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Background. Previous research has found that mental health is strongly associated with life satisfaction. In this study we
examine associations between mental health problems and life satisfaction in a birth cohort studied from 18 to 35 years.

Method. Data were gathered during the Christchurch Health and Development Study, which is a longitudinal study of
a birth cohort of 1265 children, born in Christchurch, New Zealand, in 1977. Assessments of psychiatric disorder (major
depression, anxiety disorder, suicidality, alcohol dependence and illicit substance dependence) using DSM diagnostic
criteria and life satisfaction were obtained at 18, 21, 25, 30 and 35 years.

Results. Significant associations (p < 0.01) were found between repeated measures of life satisfaction and the psychiatric
disorders major depression, anxiety disorder, suicidality, alcohol dependence and substance dependence. After adjust-
ment for non-observed sources of confounding by fixed effects, statistically significant associations (p < 0.05) remained
between life satisfaction and major depression, anxiety disorder, suicidality and substance dependence. Overall, those
reporting three or more mental health disorders had mean life satisfaction scores that were nearly 0.60 standard devia-
tions below those without mental health problems. A structural equation model examined the direction of causation be-
tween life satisfaction and mental health problems. Statistically significant (p < 0.05) reciprocal associations were found
between life satisfaction and mental health problems.

Conclusions. After adjustment for confounding, robust and reciprocal associations were found between mental health
problems and life satisfaction. Overall, this study showed evidence that life satisfaction influences mental disorder, and
that mental disorder influences life satisfaction.
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Introduction

In recent years, there has been growing research and
interest in the area of psychological well-being and
life satisfaction (Diener et al. 1999; Ryan & Deci, 2001;
Frey et al. 2004). This research has been broadly moti-
vated by the emerging field of positive psychology
(Diener et al. 1999; Vaillant, 2000). In general, the
aims of positive psychology are to examine well-being
through valued experiences (e.g. satisfaction, hope or
altruism) (Seligman & Csikszentmihalyi, 2000).

A growing number of studies have examined the
various correlates and predictors of life satisfaction in
adult populations. These predictors have spanned the

areas of: socio-economic factors (DeNeve & Cooper,
1998; Diener, 2000; Bellis et al. 2012); partner relation-
ships and social connectedness (Lucas et al. 2003; Frey
et al. 2004; Lucas, 2005; Gardner & Oswald, 2006;
Lucas & Clark, 2006; Dolan et al. 2008; Mellor et al.
2008); unemployment (Winkelmann & Winkelmann,
1998; van Praag et al. 2001; Dolan et al. 2008); income
and finances (DeNeve & Cooper, 1998; Winkelmann
& Winkelmann, 1998; van Praag et al. 2001); physical
health (Ryan & Deci, 2001; van Praag et al. 2001;
Oswald & Powdthavee, 2006; Dolan et al. 2008; Bellis
et al. 2012); and personality traits (DeNeve & Cooper,
1998; Ozer & Benet-Martinez, 2006; Steel et al. 2008).
In general, this research has found that levels of life sat-
isfaction are higher among those who have: higher
socio-economic status; a partner relationship; social
resources and support; employment; financial
resources; good health; and certain personality charac-
teristics (e.g. low neuroticism, high extroversion).
However, these effects tend to explain only relatively
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modest amounts of variance in overall life satisfaction
measures (DeNeve & Cooper, 1998; Diener et al. 1999;
Bartels & Boomsma, 2009).

Mental health problems form an important class of
potential predictors of life satisfaction since it may be
reasoned that mental health may play an important
role in shaping an individual’s life satisfaction and
well-being. This issue has been examined by a number
of studies that have generally found the presence of
mental health problems to be associated with reduced
life satisfaction (Murphy et al. 2005; Bray & Gunnell,
2006; Desousa et al. 2008; Beutel et al. 2010; Koivumaa-
Honkanen et al. 2011; Bellis et al. 2012; Sun & Shek,
2012; Flèche & Layard, 2013; Layard et al. 2013). For
example, Flèche & Layard (2013) examined the associ-
ation between mental health and life satisfaction in
three societies (Great Britain, Germany and Australia)
using fixed-effects regression methods. This analysis
showed the presence of substantial associations between
mentalhealthproblemsand life satisfaction followingcon-
trol fornon-observedfixedsourcesof confounding. Ina re-
lated study, Layard et al. (2013) concluded that mental
health was the single biggest predictor of life satisfaction.

