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IMPORTANCE Associations between affective symptoms and mortality have been evaluated,
but studies have not examined timing or cumulative exposure to affective symptoms over the
life course.

OBJECTIVES To examine how lifetime accumulation and timing of affective symptoms are
associated with mortality and identify potential explanatory factors.

DESIGN, SETTING, AND PARTICIPANTS Data were obtained from the MRC National Survey of
Health and Development (1946 British birth cohort), a socially stratified, population-based
sample originally consisting of 5362 singleton births in England, Wales, and Scotland during
March 1946. The cohort has been followed up 24 times, most recently in 2014-2015. Eligible
participants included those flagged for mortality with affective symptom data available at a
minimum of 3 time points (n = 3001). Data analysis was conducted from July 2016 to January
2019.

EXPOSURES Affective symptoms were assessed at ages 13 to 15 years (teacher-rated
questionnaire), 36 years (Present State Examination clinical semistructured interview), 43
years (Psychiatric Symptom Frequency questionnaire), and 53 years (General Health
Questionnaire–28). Case-level affective symptoms were determined by those scoring in the
top 16th percentile (ie, suggestive of a clinical diagnosis).

MAIN OUTCOMES AND MEASURES Mortality data were obtained from the UK National Health
Service Central Register from age 53 to 68 years.

RESULTS Of 3001 study members (1509 [50.3%] female, 1492 [49.7%] male), 235 individuals
(7.8%) died over a 15-year follow-up. After adjustment for sex, those who experienced
case-level affective symptoms 1, 2, and 3 to 4 times had 76%, 87%, and 134% higher rates of
premature mortality, respectively, compared with those who never experienced case-level
symptoms. Case-level symptoms in adolescence only (ages 13-15 years) were associated with
a 94% increased rate of mortality, which was unexplained after full adjustment for covariates
(hazard ratio, 1.73; 95% CI, 1.10-2.72). Associations between participants with case-level
symptoms multiple (2-4) times and mortality were predominately explained by adult health
indicators and behaviors. For example, associations for those with case-level symptoms 3 to 4
times were most strongly attenuated by number of health conditions (32.1%), anxiolytic use
(28.4%), lung function (24.6%), physical activity (23.9%), smoking (24.6%), antidepressant
use (20.1%), diet (16.4%), pulse rate (12.7%), and adult social class (11.2%).

CONCLUSIONS AND RELEVANCE Lifetime accumulation of affective symptoms may be
associated with an increased rate of mortality, with explanatory pathways dependent on the
duration and timing of symptoms. Future research into causal pathways and potential points
of intervention should consider affective symptom history.
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A ssociations between affective problems (anxiety and
depression) and premature mortality have been dem-
onstrated among psychiatric, medical, and community-

based samples1,2 and across many causes of death2,3; how-
ever, most studies have relied on a single measure of affective
symptoms in mid to late adulthood and a relatively short
follow-up.1-3 Little is known about the long-term association
between affective symptoms and mortality, particularly
whether associations are determined more by accumulation
or timing of symptoms. Of studies assessing affective symp-
toms over multiple time points, mortality4,5 has been esti-
mated to increase with the frequency of case-level symp-
toms, but all of those studies were conducted in samples of
older persons, with a maximum 7-year exposure window. Also,
few studies have included a comprehensive range of poten-
tial major explanatory variables.1

We used data from the 1946 British birth cohort up to age
68 years, which has measures of affective symptoms span-
ning adolescence to late adulthood in addition to data on a wide
range of potential explanatory factors. Our aims were to (1) ex-
amine the association between lifetime accumulation of af-
fective symptoms and premature mortality, (2) investigate the
role of symptom timing, and (3) examine whether associa-
tions were explained by a range of socioeconomic, behav-
ioral, and physiological factors.

Methods
The MRC National Survey of Health and Development (NSHD)
is Britain’s oldest birth cohort, originally consisting of a so-
cially stratified sample of 5362 singleton births in England,
Wales, and Scotland during a single week in March 1946. The
cohort has been followed up 24 times, most recently in
2013-2014 (age, 68-69 years),6 when its socioeconomic pro-
file was broadly similar to a census reference population.7

Data analysis for the present study was conducted from July
2016 to January 2019. The most recent ethical approval was
granted by the National Research Ethics Service Committee
London Queen Square and by the Scotland A Research Ethics
Committee. All study members gave written informed con-
sent and did not receive financial reimbursement. This study
followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline for cohort
studies.

Mortality data were obtained from study records and linked
with National Health Service Central Registry data. Follow-up
time was from age 53 years to death or censored owing to emi-
gration or October 31, 2014.

Affective symptoms were analyzed as a single construct
because we found no evidence that mortality was associated
with a particular type of symptom, such as anxiety vs depres-
sive. Measures of affective symptoms were available at ages
13, 15, 36, 43, and 53 years. At ages 13 and 15 years, these symp-
toms were assessed by teachers using a forerunner of the Rut-
ter B questionnaire.8 Factor scores were standardized at ages
13 and 15 years and then summed to create a single measure
of adolescent affective symptoms.9

When study members were aged 36 years, affective symp-
toms were assessed using the short form of the Present State
Examination,10,11 which is a validated, semistructured clini-
cal interview designed to assess the frequency and severity of
psychiatric symptoms in the preceding month.12 All items re-
lating to anxiety and depressive disorders were extracted (Cron-
bach α = 0.83), and a factor score was created using confirma-
tory factor analysis.

Affective symptoms at age 43 years were elicited by trained
interviewers using the Psychiatric Symptom Frequency scale,
which is an 18-item questionnaire assessing the frequency and
severity of anxiety and depressive symptoms in the preced-
ing year.13 At age 53 years, affective symptoms were mea-
sured using the 28-item General Health Questionnaire, which
is a validated, self-reported questionnaire assessing anxiety and
depressive symptoms in the preceding 4 weeks.14,15

For each assessment, case-level affective symptoms were
determined by those scoring in the top 16th percentile (ie, sug-
gestive of a clinical diagnosis) based on the estimated preva-
lence of common mental disorders in the UK population.16 Af-
fective case accumulation was obtained by adding the total
number of times study members experienced a case at the ages
tested (0, 1, 2, and 3-4 times).

