family rela-
tionships. Model 3 added a number of key risk and protective
factors associated with trajectories of depression, including (1)
sociodemographic factors (race, ethnicity, and parental edu-
cational level), (2) family context (family structure and physi-
cal and sexual abuse before 12 years of age), (3) sleep prob-
lems as a measure of adolescent health, and (4) life course
nonfamily social support (school engagement, friendships, re-
ligious involvement, and romantic relationships). Model 3 es-
timated whether differences in CES-D trajectories by expo-
sure variables remained significant when risk and protective
factors were held constant.3” Race/ethnicity was self-
reported during the survey. Chow tests were conducted to ex-
amine whether a fully interactive model with sex (ie, all vari-
ables interacted with sex) resulted in a significantly improved
fit to the data than a model without the full set of interac-
tions, requiring stratified models by sex.83° The Chow test also
enabled us to test whether the exposure variables differed sig-
nificantly by sex>8° (eMethods in the Supplement).
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Growth curve models incorporated propensity score
weighting,*°-42 which generated a pseudopopulation in which
exposure to positive family relationships was randomized. Ado-
lescents who experience positive family relationships may be
different from adolescents who do not on various dimen-
sions that affect their likelihood to have good relationships
within their families and experience less depression; thus, pro-
pensity score weighting was used to adjust for this potential
selection bias and included observed confounders (eg, self-
esteem, moodiness, family structure, physical abuse before
12 years of age, parental educational level, and parents’ feel-
ings of happiness)*°-4* (eMethods in the Supplement).

All statistical analyses applied survey weights to account
for the unequal probabilities of sample selection to produce
population estimates.?"** Descriptive analyses and inverse
probability treatment models also adjusted variance esti-
mates for school clustering and stratification by region.** Our
mixed and multilevel growth curve modeling approach cor-
rected SEs for correlation within respondents on CES-D.%>-47
We analyzed interactions of each exposure with all age vari-
ables but only retained those that were significant at a = .05.
All analyses were performed in Stata, version 14.2 (Stata-
Corp). A 2-tailed P < .05 was considered to be statistically
significant.

. |
Results

A total of 18 185 individuals (mean [SD] age at wave 1, 15.42
[0.12] years; 9233 [50.8%] female) participated in the study.
Table 1 presents the weighted sample statistics for all analytic
variables (eTable 1 in the Supplement shows unweighted dis-
tributions). Although 8772 adolescents (49.4%) experienced
high levels of family cohesion and 11164 (62.1%) experienced
no parent-child conflict, males (4448 [50.5%] for family co-
hesion and 5770 [65.5%] for no conflict) had slightly more posi-
tive relationships than females (4324 [48.0%] for family co-
hesion and 5394 [58.6%] for no conflict).

Estimated levels of depressive symptoms among females
and males in unconditional growth curve models are shown
in Table 2. Females experienced high levels of depressive symp-
toms during the adolescent years (ages 13-18 years), after which
levels of depression declined until the early 30s, when they
began to increase again to levels equal to those in adoles-
cence. The pattern for males, however, was flatter, with stable
levels from adolescence into the 30s, increasing to the high-
est levels in the late 30s.

Results from the conditional growth curve models (Table 2
and Table 3) suggest that positive family relationships were as-
sociated with lower depressive symptoms across the life course
for both females and males. For example, depressive symp-
toms at 12 years of age were significantly lower among fe-
males in highly cohesive families (difference in mean CES-D
scores, —-1.26; 95% CI, —1.42 to -1.10) (Table 2) and among fe-
males without parent-child conflict (difference in mean CES-D
scores, —0.80; 95% CI, -0.92 to -0.69) (Table 3) compared with
females with less positive family relationships. Depressive
symptoms were significantly lower at 12 years of age among
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Table 1. Sample Demographics and Study Characteristics®