While there has been growing research linking men-
tal health to life satisfaction, research in this area is sub-
ject to a number of limitations. First, the ways in which
life satisfaction has been assessed have varied between
studies, with some studies using responses based on a
single-item measure (Bray & Gunnell, 2006; Desousa
et al. 2008; Bellis et al. 2012; Flèche & Layard, 2013;
Layard et al. 2013), whereas others have used
multiple-item assessments (Murphy et al. 2005; Beutel
et al. 2010; Koivumaa-Honkanen et al. 2011; Sun &
Shek, 2012). Second, consideration has not always
been given to a wide range of psychiatric diagnoses
spanning psychological condition, mental health prob-
lems, substance use and suicidality (Flèche & Layard,
2013; Layard et al. 2013). Third, many studies have
been cross-sectional and only examined the associa-
tions between mental health problems and life satisfac-
tion at one point in time (Murphy et al. 2005; Bray &
Gunnell, 2006; Desousa et al. 2008; Beutel et al. 2010;
Bellis et al. 2012). Fourth, studies have varied in the ex-
tent to which they control for potentially confounding
factors; some studies have controlled for observed cov-
ariates (Murphy et al. 2005; Desousa et al. 2008; Beutel
et al. 2010; Bellis et al. 2012; Layard et al. 2013), whereas
others have used fixed-effects regression methods to
control for non-observed sources of confounding
(Flèche & Layard, 2013). Finally, no previous study
has used longitudinal data from a well-studied birth
cohort to examine reciprocal causal pathways between
mental health problems and life satisfaction.

Against this background, this paper reports on a
study of the associations between mental health

problems and life satisfaction in a birth cohort studied
to 35 years. The aims of this research were:

1. To examine the associations between mental health
problems and life satisfaction assessed using a
multi-item inventory, over the developmental per-
iod from 18 to 35 years.

2. To adjust any associations between mental health
problems and life satisfaction for observed and non-
observed sources of confounding through the use of
fixed-effects regression methods.

3. To assess possible causal associations between life
satisfaction and mental health using structural
equation modelling (SEM).

Method

Participants

Participants were members of the Christchurch Health
and Development Study (CHDS) birth cohort. The
CHDS is a longitudinal study of 1265 children born
in the Christchurch (New Zealand) urban region over
a 4-month period during 1977. This cohort has been
studied at regular intervals from birth until age 35
years (Fergusson & Horwood, 2001, 2013). All phases
of the study have been subject to ethical approval by
the Canterbury Regional Health and Disabilities
Ethics Committee. All data were collected with the
signed consent of the study participants.

Outcome

Life satisfaction

At ages 18, 21, 25, 30 and 35 years information about
life satisfaction was collected in face-to-face interviews
using a custom-written questionnaire which required
participants to rate their current satisfaction with
each of 11 areas of their life: work; leisure time; partner
relationships; relationships with people of the same
sex; relationships with people of the opposite sex; social
life; money; independence; daily interactions with
others; the future; and life as a whole. Participants
responded on a four-point scale where ‘1’ was very un-
happy; ‘2’ was unhappy; ‘3’ was happy; and ‘4’ was
very happy. These items were used in a series of confi-
rmatory factor analyses aimed at assessing the dimen-
sionality of the life satisfaction measures. This analysis
showed that when due allowance was made for corre-
lated specificity, the test items fitted a single factor
model. Details of the model fitting are provided in
online Supplement 1. To represent overall life satisfac-
tion assessments at ages 18, 21, 25, 30 and 35 years,
ratings from the 11 items were summed to provide
life satisfaction scores. The resulting scales were of
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moderate to high internal consistency (α = 0.84 to α =
0.89). This measure has been used as an outcome vari-
able in two previous analyses of CHDS data (Boden
et al. 2008; Fergusson et al. 2013).

Mental health problems

At ages 18, 21, 25, 30 and 35 years, participants were
questioned in face-to-face interviews about their ex-
perience of the following mental health problems dur-
ing the 12 months prior to each assessment.