Affective case histories were created to differentiate be-
tween potential proximal and distal effects among those who
experienced case-level symptoms at a single time point. These
categories included adolescent only (case-level symptoms at
ages 13-15 years only) and late onset (case-level symptoms at
age 53 years only). Other categories included never, chronic
(case-level symptoms 3-4 times), and intermittent (case-
level symptoms 3-4 times), and intermittent (case-level symp-
toms 1-2 times).

Potential explanatory factors were identified a priori as life
course factors associated with affective disorders and mortal-
ity. Variables were obtained by postal questionnaire or nurse
interview unless otherwise specified. Sociodemographic
factors were sex, occupational social class at age 53 years
(defined according to the Registrar General), and educational
attainment by age 26 years.

Health indicators were assessed by trained nurses in par-
ticipants aged 53 years and included systolic blood pressure,

Key Points
Question How are affective symptoms over the life course
associated with mortality?

Findings In a British birth cohort (n = 3001), affective symptoms
were assessed between adolescence and age 53 years. Those who
had case-level affective symptoms 1, 2, and 3 to 4 times had 76%,
87%, and 134% higher rates of premature mortality, respectively,
by age 68 years compared with those who never experienced
case-level symptoms; associations were largely explained by
factors in adulthood, such as self-reported health conditions,
smoking, and physical activity.

Meaning Future research into causal pathways and potential
points of intervention for premature mortality should consider
affective symptom history.
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body mass index, lung function (forced expiratory volume in
1 second), and resting pulse rate. The number of self-
reported health conditions, using the wording in the question-
naires, at ages 43 and 53 years (0, 1, 2, and ≥3 conditions)
included ever having bronchitis, blood pressure problems,
heart trouble, cancer, stroke, or diabetes, which were summed
across ages.7

Health behaviors were smoking history (never, predomi-
nantly nonsmoker, predominantly smoker, and lifelong
smoker17); average physical activity across ages 36, 43, and 53
years18 (inactive, moderately active, or most active); alcohol
misuse at ages 43 or 53 years (using the CAGE [cutting
down, annoyance by criticism, guilty feeling, and eye-
openers] questionnaire19); and average dietary choice scores
across ages 36, 43, and 53 years (obtained from 5-day diet
diaries and calculated using the Eating Choices Index).20,21

The index scoring ranges from 4 to 20, with higher scores
representing healthier choices, based on breakfast con-
sumption, fruit portions, type of milk, and type of bread
consumed.

Psychotropic medication included antidepressant and anx-
iolytic use at ages 31, 36, 43, or 53 years. Social networks in-
cluded marital status at age 53 years and perceived social sup-
port at ages 43 and 53 years. Number of stressful life events in
the preceding year were summed across ages 36, 43, and 53
years and categorized into 0 to 5, 6 to 9, and 10 or more
events.22 Adverse childhood experiences were teacher-rated
cleanliness of the child at age 11 years, used to indicate ne-
glect; parental divorce or separation when the child was
younger than 13 years; and parental abuse, retrospectively as-
sessed when the participant was aged 43 years. Other child-
hood factors included social class (based on father’s social class
at age 11 years), childhood sickness (based on absence from
school at ages 6-12 years), and adolescent externalizing at ages
13 to 15 years.9 Presence of schizophrenia was ascertained by
questionnaire, interview, and hospital and general practi-
tioner contact data up to age 43 years.23

Participants included all those with complete affective
symptom data at a minimum of 3 time points and who con-
sented to National Health Service mortality flagging. Of the
original birth cohort (N = 5362), 476 participants died when
younger than age 53 years, 585 emigrated, 1266 refused par-
ticipation or were unable to be traced, 12 had nonlinked mor-
tality data, and 957 had missing affective symptom data at ages
13 to 15, 36, 43, or 53 years. Missing covariate data ranged from
0% to 8.6%, with the exception of childhood sickness ab-
sence (17.2%) and diet diary data (29.2%-43.1%). Multiple im-
putation using chained equations was used to impute miss-
ing data on covariates and those missing a single measure of
affective symptoms,24 leaving 3001 study members in the ana-
lytical sample (509 [50.3%] female, 1492 [49.7%) male, 235 in-
dividuals (7.8%) died over a 15-year follow-up. eTable 1 in the
Supplement provides the characteristics of observed and im-
puted samples.

Statistical Analysis
Kaplan-Meier graphs were used to compare the survival prob-
ability of individuals with case-level affective symptoms 0, 1,

2, and 3 to 4 times over the follow-up period. The association
between affective case accumulation and all-cause mortality
rates were assessed using Cox proportional hazards models.
First, the model was adjusted for sex. Second, each covariate
was entered into the sex-adjusted model. Third, a final model
adjusted for all covariates simultaneously. The extent to which
each adjustment attenuated associations was calculated by
100 − [(aHR − 1)/(HR − 1) × 100], where aHR indicates ad-
justed hazard ratio.

The above analyses were repeated using the affective case
history variable. Piecewise Cox regression examined the as-
sociation between affective case history and mortality by fol-
low-up time. Sex interactions were tested using joint Wald tests;
there was no evidence that associations differed between men
and women.

Sensitivity analyses were conducted by excluding schizo-
phrenia cases and external causes of death (suicide, uninten-
tional, or violence). With 2-tailed testing, findings were con-
sidered statistically significant at α = .05. All analyses were
carried out in Stata, version 14 (StataCorp LLC).

Results
Mean follow-up time was 14.4 years (range, 0.1-15.0 years), dur-
ing which there were 235 deaths (102 men and 133 women).
Of these, 20 were due to external causes (violence, uninten-
tional, or suicide).