Characteristic Full Sample (N = 18 185) Male Sample (n = 8952) Female Sample (n = 9233)
Family cohesion®
Lower family cohesion 9413 (50.6) 4504 (49.3) 4909 (51.9)
Higher family cohesion 8772 (49.4) 4448 (50.7) 4324 (48.0)
Parent-child conflict”
Conflict 7021 (37.9) 3182 (34.5) 3839 (41.4)
No conflict 11164 (62.1) 5770 (65.5) 5394 (58.6)
Age at wave 1, mean (SD), y© 15.42 (0.12) NA NA
Sex©
Male 8952 (49.2) NA NA
Female 9233 (50.8) NA NA
Immigrant generation®
First generation 1496 (5.5) NA NA
Second generation 2732 (10.8) NA NA
Third generation or later 13957 (83.8) NA NA
Race/ethnicity“¢
Non-Hispanic, white 9724 (67.7) 4797 (68.0) 4927 (67.4)
Non-Hispanic, black 3938 (16.0) 1857 (15.7) 2081 (16.4)
Non-Hispanic, Asian 1305 (3.7) 692 (3.8) 613 (3.7)
Non-Hispanic, other race 84 (0.4) 41 (0.3) 43 (0.4)
Hispanic 3134 (12.2) 1565 (12.2) 1569 (12.2)
Parental educational level“¢
Less than high school 2456 (13.0) 1140 (12.6) 1316 (13.5)
High school or GED 5304 (31.6) 2628 (31.6) 2676 (31.5)
Some college 3791 (21.3) 1828 (20.7) 1963 (21.9)
College or higher 6355 (32.7) 3205 (33.6) 3150(31.8)
Missing 279 (1.5) 151 (1.6) 128 (1.3)
Family structure<
2 Biological or 2 adopted parents 9885 (55.4) 4929 (56.0) 4956 (54.9)
1 Biological or 1 nonbiological parent 2929 (16.5) 1479 (16.7) 1450 (16.2)
Single parent 4553 (24.0) 2161 (23.2) 2392 (24.8)
2 Stepparents/other 818 (4.1) 383(4.1) 435 (4.1)
Physical abuse before 12 y of age<¢
No 13919 (77.3) 6558 (74.5) 7361 (80.1)
Yes 2054 (10.7) 1110(11.5) 944 (9.8)
Missing 2212(12.1) 1284 (14.0) 928(10.1)
Parental self-perceived happiness®
No 654 (3.4) NA NA
Yes 14 846 (84.0) NA NA
Missing 2685 (12.6) NA NA
Moody index measure, mean (SD)¢ 1.72 (0.02) NA NA
Self-esteem index measure, mean (SD)© 24.69 (0.06) NA NA
Sexual abuse before 12 y of age®
No NA 7555 (84.7) 7860 (85.0)
Yes NA 167 (1.8) 471 (5.3)
Missing NA 1230 (13.5) 902 (9.7)
Sleep problem¢
No NA 7019 (77.7) 6906 (74.6)
Yes NA 1933 (22.3) 2327 (25.4)
Long-term nonfamilial social support index NA 3.23(0.07) 3.88 (0.07)
measure, mean (SD)¢
Abbreviations: GED, general educational development; NA, not applicable; Supplement) and as X variable in their growth curve model (eTables 4-7 in the
PSW, propensity score weighting. Supplement).
2 Data are presented as number (percentage) unless otherwise indicated. ¢ Covariates that were used in PSW models.

Percentages and means were calculated by applying survey weights and

e - -y - d Covariates that were used in growth curve models.
adjusting for school clustering and stratification by region.

b Each measure was used as Y variable in their PSW model (eTable 3 in the
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Table 2. Age-Specific CES-D Scores From Growth Curve Models for Overall Sample and by Levels of Family Cohesion in Add Health (1995-2017)