Major depression and anxiety disorder

Participants were questioned about symptoms of major
depression and a range of anxiety disorders (generalized
anxiety disorder, panic disorder, agoraphobia, social pho-
bia, specificphobia) in theprevious12monthsusing items
from the Composite International Diagnostic Interview
(CIDI; World Health Organization, 1993) to assess
Diagnostic and Statistical Manual of Mental Disorders,
4th edition (DSM-IV) criteria (American Psychiatric
Association, 1994). Using this information, participants
were classified on dichotomous measures reflecting
whether theymet diagnostic criteria for major depression
or anxiety disorder in each of the intervals: 17–18, 20–21,
24–25, 29–30 and 34–35 years.

Suicidal ideation/attempt

Participants were questioned using custom-written sur-
vey items about whether they had ever thought about
killing themselves or had attempted suicide in the 12
months prior to the assessment and the frequency of
such thoughts or attempts (Fergusson et al. 2008).
Using this information, participants were classified on
dichotomous measures reflecting whether they met di-
agnostic criteria for suicidal ideation/attempt in each of
the intervals: 17–18, 20–21, 24–25, 29–30 and34–35 years.

Alcohol/illicit substance dependence

Participants were questioned about problems associated
with their use of alcohol or illicit drugs in the previous 12
months, using CIDI items to assess DSM-IV symptom
criteria for dependence. Using this information, partici-
pants were classified on dichotomous measures reflect-
ing whether they met diagnostic criteria for alcohol
dependence or illicit substance dependence in each of
the intervals: 17–18, 20–21, 24–25, 29–30 and34–35 years.

Statistical analyses

Associations between mental health disorders and life
satisfaction

The first phase of the analysis examined the associa-
tions between presence of mental health problems

(major depression, anxiety disorder, suicidal ideation/
attempt, alcohol dependence and illicit substance de-
pendence and any mental health problem) and life sat-
isfaction at ages 18, 21, 25, 30 and 35 years. For ease of
interpretation, the life satisfaction data were standar-
dized to have a mean of 100 and standard deviation
(S.D.) of 10. In each case, the analysis pooled the re-
peated observations at ages 18, 21, 25, 30 and 35
years to obtain an estimate of the population-averaged
associations between presence of mental health prob-
lems and life satisfaction using a generalized estimat-
ing equation (GEE) modelling approach (Zeger &
Liang, 1986). These models were of the form:

Yit = B0+ B1Xit + B2AGEit +Uit (1)
where Yit was life satisfaction for the ith participant in
time period t (t = 18, 21, 25, 30, and 35 years), Xit was
the measure of mental health for each individual i at
time t, AGEit was the age of individual i at the time
period t, and Uit was the disturbance term. In these
models, the coefficient B1 provides an estimate of
change in life satisfaction with changes in the mental
health measure Xit. The coefficient B2 provides an esti-
mate of the effects of age on life satisfaction. The mod-
els assumed an unstructured correlation matrix of life
satisfaction scores for each individual over time.
These models were extended to include multiplicative
tests of age ×mental health problems and sex ×mental
health problems interactions.

Adjustment for confounding

The availability of repeated-measures data makes it
possible to take into account confounding by non-
observed fixed factors by using fixed-effects regression
models. An account of the use of fixed-effects re-
gression methods can be found in Hamerle &
Ronning (1995) and Allison (2009). The models fitted
were of the form:

Yit = B0+ B1Xit + B2AGEit + μi +Uit (2)
where μi were a set of individual specific terms that
were assumed to reflect the effects of all non-observed
fixed sources of variation in the outcome Yi. These fac-
tors include all childhood, family and personal charac-
teristics that have a fixed effect on outcomes over time.
Thus fixed effects may include both genetic and en-
vironmental influences.

The models in Eqs. (1) and (2) above were fitted
using Stata 12 for Windows (USA).

Examining the direction of causation

To explore the possibility of reciprocal associations be-
tween the measures of life satisfaction and mental
health over time, a structural equation model
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described in Boden et al. (2010) and Fergusson et al.
(2009) was fitted to the data. This analysis made it
possible to estimate reciprocal associations between
life satisfaction and mental health, taking into account
the correlated effects of fixed sources of variation
influencing the measures of life satisfaction and mental
health over time and the across-time continuities in
these measures.