Table 1 reports the characteristics of the study sample by
affective case-level symptom accumulation. With the excep-
tion of childhood social class, most covariates were associ-
ated with case accumulation (eg, antidepressant use: 4.5% for
participants with no symptoms vs 37.8% for those with 4 case-
level affective symptoms), and most by dose-response, with
weaker associations observed for pulse rate, body mass in-
dex, alcohol misuse, diet, and adolescent externalizing.

The Figure shows unadjusted survival curves for lifetime
case-level affective symptoms. Study members who experi-
enced case-level affective symptoms 3 to 4 times had the
lowest survival probability, and those who never experienced
case-level symptoms had the highest survival probability.

Table 2 reports that, after adjustment for sex, partici-
pants who experienced case-level symptoms 1, 2, and 3 to 4
times had an increased rate of mortality compared with those
who never experienced case-level symptoms (76%; aHR, 1.76;
95% CI, 1.29-2.38; aHR, 1.87; 95% CI, 1.18-2.97; and 134%; aHR,
2.34; 95% CI, 1.36-4.04, respectively), and that mortality
rates increased with affective case accumulation. After full
adjustment, associations between mortality and those who
experienced case-level symptoms 2 times (aHR, 1.16; 95%
CI, 0.72-1.89) and 3 to 4 times (aHR, 1.18; 95% CI, 0.62-2.25)
were largely attenuated. In contrast, the association
between those who had case-level symptoms at a single
time point and mortality was only partially explained (aHR,
1.46; 95% CI, 1.06-2.02).

Table 3 summarizes how sex-adjusted associations
between affective case accumulation and mortality were
attenuated by each covariate separately. eTable 2 in the
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Supplement provides model details. The association between
those who had case-level symptoms 3 to 4 times and mortal-
ity was most strongly attenuated by the number of health
conditions (32.1%), followed by anxiolytic use (28.4%), lung
function (24.6%), smoking (24.6%), physical activity (23.9%),
antidepressant use (20.1%), diet (16.4%), pulse rate (12.7%),
and adult social class (11.2%). An almost identical pattern of
attenuation was noted for those who had case-level symptoms
twice. In contrast, the association between those who had
case-level symptoms once and mortality was attenuated by only
3 variables: number of health conditions (13.2%), lung function
(13.2%), and physical activity (11.8%). Many covariates earlier in
the life course had little or no explanatory effect.

Table 4 reports that, after adjustment for sex, case-level
affective symptoms in adolescence only were associated with
increased mortality compared with those who never had case-
level symptoms, which remained after full adjustment (aHR,
1.73; 95% CI, 1.10-2.72). Covariates most strongly attenuating
this association were lung function (19.4%), physical activity
(19.4%), adult social class (11.2%), pulse rate (11.2%), marital
status (11.2%), and childhood sickness–associated absence from
school (10.2%). In contrast to all other types of affective case
history, self-reported health conditions, anxiolytic use, and an-
tidepressant use had little or no explanatory role (<6% attenu-
ation), whereas smoking appeared to negatively confound the
association (−23.5%); eTables 3 and 4 in the Supplement pro-
vide model details.

The Kaplan-Meier graph for affective case history shows
that those with late-onset case-level affective symptoms
had the lowest survival probability in the first 4 years of
follow-up (eFigure in the Supplement). Exploratory analyses

Figure. Unadjusted Survival Curves for All-Cause Mortality by Number
of Times Case-Level Affective Symptoms Experienced (n = 3001)
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whole number.

Table 1. Descriptive Characteristics of 3001 Study Participants by Affective Case Accumulation
Based on 15 Imputations

Exposure

No. of affective cases

0 1 2 3-4 P valuea

Women, % 43.1 55.5 66.1 71.9 <.001

Lowest adult social class (V), %b 2.8 4.5 5.6 6.7 <.001

No educational qualifications, % 34.0 39.8 37.8 45.9 <.001

≥3 Health conditions, %c 5.5 8.3 12.6 17.4 <.001

Lung function, mean (SD), FEV1, L 2.81 (0.70) 2.63 (0.72) 2.44 (0.70) 2.36 (0.64) <.001

Systolic blood pressure, mean (SD),
mm Hg

137.4 (19.8) 135.2 (20.1) 134.5 (19.7) 130.6 (18.3) .001

Pulse rate, mean (SD), bpm 68.0 (11.4) 68.5 (11.8) 68.7 (11.7) 69.4 (12.5) .10

BMI, mean (SD) 27.4 (4.5) 27.5 (5.0) 27.7 (5.5) 28.1 (5.4) .08

Lifetime smoker, % 14.7 16.1 18.1 24.0 .01

Alcohol misuse, % 10.8 11.0 13.6 17.1 .08

Physically inactive, % 16.2 20.7 26.8 29.8 <.001

Diet (ECI score), mean (SD)d 8.61 (1.41) 8.54 (1.44) 8.45 (1.40) 8.37 (1.57) .04

Antidepressant use, % 4.5 12.0 22.9 37.8 <.001

Anxiolytic use, % 4.2 9.4 19.0 32.5 <.001

Married or cohabiting, % 81.5 77.8 68.4 71.3 <.001

Low social support, % 15.0 19.2 25.5 35.7 <.001

≥10 Stressful life events, % 6.4 12.3 25.4 34.9 <.001

Parental divorce, % 4.6 5.2 4.4 15.0 .01

Parental abuse, % 4.5 6.8 9.4 18.4 <.001

Among the worst childhood
cleanliness, %

2.0 2.8 5.1 3.8 .02

Lowest childhood social class (V), %b 5.4 7.2 7.4 4.4 .63

Severe adolescent externalization, % 5.7 6.2 7.7 13.3 .08

≥10 wk Childhood sickness absence, % 9.4 12.4 13.2 17.2 .004

Abbreviations: BMI, body mass index
(calculated as weight in kilograms
divided by height in meters squared);
ECI, Eating Choices Index;
FEV1, forced expiratory volume in 1
second.
a Wald test/joint Wald test P value

using ordinal logistic regression
(unadjusted).