No. of Unconditional Curve Low Family Cohesion High Family Cohesion Low-High Cohesion
Participants/Age,y  (95% CI)? (95% CI)® (95% CI)® Difference (95% CI)© P Value?
Females
276/12 1.57 (1.47 to 1.68) 2.39(2.23t02.54) 1.12 (1.02to 1.23) 1.26 (1.10to 1.42) <.001
1429/13 1.62 (1.53t0 1.70) 2.35(2.23t02.48) 1.20(1.11t01.28) 1.16 (1.02 to 1.30) <.001
2220/14 1.64 (1.58t0 1.71) 2.32(2.21t02.42) 1.25(1.19t0 1.32) 1.06 (0.94 to 1.18) <.001
2792/15 1.66 (1.60to 1.71) 2.27 (2.18 10 2.36) 1.30(1.24t0 1.36) 0.97 (0.87 t0 1.07) <.001
3227/16 1.66 (1.61t0 1.71) 2.22(2.14t02.29) 1.33(1.28 t0 1.39) 0.89 (0.79 t0 0.98) <.001
3227/17 1.65 (1.60 to 1.70) 2.16 (2.09 to 2.23) 1.36 (1.30to 1.41) 0.81(0.72 t0 0.89) <.001
2288/18 1.63 (1.58 to 1.68) 2.10(2.04 t0 2.17) 1.37 (1.31t0 1.43) 0.74 (0.65 t0 0.82) .002
1234/19 1.61 (1.56 to 1.66) 2.04(1.97to 2.11) 1.37(1.31t01.43) 0.67 (0.59t0 0.75) .01
1093/20 1.58 (1.53t0 1.63) 1.98 (1.91 t0 2.05) 1.37(1.31t0 1.43) 0.61 (0.53 t0 0.69) .04
1236/21 1.54 (1.49t0 1.59) 1.92 (1.85to0 1.99) 1.36 (1.30to 1.43) 0.56 (0.47 to 0.64) 11
1357/22 1.50 (1.45 t0 1.55) 1.86 (1.79 t0 1.93) 1.35(1.28t0 1.41) 0.51 (0.43 t0 0.60) 22
1397/23 1.46 (1.41t0 1.51) 1.80(1.73t0 1.87) 1.33(1.26 to 1.40) 0.47 (0.38 t0 0.56) .33
1120/24 1.41(1.37 to 1.46) 1.75(1.68 to 1.82) 1.31(1.24t0 1.38) 0.44 (0.35 t0 0.53) 43
663/25 1.37 (1.32t0 1.42) 1.70(1.63t0 1.77) 1.29(1.22 t0 1.36) 0.41 (0.32t00.51) .50
976/26 1.33(1.28 t0 1.38) 1.65(1.59t0 1.72) 1.26 (1.19t0 1.33) 0.39 (0.30 t0 0.49) .53
1151/27 1.30(1.25to 1.35) 1.62 (1.55to 1.69) 1.24(1.17 to 1.31) 0.38(0.28t0 0.47) .52
1419/28 1.27 (1.22 t0 1.32) 1.59 (1.52 to 1.66) 1.22 (1.14to0 1.30) 0.37(0.28t0 0.47) .48
1430/29 1.25(1.19t0 1.30) 1.57 (1.50to 1.65) 1.20(1.12to 1.28) 0.37 (0.27 t0 0.47) 42
1359/30 1.23(1.17to 1.29) 1.57 (1.49to 1.64) 1.19(1.11to0 1.27) 0.38(0.28t0 0.48) .34
788/31 1.23(1.17 to 1.29) 1.57 (1.49 to 1.65) 1.18(1.10to0 1.27) 0.39 (0.28 t0 0.49) .26
102/32 1.24(1.17 to 1.30) 1.59 (1.50t0 1.67) 1.18 (1.09to 1.27) 0.41 (0.29 t0 0.52) .19
71/33 1.25(1.19t0 1.32) 1.62 (1.52t0 1.71) 1.19(1.10t0 1.28) 0.43 (0.31 t0 0.55) .15
249/34 1.29(1.22 to 1.36) 1.66 (1.56 to 1.77) 1.20(1.11t0 1.29) 0.46 (0.33 t0 0.60) 11
301/35 1.34(1.26 to 1.42) 1.73(1.61to 1.84) 1.23(1.13t0 1.33) 0.50 (0.35 t0 0.65) .09
369/36 1.41(1.31to 1.50) 1.81(1.67 to 1.94) 1.26 (1.15t0 1.38) 0.54 (0.37 t00.71) .08
405/37 1.49 (1.38 to 1.60) 1.90 (1.75 to 2.06) 1.31(1.18to 1.44) 0.59 (0.40 t0 0.79) .07
360/38 1.60(1.46t0 1.73) 2.02 (1.84t02.21) 1.37(1.22t0 1.53) 0.65 (0.43 t0 0.87) .06
289/39 1.72 (1.56 t0 1.89) 2.16 (1.95t02.38) 1.45(1.26 to 1.64) 0.71 (0.46 to 0.96) .06
41/40 1.87 (1.67 to 2.08) 2.33(2.07 t0 2.58) 1.54(1.31t0 1.77) 0.78 (0.50 to 1.06) .05
Males
211/12 0.93 (0.84 t0 1.03) 1.43(1.29t0 1.57) 0.71 (0.62 t0 0.81) 0.72 (0.57 t0 0.86) <.001
1146/13 0.99 (0.92 to 1.06) 1.44 (1.33to 1.55) 0.77 (0.70 to 0.84) 0.67 (0.54 t0 0.79) <.001
1947/14 1.03 (0.98 to 1.08) 1.45(1.36 to 1.53) 0.82(0.76 t0 0.88) 0.62 (0.52 t00.73) <.001
2547/15 1.06 (1.02 to 1.11) 1.44 (1.37 to 1.52) 0.86 (0.81 t0 0.92) 0.58 (0.49 t0 0.67) <.001
3153/16 1.09 (1.05 to 1.13) 1.44(1.37to 1.51) 0.90 (0.85 t0 0.95) 0.54 (0.46 t0 0.62) <.001
3241/17 1.11 (1.06 to 1.15) 1.43 (1.37 to 1.50) 0.93 (0.88 t0 0.98) 0.50 (0.42 t0 0.57) <.001
2384/18 1.12 (1.07 to 1.16) 1.42 (1.35t0 1.49) 0.96 (0.90to 1.01) 0.46 (0.38 t0 0.54) .002
1210/19 1.12(1.07 to 1.17) 1.41(1.34t01.47) 0.98 (0.92 t0 1.03) 0.43(0.35t00.51) .01
892/20 1.12 (1.07 to 1.17) 1.39(1.32 to 1.46) 0.99 (0.93 to 1.05) 0.40 (0.31 t0 0.48) .04
1020/21 1.12(1.07 t0 1.17) 1.37(1.30to0 1.44) 1.00(0.94t0 1.07) 0.37 (0.28 t0 0.45) 11
1296/22 1.11(1.06 to 1.16) 1.35(1.28 t0 1.43) 1.01 (0.95 to 1.08) 0.34 (0.25 t0 0.43) .22
1328/23 1.11(1.06 to 1.16) 1.33(1.26 to 1.41) 1.02 (0.95 to 1.09) 0.31(0.22 t0 0.41) .33
1097/24 1.10(1.05 to 1.15) 1.32(1.24t0 1.39) 1.03 (0.96 to 1.09) 0.29(0.19 t0 0.39) 43
624/25 1.09 (1.03to 1.14) 1.30(1.23t0 1.37) 1.03 (0.96 to 1.10) 0.27 (0.17 t0 0.37) .50
763/26 1.08(1.02t0 1.13) 1.29(1.21t01.36) 1.03(0.96t01.11) 0.25(0.15t0 0.35) .53
923/27 1.07 (1.01to 1.12) 1.27 (1.20 to 1.35) 1.04 (0.96to0 1.11) 0.24 (0.14t0 0.34) .52
1222/28 1.06 (1.01to 1.11) 1.26 (1.19to 1.34) 1.04 (0.96t0 1.12) 0.22 (0.12t00.32) 48
1311/29 1.06 (1.00 to 1.11) 1.26 (1.18 to 1.33) 1.05 (0.97 to 1.12) 0.21(0.11t00.31) 42
1282/30 1.06 (1.00to 1.11) 1.26 (1.18 t0 1.33) 1.05(0.97 to 1.13) 0.20(0.10t0 0.31) .34
819/31 1.06 (1.00 to 1.12) 1.26 (1.18 to 1.34) 1.06 (0.98 to 1.15) 0.20 (0.09 to 0.30) .26
(continued)
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Table 2. Age-Specific CES-D Scores From Growth Curve Models for Overall Sample and by Levels of Family Cohesion in Add Health (1995-2017)

(continued)

No. of
Participants/Age, y

Unconditional Curve
(95% CI)?

Low Family Cohesion
(95% C1)®

High Family Cohesion

Low-High Cohesion

173/32
46/33
163/34
198/35
256/36
321/37
291/38°¢
205/39°¢
50/40°¢

1.07 (1.01to 1.13)
1.09 (1.02 to 1.15)
1.11 (1.04 to 1.18)
1.14 (1.06 to 1.22)
1.18 (1.09 to 1.27)
1.23(1.13t0 1.34)
1.30 (1.16 to 1.43)
1.37 (1.21t0 1.53)
1.45 (1.26 to 1.65)

1.27 (1.19 to 1.35)
1.28 (1.20 t0 1.37)
1.31 (1.21 to 1.40)
1.33(1.23 t0 1.43)
1.37 (1.26 t0 1.48)
1.42 (1.29 to 1.55)
1.47 (1.32t01.62)
1.54 (1.36 t0 1.72)
1.61 (1.40 to 1.83)

(95% CI)° Difference (95% CI)© P Value?
1.08(0.99t01.17) 0.19(0.08t0 0.31) .19
1.09(0.99t01.19) 0.19(0.07 to 0.32) .15
1.11(1.01t01.22) 0.19(0.05t00.33) 11
1.14(1.02 to 1.26) 0.20 (0.04 to 0.35) .09
1.17 (1.03 to 1.31) 0.20(0.02 t0 0.38) .08
1.21(1.04 to 1.38) 0.21 (0.00t0 0.41) .07
1.25 (1.06 to 1.45) 0.22 (-0.02 to 0.45) .06
1.31(1.07 to 1.54) 0.23 (-0.04 t0 0.50) .06
1.37(1.09 to 1.65) 0.24 (-0.06 t0 0.55) .05

6/

Abbreviations: Add Health, National Longitudinal Study of Adolescent to Adult

Health; CES-D, Center for Epidemiologic Studies-Depression Scale.

@ Estimated CES-D scores were calculated from the unconditional growth curve
model (ie, model 1in eTable 4 in the Supplement for females and eTable 5in
the Supplement for males).

b Estimated CES-D scores were calculated by low and high family cohesion
(from growth curve model 3 in eTable 4 in the Supplement for females and

eTable 5 in the Supplement for males).

€ The Wald test showed that the difference in CES-D scores by levels of family
cohesion was not significant at a = .05.

9The Wald test P value for the comparison of female CES-D score difference by
low-high family cohesion to male CES-D score difference by low-high cohesion
(results derived from equation 3 in the eMethods in the Supplement).

males in highly cohesive families (difference in mean CES-D
scores, —0.72; 95% CI, —0.86 to 0.57) (Table 2) and males with-
out parent-child conflict (difference in mean CES-D scores,
-0.50; 95% CI, -0.61 to -0.39) (Table 3) compared with males
with less positive relationships.