b Unskilled manual occupations.
c Health conditions (as phrased in the

questionnaire) included bronchitis,
blood pressure problems, heart
trouble, cancer, stroke, and
diabetes.

d Eating Choices Index scoring ranges
from 4 to 20, with higher scores
representing healthier choices,
based on breakfast consumption,
fruit portions, type of milk, and type
of bread consumed.
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suggested that, after adjustment for sex, there was an asso-
ciation between those who had late-onset case-level symp-
toms and mortality in the first 4 years of follow-up (aHR; 3.49;
95% CI, 1.27-9.60), which was equivalent to that for those who
experienced chronic case-level symptoms (aHR, 3.26; 95% CI,
1.10-9.62) but not in later years (aHR, 1.26; 95% CI, 0.67-2.37)
(Table 4).

The association between intermittent case-level affec-
tive symptoms and mortality (Table 4) was largely attenu-
ated after full adjustment (aHR, 1.27; 0.89-1.81). This attenu-
ation followed a similar pattern noted in participants who
experienced case-level symptoms 2 and 3 to 4 times.

Sensitivity analyses (Table 2) showed that the sex-
adjusted HR for those who had case-level symptoms twice was
slightly attenuated after excluding individuals with schizo-
phrenia (n = 17) (aHR, 1.74; 95% CI, 1.08-2.81); however, all
other associations were unaffected. The exclusion of exter-
nal causes of death (n = 20) did not alter associations.

Discussion

In a large, British population-based cohort, we found accu-
mulation over the life course where mortality increased with
the frequency of case-level affective symptoms (ie, sugges-
tive of a clinical diagnosis): after adjustment for sex, those with
case-level affective symptoms 1, 2, and 3 to 4 times had 76%,
87%, and 134% higher rates, respectively, of premature
mortality compared with those who never had case-level symp-
toms over a 15-year follow-up. After full adjustment for covar-
iates, associations between mortality and those who experi-
enced case-level affective symptoms 2 and 3 to 4 times were
largely explained; however, the association for participants who
had case-level symptoms at a single time point remained.
Among the latter group, differential associations were ob-
served. Case-level symptoms in adolescence only (ages 13-15
years) were associated with a 94% increased rate of mortality

Table 2. Sex-Adjusted and Fully Adjusted Hazard Ratios for Affective Case Accumulation
and All-Cause Mortalitya

No. of affective
cases

Hazard ratio (95% CI)

Sex adjusted

Sex-adjusted plus
excluded external
causes of deathb

Sex-adjusted plus
excluded schizophrenia
casesc Fully adjustedd

0 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

1 1.76 (1.29-2.38) 1.73 (1.26-2.39) 1.75 (1.29-2.38) 1.46 (1.06-2.02)

2 1.87 (1.18-2.97) 1.87 (1.17-2.97) 1.74 (1.08-2.81) 1.16 (0.72-1.89)

3-4 2.34 (1.36-4.04) 2.33 (1.32-4.10) 2.30 (1.31-4.03) 1.18 (0.62-2.25)

a Based on 15 imputations and 235
deaths (n = 3001).

b Total of 2981 participants, 215
deaths.

c Total of 2984 participants, 231
deaths.

d Adjusted for all covariates listed in
Table 1.

Table 3. Percentage Attenuation of Sex-Adjusted Associations Between Affective Case Accumulation and
Mortality by Individual Covariates, Ordered by Total Percentage Attenuation

Covariate

% Attenuation by No. of times affective symptoms were at case levela

1 2 3-4
Health conditions 13.2 25.3 32.1

Lung function 13.2 28.7 24.6

Physical activity 11.8 25.3 23.9

Anxiolytic use 7.9 18.4 28.4

Smoking 5.3 17.2 24.6

Antidepressant use 6.6 14.9 20.1

Diet 6.6 12.6 16.4

Adult social class 7.9 11.5 11.2

Marital status 6.6 11.5 7.5

Pulse rate 6.6 4.6 12.7

Childhood sickness absence 5.3 4.6 7.5

Educational level 3.9 2.3 6.7

Social support 2.6 3.4 6.0

Childhood cleanliness 2.6 5.7 3.0

Problem drinking 1.3 3.4 5.2

Adolescent externalizing 0 2.3 6.7

Body mass index 1.3 3.4 3.7

Parental abuse 1.3 1.1 3.7

Parental divorce 0 −1.1 4.5

Childhood social class 5.3 0 −3.0

Stressful life events 0 0 0.7

Systolic blood pressure −1.3 −1.1 −5.2

Fully adjusted (all covariates) 39.5 81.6 86.6

a Percentage attenuation of each
covariate was entered separately
(ie, not simultaneously) into the
sex-adjusted model; since individual
covariates are not independent of
one another, these figures provide
only an approximate indication of
the importance of each variable.
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compared with the rate among those who never had case-
level symptoms, which was only partially explained by
covariates. In contrast, late-onset case-level symptoms (age
53 years only) demonstrated an association with mortality
only in the first 4 years of follow-up. Most associations were
explained predominantly by self-reported health conditions,
physical activity, lung function, smoking, and psychotropic
medication use.

These findings are consistent with previous studies show-
ing a dose-response association between affective symptom
accumulation and rates of mortality4,5; however, all of these
studies were conducted in samples of older persons over a
maximum 7-year follow-up.