The association between positive family relationships and
the trajectory of depressive symptoms was best seen by the
growth curves across ages 12 to 40 years by family cohesion
(Figure 1) and parent-child conflict (Figure 2) for females and
males. The small cell sizes at ages 41 to 42 years preclude show-
ing these estimates in the tables and figures. Females who ex-
perienced high levels of family cohesion had significantly fewer
depressive symptoms across all observed ages from 12 to 40
years compared with females with low family cohesion
(Figure 1). The difference in CES-D scores by levels of family
cohesion was greatest in adolescence, beginning at 12 years of
age (difference in mean CES-D score, 1.26; 95% CI, 1.10-1.42)
(Table 2), decreased during the late 20s (eg, at 30 years of age;
difference in mean CES-D score, 0.38; 95% CI, 0.28-0.48), and
increased again during the 30s until 40 years of age (differ-
ence in mean CES-D score, 0.78; 95% CI, 0.50-1.06), when the
difference reached a level similar to the one at the age of 18
years (difference in mean CES-D score, 0.74; 95% CI, 0.65-
0.82).

Among males, high levels of family cohesion were also as-
sociated with lower levels of depressive symptoms between
12 and 37 years of age compared with low levels of cohesion
(Figure 1). The difference in CES-D scores among males by lev-
els of family cohesion was greatest in adolescence, beginning
at 12 years of age (difference in mean CES-D score, 0.72; 95%
CI, 0.57-0.86) (Table 2), gradually decreased in early adult-
hood, and remained stable in the late 20s and 30s.

Females with little parent-child conflict in adolescence had
significantly lower levels of depressive symptoms from 12 to
34 years of age, whereas the significant association of low par-
ent-child conflict with lower levels of depression lasted lon-
ger for males, from 12 to 39 years of age (Figure 2). In con-

JAMA Pediatrics December 2019 Volume 173, Number 12

trast, adolescents who had low-quality family relationships
(low cohesion and high parent-child conflict) were more likely
to experience early onset of depressive symptoms, with the
highest CES-D scores during the ages of 12 to 15 years, espe-
cially among females. Adolescents with poor family relation-
ships continued to experience high levels of depressive symp-
toms during late adolescence (ages 15-18 years) and the
transition to adulthood (ages 19-22 years) and had high risk of
depression in their late 30s as they approached midlife.

Females’ mental health tended to benefit more from posi-
tive family relationships than males’ mental health (Table 2 and
Table 3 and eTables 4-7 in the Supplement). For example, at
12 years of age (ie, the intercept), the absolute values of the co-
efficients were significantly higher among females than males
(2.13 [95% CI, 1.95-2.31] for females in the family-cohesion
model 3 of eTable 4 in the Supplement and 1.21 [95% CI, 1.05-
1.38] for males in model 3 of eTable 5 in the Supplement; Wald
test for female-male intercept difference, P < .001; 2.03[95%
CI, 1.87-2.20] for females in the conflict model 3 of eTable 6
in the Supplement and 1.16 [95% CI, 1.01-1.32] for males in
model 3 of eTable 7 in the Supplement; Wald test, P < .001),
suggesting that exposure to positive family relationships had
astronger association with lowering the initial level of depres-
sive symptoms among females than among males.

|
Discussion

Few studies have used a longitudinal approach to examine the
association between early adolescent family relationships and
long-term development of depression into midlife. Our study
was, to our knowledge, the first to examine how family rela-
tionships during the sensitive period of adolescence are asso-
ciated with mental health trajectories through adulthood,
providing a new contribution to the research on early family
experiences and lifetime depression. We highlight several
key findings from our longitudinal, developmental, and

jamapediatrics.com

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2019.3336?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.3336
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2019.3336?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.3336
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2019.3336?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.3336
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2019.3336?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.3336
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2019.3336?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.3336
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2019.3336

Positive Family Relationships and Mental Health From Adolescence to Midlife

Original Investigation Research

Table 3. Age-Specific CES-D Growth Curve Scores by Levels of Parent-Child Conflict in Add Health (1995-2017)

No. of Participants/Age, y

Conflict (95% CI)?

No Conflict (95% CI)?

Conflict vs No Conflict Difference

(95% CI)°

P Value©

Females
276/12
1429/13
2220/14
2792/15
3227/16
3227/17
2288/18
1234/19
1093/20
1236/21
1357/22
1397/23
1120/24
663/25
976/26
1151/27
1419/28
1430/29
1359/30
788/31
102/32
71/33
249/34
301/35°
369/36°
405/37°
360/38°
289/39°
41/40°

2.13(2.00t0 2.26)
2.15 (2.04 t0 2.25)
2.15 (2.06 t0 2.24)
2.14(2.06 t02.22)
2.12 (2.05t02.19)
2.09 (2.02 t0 2.16)
2.05 (1.98t02.12)
2.01(1.94 t02.08)
1.96 (1.89 t0 2.03)
1.91 (1.84 t0 1.97)
1.85(1.78 t0 1.92)
1.79 (1.73 to 1.86)
1.73 (1.67 to 1.80)
1.68 (1.61 to 1.75)
1.62 (1.55 to 1.70)
1.57 (1.50 to 1.65)
1.53 (1.45 to 1.61)
1.49 (1.41 to 1.57)
1.46 (1.37 to 1.55)
1.44 (1.35t0 1.53)
1.43 (1.33t01.52)
1.43 (1.33t01.53)
1.44 (1.34 t0 1.55)
1.47 (1.36 to 1.58)
1.52 (1.40 to 1.64)
1.58 (1.44 t0 1.72)
1.66 (1.50 to 1.82)
1.76 (1.57 to 1.95)
1.88 (1.66 t0 2.11)

1.33 (1.22 to 1.44)
1.38 (1.29 to 1.46)
1.41 (1.34 t0 1.48)
1.43 (1.37 to 1.49)
1.44 (1.38 to 1.50)
1.44 (1.39 to 1.50)
1.44 (1.38 to 1.49)
1.42 (1.37 t0 1.48)
1.40 (1.35 to 1.46)
1.38(1.32t0 1.43)
1.35(1.30 to 1.41)
1.33(1.27 t0 1.38)
1.30 (1.24 to 1.35)
1.27 (1.22 t0 1.33)
1.25 (1.19 to 1.31)
1.23 (1.17 to 1.29)
1.21 (1.15 t0 1.28)
1.21(1.14t0 1.27)
1.21(1.14t0 1.28)
1.22 (1.14 t0 1.29)
1.24 (1.16 to 1.31)
1.27 (1.19 to 1.35)
1.31 (1.22 to 1.40)
1.37 (1.28 t0 1.47)
1.45 (1.34 to 1.56)
1.54 (1.41 to 1.67)
1.65 (1.50 to 1.80)
1.78 (1.60 to 1.96)
1.94 (1.72 to 2.15)

0.80 (0.69 t0 0.92)
0.77 (0.66 t0 0.88)
0.74 (0.64 t0 0.84)
0.71(0.61 t0 0.81)
0.68 (0.59t0 0.77)
0.65 (0.56 t0 0.73)
0.62 (0.54 t0 0.70)
0.59 (0.51 t0 0.67)
0.56 (0.48 t0 0.63)
0.53 (0.45 t0 0.60)
0.50 (0.42 t0 0.57)
0.47 (0.39 t0 0.54)
0.44(0.36 t0 0.51)
0.40 (0.33 t0 0.48)
0.37 (0.29 to 0.46)
0.34(0.26 t0 0.43)
0.31(0.22 to 0.40)
0.28 (0.19 t0 0.38)
0.25 (0.15 t0 0.35)
0.22(0.11t00.33)
0.19 (0.08 t0 0.31)
0.16 (0.04 t0 0.28)
0.13 (0.00 to 0.26)
0.10 (-0.04 t0 0.24)
0.07 (-0.07 t0 0.21)
0.04 (-0.11t00.19)
0.01(-0.15t00.17)

-0.02 (-0.19 0 0.14)
-0.05 (-0.23 t00.12)

<.001
<.001
<.001
<.001
.001
.001
.002
.003

.02
.04
.10
21
.39
.61
.85
.92
72
.56
43
.33
.26
21
o117/
.14
12
.10
.08
.07

Males
211/12
1146/13
1947/14
2547/15
3153/16
3241/17
2384/18
1210/19
892/20
1020/21
1296/22
1328/23
1097/24
624/25
763/26
923/27
1222/28
1311/29
1282/30
819/31

1.27 (1.14 to 1.40)
1.32(1.21t0 1.43)
1.35 (1.26 to 1.44)
1.38 (1.30 to 1.46)
1.40 (1.32 to 1.47)
1.41 (1.34 t0 1.48)
1.41 (1.34 t0 1.48)
1.41 (1.34 t0 1.48)
1.41 (1.34 t0 1.48)
1.40 (1.33 t0 1.47)
1.39 (1.32 to 1.46)
1.37 (1.30 to 1.44)
1.36 (1.29 to 1.43)
1.34 (1.27 to 1.41)
1.33 (1.25 to 1.40)
1.31(1.23t01.39)
1.30(1.21t0 1.38)
1.29 (1.20t0 1.38)
1.28 (1.19t0 1.37)
1.28 (1.18 t0 1.38)

0.77 (0.68 to 0.86)
0.83 (0.76 to 0.90)
0.87 (0.82 t0 0.93)
0.91 (0.87 to 0.96)
0.94 (0.90 to 0.99)
0.97 (0.92 to 1.01)
0.98 (0.93 to 1.03)
0.99 (0.94 to 1.04)
1.00 (0.95 to 1.05)
1.00 (0.95 to 1.06)
1.00 (0.95 to 1.06)
1.00 (0.95 to 1.05)
1.00 (0.94 to 1.05)
0.99 (0.94 to 1.05)
0.99 (0.93 to 1.04)
0.98 (0.92 to 1.04)
0.98 (0.92 to 1.04)
0.98 (0.92 to 1.05)
0.99 (0.92 to 1.06)
1.00(0.93 to0 1.07)