We found that the association between those who had case-
level affective symptoms multiple times (2 and 3-4) and mor-
tality was most strongly attenuated by adult health indica-
tors and behaviors: self-reported health conditions, lung
function, physical activity, anxiolytic use, smoking, antide-
pressant use, diet, pulse rate, and adult social class. In con-
trast, the association between mortality and case-level symp-
toms at a single time point was only partially attenuated and
by just 3 variables: number of health conditions, lung func-
tion, and physical activity. This finding suggests that there
could be additional pathways to mortality for those who have
case-level symptoms multiple times; for example, the role of
behavioral and socioeconomic factors may increase with
greater exposure to affective problems. These results are largely
consistent with previous studies that found attenuating ef-
fects of physical health conditions or illness, physical activ-
ity, and smoking.3,5,25,26

The association between case-level affective symptoms in
adolescence only and mortality was largely unexplained follow-
ing adjustment for covariates and demonstrated a different pat-
tern of attenuation compared with other affective symptom pro-
files, suggesting a unique explanatory pathway. We found that
late onset of case-level affective symptoms (age 53 years only)
showed a strong association with mortality in the first 4 years
of follow-up, but not in later years. This finding is consistent with
other studies in which recent or new-onset symptoms were as-
sociated with mortality,25,27 cancer incidence,28 and cardiovas-
cular events.25

Poor physical health may confound associations be-
tween affective symptoms and mortality, particularly in later

life, for example, through psychological or inflammatory
pathways.29 Conversely, affective problems originating ear-
lier in the life course may be associated with detrimental health
behaviors (eg, smoking and low levels of physical activity) and
subsequent poor health and mortality.30 This possibility sug-
gests that health behaviors and poor physical health may me-
diate the association between chronic affective problems and
mortality, but confound associations with regard to adult-
onset symptoms; however, it is difficult to infer potential causal
pathways in this analysis, as most covariates have a bidirec-
tional association with affective problems.

Several covariates had no notable explanatory role, in-
cluding parental abuse and neglect. Consistent with these find-
ings, Kelly-Irving et al31 found that the association between ad-
verse childhood experiences and mortality was not explained
by affective symptoms, suggesting that childhood adversity
and affective problems have different pathways to mortality.
Also consistent with our findings, population-based studies ex-
amining the association between depressive symptoms and
mortality have shown a negligible explanatory role for body
mass index,3 educational level,3,30 social support, and stress-
ful life events,30 with a moderate role for alcohol abstention
(as opposed to misuse).5 Adjustment for systolic blood pres-
sure appeared to slightly strengthen associations between
affective case accumulation and mortality, which can be at-
tributed to the inverse association between systolic blood pres-
sure–associated affective problems.32,33 It is also likely, how-
ever, that the attenuating outcome of each variable is modified
by cause of death. For example, systolic blood pressure and
body mass index might play a stronger role with respect to car-
diovascular mortality; this possibility could not be examined
in the present study owing to low power.

A primary concern directed at previous studies examin-
ing affective symptoms and mortality is a general failure to ac-
count for confounding by coexisting mental health problems.1

Schizophrenia and adolescent externalizing behavior have
demonstrated associations with premature mortality in the
NSHD34 and elsewhere.35,36 However, our results were not al-
tered by adjusting for externalizing behaviors or excluding
cases of schizophrenia (n = 25), suggesting that affective prob-
lems are associated with mortality rates independent of other
mental disorders. Similarly, sensitivity analyses showed that
excluding external causes of death had a negligible associa-

Table 4. Sex-Adjusted Hazard Ratios for Affective Case History and All-Cause Mortality
by Follow-up Time, Based on 15 Imputations

Variable

Hazard ratio (95% CI)

Sex adjusted Fully adjusteda

15-y Follow-up
(n = 3001)

≤4 y of Follow-up
(n = 3001)

>4 y of Follow-up
(n = 2947)

15-y Follow-up
(n = 3001)

Deaths, No. 235 42 193 235

Affective case historyb

Never 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Adolescent only 1.98 (1.27-3.07) 1.17 (0.32-4.29) 2.15 (1.33-3.46) 1.73 (1.10-2.72)

Late onset 1.67 (0.96-2.89) 3.49 (1.27-9.60) 1.26 (0.67-2.37) 1.32 (0.74-2.36)

Intermittent 1.74 (1.26-2.40) 1.24 (0.62-2.94) 1.85 (1.31-2.62) 1.27 (0.89-1.81)

Chronic 2.34 (1.36-4.03) 3.26 (1.10-9.62) 2.11 (1.13-3.97) 1.17 (0.61-2.23)

a Adjusted for all covariates listed in
Table 1.

b Never indicates 0 times
experienced case-level affective
symptoms (reference category);
adolescent only, case-level
symptoms at ages 13 to 15 years
only; late-onset, case-level
symptoms at age 53 years only;
intermittent, all age groups with
case-level symptoms 1 to 2 times;
and chronic, case-level symptoms 3
to 4 times.
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tion with HRs, indicating that individuals who experienced af-
fective problems were no more likely to die by suicide or of un-
intentional or violent death compared with natural causes;
these findings are consistent with previous research.1,3,25

Strengths and Limitations
This study has both strengths and limitations. Strengths of the
study include an unusually long follow-up period and pro-
spective data obtained on an extensive range of potential ex-
planatory factors. Mortality data were obtained for nearly all
study members using registry linkage data, with missing data
addressed using multiple imputation. As with most long-
running studies, greater attrition occurred among those with
adult social disadvantage and poorer health,7 including affec-
tive problems, childhood adversity, adolescent externalizing
problems, social classes in which individuals had primarily un-
skilled manual occupations, and men, which could lead to bi-
ased estimates, if anything, underestimation of effect sizes. The
NSHD data are unique in having repeated measures of affec-
tive symptoms from the early 1950s and spanning 4 decades.
Each measure is different, yet there is evidence that they
capture the same underlying construct: all 4 measures dem-
onstrate a single-factor solution,9,13,37 the Present State Ex-
amination is highly correlated with the 28-item General Health
Questionnaire,38 and adolescent affective symptoms in the
NSHD are associated with adult psychiatric outcomes at ages
36, 43, and 53 years.39 We also provided evidence of dose-
response associations between affective case accumulation and
many covariates, including psychotropic medication, support-
ing the validity of this measure.