0.50 (0.39 t0 0.61)
0.49 (0.39 t0 0.59)
0.48 (0.38 t0 0.57)
0.47 (0.38 t0 0.56)
0.46 (0.37 t0 0.54)
0.44 (0.36 t0 0.52)
0.43 (0.36 0 0.51)
0.42 (0.35 t0 0.49)
0.41 (0.34 t0 0.48)
0.40 (0.33 t0 0.47)
0.39 (0.31 to 0.46)
0.37 (0.30 t0 0.45)
0.36 (0.29 to 0.44)
0.35 (0.27 t0 0.43)
0.34(0.25 t0 0.42)
0.33(0.24 t0 0.42)
0.32(0.22 t0 0.41)
0.30(0.20 t0 0.41)
0.29 (0.18 to 0.40)
0.28 (0.16 to 0.40)

<.001
<.001
<.001
<.001
.001
.001
.002
.003

.02
.04
o110
2l
.39
.61
.85
.92
72
.56
43
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Table 3. Age-Specific CES-D Growth Curve Scores by Levels of Parent-Child Conflict in Add Health (1995-2017) (continued)

Conflict vs No Conflict Difference

No. of Participants/Age, y Conflict (95% CI)? No Conflict (95% CI)? (95% CI)® P Value®©
173/32 1.28 (1.18 t0 1.38) 1.01 (0.94 to 1.09) 0.27 (0.15 t0 0.39) .33
46/33 1.29 (1.18 to 1.40) 1.03(0.95t0 1.11) 0.26 (0.13 t0 0.39) .26
163/34 1.30(1.19t0 1.42) 1.06 (0.98 to 1.14) 0.25(0.11t00.38) 21
198/35 1.33(1.20 to 1.45) 1.09 (1.00 to 1.19) 0.23 (0.09 t0 0.38) 17
256/36 1.36 (1.22 to 1.50) 1.14 (1.03 to 1.24) 0.22 (0.07 t0 0.38) .14
321/37 1.40(1.25to 1.55) 1.19(1.07 to 1.31) 0.21 (0.05 t0 0.37) 12
291/38 1.45(1.27 to 1.62) 1.25(1.11t0 1.39) 0.20 (0.03 t0 0.37) .10
205/39 1.51(1.31t0 1.71) 1.32 (1.15to 1.49) 0.19(0.01 t0 0.37) .08
50/40° 1.58 (1.35t0 1.82) 1.41(1.21to0 1.61) 0.18 (-0.01 to 0.36) .07

8/Mm

Abbreviations: Add Health, National Longitudinal Study of Adolescent to Adult

Health; CES-D, Center for Epidemiologic Studies-Depression Scale.

@ Estimated CES-D scores were calculated by levels of conflict (from growth
curve model 3 in eTable 6 in the Supplement for females and eTable 7 in the
Supplement for males).

®The Wald test showed that the difference in CES-D scores by levels of family
conflict was not significant at a = .05.

€ The Wald test P value for the comparison of female CES-D score difference by
levels of conflict to male CES-D score difference by levels of conflict (results
derived from equation 3 in eMethods in the Supplement).

Figure 1. Center for Epidemiologic Studies-Depression Scale (CES-D) Growth Curve by Levels of Family

Cohesion Across Ages 12 to 40 Years

[A] Females (1=9233)

2.6+ Low family cohesion
@ High family cohesion

2.4+

2.2
2.0
1.8+

CES-D Score

1.0+
0.8+
0.6
0.4+
0.2

1.6
1.4+
1.2+

b
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Age,y

Males (n=8952)

2.6
2.4+
2.2+
2.0+
1.8+
1.6+
1.4+
1.2+
1.0+
0.8
0.6
0.4+
0.2

CES-D Score

31 32 33 34 35 36 37 38 39 40

The CES-D scores were calculated
from propensity score weighting
conditional growth curve models.

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Age,y

31 32 33 34 35 36 37 38739740°  aThe CES-D scores by 2 levels of
family cohesion were not

significantly different at a = .05.

life-course study based on results from growth curve models
that account for potential selection effects of family relation-
ships. First, levels of depressive symptoms changed during a
30-year life course from early adolescence to midlife among
both females and males. Second, females experienced signifi-
cantly higher levels of depressive symptoms than males be-

JAMA Pediatrics December 2019 Volume 173, Number 12

tween early adolescence and the fourth decade of life through
the beginning of their 40s. Third, females’ highest levels of de-
pression occurred during the middle to late adolescent years,
whereas males experienced a shorter period of high depres-
sive symptoms during late adolescence but increasing depres-
sion levels during the 30s to the start of midlife. Fourth, fam-
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Figure 2. Center for Epidemiologic Studies-Depression Scale (CES-D) Growth Curve by Levels

of Parent-Child Conflict Across Ages 12 to 40 Years

E Females (n=9233)

2.6+
2.4+
2.2
2.0
1.8+
1.6+
1.4+
1.24
1.0
0.8
0.6
0.4+
0.2

CES-D Score

Conflict
® No conflict

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 352 362 372 38?2 392 40

Age,y

Males (n=8952)

2.6
2.4+
2.2
2.0
1.8+
1.6
1.4+
1.2+
1.0+
0.8
0.6
0.4+
0.2

CES-D Score

The CES-D scores were calculated
from propensity score weighting
conditional growth curve models.