Conversely, each measure of affective symptoms cap-
tured a relatively small window of time, which means that
findings for adolescent-only and late-onset cases should be in-

terpreted with caution. Moreover, in contrast to other mea-
sures, adolescent-only affective symptoms were rated by a
teacher, which could lead to misclassification and potential bias
if participants had emotional problems that were unrecog-
nized by teachers; however, teacher ratings have been shown
to equally estimate psychiatric disorders compared with self-
report in other measures of adolescent emotional problems,
such as, the Strength and Difficulties Questionnaire.40 Our re-
sults are specific to mortality in later life, as causes of death
are considerably different earlier in the life course. The gen-
eralizability of the results may also be constrained by the NSHD
being an all-white cohort. There have also been improve-
ments in mental health awareness and treatment since the
1960s, although access to mental health services remains
limited in England.41

Conclusions
We have shown data that suggest accumulation, where in-
creased frequency of case-level affective symptoms are asso-
ciated with increased mortality. We also found that most as-
sociations between lifetime case-level affective symptoms and
mortality were primarily explained by self-reported health con-
ditions, lung function, smoking, physical activity, and psy-
chotropic medication use, but that explanatory pathways were
likely dependent on both the duration and timing of symp-
toms. These findings suggest that policies to reduce the inter-
action between mental and physical health should be aimed
predominately at adults as opposed to earlier in the life course.
This study also highlights the importance of affective symp-
tom history and may help direct future work in elucidating
specific causal pathways and points of intervention.

ARTICLE INFORMATION

Accepted for Publication: January 30, 2020.

Published Online: April 8, 2020.
doi:10.1001/jamapsychiatry.2020.0316

Open Access: This is an open access article
distributed under the terms of the CC-BY License.
© 2020 Archer G et al. JAMA Psychiatry.

Author Contributions: Dr Archer had full access to
all the data in the study and takes responsibility for
the integrity of the data and the accuracy of the
data analysis.
Concept and design: Archer, Kuh, Hotopf, Richards.
Acquisition, analysis, or interpretation of data:
All authors.
Drafting of the manuscript: Archer, Richards.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Archer, Stafford.
Obtained funding: Kuh, Hotopf, Richards.
Supervision: Kuh, Hotopf, Richards.

Conflict of Interest Disclosures: Dr Kuh reported
receiving grants from the Medical Research Council
during the conduct of the study as well as outside
the submitted work. Dr Hotopf reported receiving
grants from Innovative Medicines Initiative and
European Federation of Pharmaceutical Industries
and Associations outside the submitted work.
Dr Richards reported receiving grants from the UK

Medical Research Council during the conduct of the
study. No other disclosures were reported.

Funding/Support: Dr Archer is supported by an
Economic and Social Research Council research
studentship. Dr Stafford is supported by the UK
Medical Research Council. Dr Kuh was funded by
the UK Medical Research Council, and Dr Richards is
funded by the UK Medical Research Council.
Dr Hotopf is supported by an National Institute for
Health Research Senior Investigator Award. This
article represents independent research partially
funded by the National Institute for Health
Research Biomedical Research Centre at South
London and Maudsley National Health Service
Foundation Trust and King’s College London.

Role of the Funder/Sponsor: The funding
organizations had no role in the design and conduct
of the study; collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Disclaimer: The views expressed are those of the
authors and not necessarily those of the National
Health Service, the National Institute for Health
Research, or the Department of Health and Social
Care.

REFERENCES:

1. Miloyan B, Fried E. A reassessment of the
relationship between depression and all-cause
mortality in 3,604,005 participants from 293
studies. World Psychiatry. 2017;16(2):219-220.
doi:10.1002/wps.20439

2. Wulsin LR, Vaillant GE, Wells VE. A systematic
review of the mortality of depression. Psychosom
Med. 1999;61(1):6-17. doi:10.1097/00006842-
199901000-00003

3. Mykletun A, Bjerkeset O, Dewey M, Prince M,
Overland S, Stewart R. Anxiety, depression, and
cause-specific mortality: the HUNT study.
Psychosom Med. 2007;69(4):323-331. doi:10.1097/
PSY.0b013e31803cb862

4. Geerlings SW, Beekman ATF, Deeg DJH, Twisk
JWR, Van Tilburg W. Duration and severity of
depression predict mortality in older adults in the
community. Psychol Med. 2002;32(4):609-618.
doi:10.1017/S0033291702005585

5. White J, Zaninotto P, Walters K, et al. Duration of
depressive symptoms and mortality risk: the
English Longitudinal Study of Ageing (ELSA). Br J
Psychiatry. 2016;208(4):337-342. doi:10.1192/bjp.bp.
114.155333

6. Kuh D, Wong A, Shah I, et al. The MRC National
Survey of Health and Development reaches age 70:

Research Original Investigation Association Between Lifetime Affective Symptoms and Premature Mortality

812 JAMA Psychiatry August 2020 Volume 77, Number 8 (Reprinted) jamapsychiatry.com

Downloaded From: https://jamanetwork.com/ on 07/27/2021

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2020.0316?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0316
https://jamanetwork.com/journals/jamapsychiatry/pages/instructions-for-authors?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0316#SecOpenAccess
https://dx.doi.org/10.1002/wps.20439
https://dx.doi.org/10.1097/00006842-199901000-00003
https://dx.doi.org/10.1097/00006842-199901000-00003
https://dx.doi.org/10.1097/PSY.0b013e31803cb862
https://dx.doi.org/10.1097/PSY.0b013e31803cb862
https://dx.doi.org/10.1017/S0033291702005585
https://dx.doi.org/10.1192/bjp.bp.114.155333
https://dx.doi.org/10.1192/bjp.bp.114.155333
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0316


maintaining participation at older ages in a birth
cohort study. Eur J Epidemiol. 2016;31(11):1135-1147.
doi:10.1007/s10654-016-0217-8

7. Stafford M, Black S, Shah I, et al. Using a birth
cohort to study ageing: representativeness and
response rates in the National Survey of Health and
Development. Eur J Ageing. 2013;10(2):145-157. doi:
10.1007/s10433-013-0258-8

8. Rutter M. A children’s behaviour questionnaire
for completion by teachers: preliminary findings.
J Child Psychol Psychiatry. 1967;8(1):1-11. doi:10.1111/
j.1469-7610.1967.tb02175.x

9. Xu MK, Jones PB, Barnett JH, et al. Adolescent
self-organization predicts midlife memory in a
prospective birth cohort study. Psychol Aging. 2013;
28(4):958-968. doi:10.1037/a0033787

10. Wing JK, Mann SA, Leff JP, Nixon JM. The
concept of a ‘case’ in psychiatric population
surveys. Psychol Med. 1978;8(2):203-217. doi:10.
1017/S0033291700014264

11. Wing JK, Cooper JE, Sartorius N. Measurement
and Classification of Psychiatric Symptoms: An
Instruction Manual for the PSE and Catego Program.
Cambridge University Press; 1974.

12. Wing JK, Nixon JM, Mann SA, Leff JP. Reliability
of the PSE (ninth edition) used in a population
study. Psychol Med. 1977;7(3):505-516.

13. Lindelow M, Hardy R, Rodgers B. Development
of a scale to measure symptoms of anxiety and
depression in the general UK population: the
Psychiatric Symptom Frequency scale. J Epidemiol
Community Health. 1997;51(5):549-557. doi:10.1136/
jech.51.5.549

14. Goldberg DP, Gater R, Sartorius N, et al. The
validity of two versions of the GHQ in the WHO
study of mental illness in general health care.
Psychol Med. 1997;27(1):191-197. doi:10.1017/
S0033291796004242

15. Goldberg DP, Rickels K, Downing R, Hesbacher
P. A comparison of two psychiatric screening tests.
Br J Psychiatry. 1976;129(1):61-67. doi:10.1192/bjp.
129.1.61

16. McManus S, Meltzer H, Brugha T, Bebbington P,
Jenkins R, eds. Adult Psychiatric Morbidity in
England, 2007: Results of a Household Survey. NHS
Information Centre for Health and Social Care; 2009.

17. Clennell S, Kuh D, Guralnik JM, Patel KV, Mishra
GD. Characterisation of smoking behaviour across
the life course and its impact on decline in lung
function and all-cause mortality: evidence from a
British birth cohort. J Epidemiol Community Health.
2008;62(12):1051-1056. doi:10.1136/jech.2007.
068312

18. Taylor HL, Jacobs DR Jr, Schucker B, Knudsen J,
Leon AS, Debacker G. A questionnaire for the

assessment of leisure time physical activities.
J Chronic Dis. 1978;31(12):741-755. doi:10.1016/
0021-9681(78)90058-9

19. Ewing JA. Detecting alcoholism: the CAGE
questionnaire. JAMA. 1984;252(14):1905-1907. doi:
10.1001/jama.1984.03350140051025

20. Pot GK, Richards M, Prynne CJ, Stephen AM.
Development of the Eating Choices Index (ECI):
a four-item index to measure healthiness of diet.
Public Health Nutr. 2014;17(12):2660-2666. doi:10.
1017/S1368980013003352

21. Richards M, Stephen A, Mishra G. Health
returns to cognitive capital in the British 1946 birth
cohort. Longit Life Course Stud. 2010;1(3):281-296.
doi:10.14301/llcs.v1i3.94

22. Hatch SL, Mishra G, Hotopf M, Jones PB, Kuh D.
Appraisals of stressors and common mental
disorder from early to mid-adulthood in the 1946
British birth cohort. J Affect Disord. 2009;119(1-3):
66-75. doi:10.1016/j.jad.2009.03.021

23. Jones P, Rodgers B, Murray R, Marmot M. Child
development risk factors for adult schizophrenia in
the British 1946 birth cohort. Lancet. 1994;344
(8934):1398-1402. doi:10.1016/S0140-6736(94)
90569-X

24. Little RJ, Rubin DB. Statistical Analysis With
Missing Data. Vol 333. John Wiley & Sons; 2014.

25. Penninx BW, Guralnik JM, Mendes de Leon CF,
et al. Cardiovascular events and mortality in newly
and chronically depressed persons >70 years of
age. Am J Cardiol. 1998;81(8):988-994. doi:10.
1016/S0002-9149(98)00077-0

26. White J, Zaninotto P, Walters K, et al. Severity
of depressive symptoms as a predictor of mortality:
the English Longitudinal Study of Ageing. Psychol
Med. 2015;45(13):2771-2779. doi:10.1017/
S0033291715000732

27. Bruce ML, Leaf PJ. Psychiatric disorders and
15-month mortality in a community sample of older
adults. Am J Public Health. 1989;79(6):727-730.
doi:10.2105/AJPH.79.6.727

28. Archer G, Pikhart H, Head J. Do depressive
symptoms predict cancer incidence? 17-year
follow-up of the Whitehall II study. J Psychosom Res.
2015;79(6):595-603. doi:10.1016/j.jpsychores.
2015.07.011

29. Dantzer R, Castanon N, Lestage J, Moreau M,
Capuron L. Inflammation, sickness behaviour and
depression. In: Steptoe A, ed. Depression and
Physical Illness. Cambridge University Press; 2007:
265-279.