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40°

Age,y

2 The CES-D scores by 2 levels of
family conflict were not significantly
differentat a = .05.

ily cohesion and the absence of parent-child conflict were
associated with lower risk of depression, not only in the short
term during adolescence but also throughout young adult-
hood and into midlife. Fifth, affective emotions and positive
feelings that derive from being a part of a cohesive family were
more important for females than for males and were more
strongly associated with improved mental health through the
transition to adulthood in females. Similarly, parental sup-
port and approval reflected by low parent-child conflict was
more strongly associated with improved mental health among
females than among males during adolescence and into the
early 20s. Once females and males were in their middle 20s,
the associations of cohesive and low-conflict adolescent fam-
ily relationships with improved mental health were equal into
their 30s, with the association lasting longer for males with low
parent-child conflict.

Although high-quality family relationships in adoles-
cence buffer the stresses of teenage life,*®-4° our findings sug-
gest that positive adolescent family relationships continue to
be associated with benefits for mental health throughout the
transition to adulthood and into midlife as individuals face vari-
ous challenges that involve peer networking, continuing edu-
cation, managing romantic relationships, building careers,
climbing the social ladder, and starting new families.>®->! These
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sources of social and emotional support in early family life
likely encourage the development of skills for coping with
changing and cumulative stressors,?*2° promoting mental
health throughout the life course from early adolescence to
midlife and helping to prevent negative outcomes and prema-
ture deaths due to suicide, alcohol, or drugs in middle age.
Our findings emphasize the need for early preventive in-
terventions of depression in adolescent family life. Given the
profound transformations in neurologic, biological, cogni-
tive, and social development during adolescence when the on-
set of depression occurs and its rates increase,”?->® mental
health and other health education professionals should tar-
get this life stage for interventions in family settings. Public
health initiatives that teach and encourage parents and fam-
ily members to nurture positive family relationships with their
adolescents will be most effective in fostering healthy mental
development.'?145° Qur research shows that this approach may
not only promote mental health during the sensitive and vul-
nerable period of adolescence but also may be associated with
lower risk of adult mental illness and potentially midlife pre-
mature deaths due to alcohol addiction, drug abuse, or sui-
cide. Research is needed to better understand the mecha-
nisms by which family cohesion promotes mental health
outcomes for youth and young adults. Although theory sug-
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gests key mechanisms involve social support, help in work-
ing out problems, coping skills, and knowing there is some-
one torely onin times of emotional need, research designs are
needed to measure these family processes and test for their
effectiveness.!>17-20:25 The skills and coping strategies that
youth learn to cope with emotional problems may last across
thelife course and continue to promote mental health well into
adulthood.

Limitations

There are some limitations to this study. First, our research fo-
cused on family relationships during adolescence and the de-
velopment of depression into midlife. As such, specific mea-
sures of preadolescent family relationships were not examined
(or available in our data source), which might also be associ-
ated with depression. However, we controlled for physical and
sexual abuse before 12 years of age as a proxy to capture an
overall picture of family interactions and risks before adoles-
cence. Second, we did not use mother- or father-specific re-
lational measures. Compared with measures from previous re-
search based on retrospective reports with recollection
errors,®0-2 we believe that we improved the operationaliza-
tion of adolescent family relationships by using prospective

Positive Family Relationships and Mental Health From Adolescence to Midlife

reports and comprehensive measures to capture several di-
mensions, such as emotional affection, bonding, and paren-
tal approval. Third, the measure of depressive symptoms in
our study was self-reported and does not represent a clinical
diagnosis. Future research should attempt to replicate our find-
ings using a clinical measure in a longitudinal study.

. |
Conclusions

In this study, females experienced higher levels of depressive
symptoms than males throughout the life course from early
adolescence to 40 years of age. During this life stage, females
had the highest risks of depression during middle to late ado-
lescence, whereas males had the highest risks of depression
later, during their 30s and 40s. Positive adolescent family re-
lationships were associated with better mental health among
both females and males from early adolescence to midlife, with
the association being stronger for females than males during
adolescence and the transition to adulthood. Our findings ap-
pear to provide new understanding of the long-term associa-
tion between early family relationships and lifetime develop-
ment of depression.
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