30. Houle JN. Depressive symptoms and all-cause
mortality in a nationally representative longitudinal

study with time-varying covariates. Psychosom Med.
2013;75(3):297-304. doi:10.1097/PSY.
0b013e31828b37be

31. Kelly-Irving M, Lepage B, Dedieu D, et al.
Adverse childhood experiences and premature
all-cause mortality. Eur J Epidemiol. 2013;28(9):721-
734. doi:10.1007/s10654-013-9832-9

32. Tikhonoff V, Hardy R, Deanfield J, et al; NSHD
Scientific and Data Collection Teams. Symptoms of
anxiety and depression across adulthood and blood
pressure in late middle age: the 1946 British birth
cohort. J Hypertens. 2014;32(8):1590-1598. doi:10.
1097/HJH.0000000000000244

33. Hildrum B, Romild U, Holmen J. Anxiety and
depression lowers blood pressure: 22-year
follow-up of the population based HUNT study,
Norway. BMC Public Health. 2011;11:601. doi:10.
1186/1471-2458-11-601

34. Maughan B, Stafford M, Shah I, Kuh D.
Adolescent conduct problems and premature
mortality: follow-up to age 65 years in a national
birth cohort. Psychol Med. 2014;44(5):1077-1086.
doi:10.1017/S0033291713001402

35. Jokela M, Ferrie J, Kivimäki M. Childhood
problem behaviors and death by midlife: the British
National Child Development Study. J Am Acad Child
Adolesc Psychiatry. 2009;48(1):19-24. doi:10.
1097/CHI.0b013e31818b1c76

36. Tsuang MT, Woolson RF. Excess mortality in
schizophrenia and affective disorders: do suicides
and accidental deaths solely account for this
excess? Arch Gen Psychiatry. 1978;35(10):1181-1185.
doi:10.1001/archpsyc.1978.01770340031002

37. Goldberg DP, Hillier VF. A scaled version of the
General Health Questionnaire. Psychol Med. 1979;9
(1):139-145. doi:10.1017/S0033291700021644

38. Banks MH. Validation of the General Health
Questionnaire in a young community sample.
Psychol Med. 1983;13(2):349-353. doi:10.1017/
S0033291700050972

39. Colman I, Wadsworth MEJ, Croudace TJ, Jones
PB. Forty-year psychiatric outcomes following
assessment for internalizing disorder in
adolescence. Am J Psychiatry. 2007;164(1):126-133.
doi:10.1176/ajp.2007.164.1.126

40. Goodman R, Ford T, Simmons H, Gatward R,
Meltzer H. Using the Strengths and Difficulties
Questionnaire (SDQ) to screen for child psychiatric
disorders in a community sample. Br J Psychiatry.
2000;177(6):534-539. doi:10.1192/bjp.177.6.534

41. McManus S, Bebbington P, Jenkins R, Brugha T,
eds. Mental Health and Wellbeing in England: Adult
Psychiatric Morbidity Survey 2014. NHS Digital; 2016.

Association Between Lifetime Affective Symptoms and Premature Mortality Original Investigation Research

jamapsychiatry.com (Reprinted) JAMA Psychiatry August 2020 Volume 77, Number 8 813

Downloaded From: https://jamanetwork.com/ on 07/27/2021

https://dx.doi.org/10.1007/s10654-016-0217-8
https://dx.doi.org/10.1007/s10433-013-0258-8
https://dx.doi.org/10.1111/j.1469-7610.1967.tb02175.x
https://dx.doi.org/10.1111/j.1469-7610.1967.tb02175.x
https://dx.doi.org/10.1037/a0033787
https://dx.doi.org/10.1017/S0033291700014264
https://dx.doi.org/10.1017/S0033291700014264
https://dx.doi.org/10.1136/jech.51.5.549
https://dx.doi.org/10.1136/jech.51.5.549
https://dx.doi.org/10.1017/S0033291796004242
https://dx.doi.org/10.1017/S0033291796004242
https://dx.doi.org/10.1192/bjp.129.1.61
https://dx.doi.org/10.1192/bjp.129.1.61
https://dx.doi.org/10.1136/jech.2007.068312
https://dx.doi.org/10.1136/jech.2007.068312
https://dx.doi.org/10.1016/0021-9681(78)90058-9
https://dx.doi.org/10.1016/0021-9681(78)90058-9
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.1984.03350140051025?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0316
https://dx.doi.org/10.1017/S1368980013003352
https://dx.doi.org/10.1017/S1368980013003352
https://dx.doi.org/10.14301/llcs.v1i3.94
https://dx.doi.org/10.1016/j.jad.2009.03.021
https://dx.doi.org/10.1016/S0140-6736(94)90569-X
https://dx.doi.org/10.1016/S0140-6736(94)90569-X
https://dx.doi.org/10.1016/S0002-9149(98)00077-0
https://dx.doi.org/10.1016/S0002-9149(98)00077-0
https://dx.doi.org/10.1017/S0033291715000732
https://dx.doi.org/10.1017/S0033291715000732
https://dx.doi.org/10.2105/AJPH.79.6.727
https://dx.doi.org/10.1016/j.jpsychores.2015.07.011
https://dx.doi.org/10.1016/j.jpsychores.2015.07.011
https://dx.doi.org/10.1097/PSY.0b013e31828b37be
https://dx.doi.org/10.1097/PSY.0b013e31828b37be
https://dx.doi.org/10.1007/s10654-013-9832-9
https://dx.doi.org/10.1097/HJH.0000000000000244
https://dx.doi.org/10.1097/HJH.0000000000000244
https://dx.doi.org/10.1186/1471-2458-11-601
https://dx.doi.org/10.1186/1471-2458-11-601
https://dx.doi.org/10.1017/S0033291713001402
https://dx.doi.org/10.1097/CHI.0b013e31818b1c76
https://dx.doi.org/10.1097/CHI.0b013e31818b1c76
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archpsyc.1978.01770340031002?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0316
https://dx.doi.org/10.1017/S0033291700021644
https://dx.doi.org/10.1017/S0033291700050972
https://dx.doi.org/10.1017/S0033291700050972
https://dx.doi.org/10.1176/ajp.2007.164.1.126
https://dx.doi.org/10.1192/bjp.177.6.534
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0316