This model is shown in Fig. 1 and assumes the fol-
lowing: (1) observed life satisfaction scores at time t
(denoted LS t, with t = 18, 21, 25, 30, 35 years) were

influenced by fixed sources of variation (LS) that
were constant over time and by time-dynamic sources
of variation (ULSt); (2) the observed mental health
measures (denoted MHt, with t = 18, 21, 25, 30, 35
years) were also influenced by fixed sources of vari-
ation (MH) that were constant over time and time-
dynamic sources of variation (UMHt); (3) the fixed
factors of LS and MH were permitted to be correlated;
(4) the time-dynamic components of life satisfaction
(ULSt) and mental health (UMHt) were linked by auto-
regressive processes in which past life satisfaction

Fig. 1. Structural equation model of the association between measures of life satisfaction and number of mental health
problems assessed on five occasions. This is an autoregressive model of life satisfaction and mental health problems
incorporating fixed effects and reciprocal paths between time-dynamic components of life satisfaction and mental health. LSt,
Life satisfaction at time t; LS, fixed effects component of LSt; ULSt, time-dynamic component of LSt; νt, disturbance term for
ULSt; MHt, mental health problems at time t; MH, fixed effects component of MHt; UMHt, time-dynamic component of MHt;
τt, disturbance term UMHt. Time t is shown as 18, 21, 25, 30 and 35 years representing assessments in the intervals: 17–18,
20–21, 24–25, 29–30 and 34–35 years.
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predicted future life satisfaction and in which past
mental health predicted future mental health, respect-
ively; (5) the time-dynamic components of life satisfac-
tion and mental health were reciprocally related at t =
21, 25, 30 or 35 years so that current ULSt influenced
current UMHt and vice versa with these reciprocal ef-
fects assumed to be constant over time (see online
Supplement 5).

The reciprocal causal model depicted in Fig. 1 was
fitted to the observed measures of life satisfaction
and mental health problems for the intervals of 17–
18, 20–21, 24–25, 29–30 and 34–35 years. The fit of
this model was then compared with the fit of two
other models that assumed unidirectional causal ef-
fects between life satisfaction and mental health prob-
lems. These models were: (1) a model that assumed a
unidirectional effect from life satisfaction to mental
health problems (i.e. B1≠ 0; B2 = 0); (2) a model that
assumed a unidirectional effect from mental health
problems to life satisfaction (i.e. B1 = 0; B2≠ 0).

The model in Fig. 1 was fitted to the data of 1056
respondents assessed on measures of mental health
and life satisfaction at ages 18, 21, 25, 30 or 35 years.
In each case, the model was fitted to the variance–co-
variance matrix of the repeated measures of mental
health problems and life satisfaction using methods
of full-information maximum likelihood estimation.
Model fitting was conducted in MPlus 7 (Muthén &
Muthén, 1998–2012). Model goodness of fit was
assessed on the basis of the model χ2 goodness-of-fit
statistic, the comparative fit index (CFI) and the root
mean square error of approximation (RMSEA). In
well-fitting models, the CFI should be close to 1 and
the RMSEA less than 0.05. These indices were supple-
mented by Akaike’s information criterion (AIC) for
comparison of the relative fit of the three models.
The model with the smallest AIC may be assumed to
be the best fitting from a series of alternatives
(Schermelleh-Engel et al. 2003).

Sample size and sample bias

The analyses reported in this paper were based on data
from respondents studied at age 18 years (n = 1024),
age 21 years (n = 1011), age 25 years (n = 998), age 30
years (n = 986) and age 35 years (n = 961) for whom in-
formation was available on both mental health prob-
lems and life satisfaction for at least one assessment
from 18 to 30 years. These samples represented be-
tween 78.6% and 82.2% of the participants surviving
to age 18 years (n = 1245), age 21 years (n = 1240), age
25 years (n = 1234), age 30 years (n = 1231) and age 35
years (n = 1223).

The level of sample attrition raises issues of the ex-
tent to which the results may have been influenced

by sample selection bias resulting from selective sam-
ple attrition. To examine this issue, all analyses were
repeated using the techniques described by Carlin
et al. (1999). These methods involved a two-stage pro-
cess. In the first stage, a sample selection model was
constructed by using data gathered at birth to predict
inclusion in the analysis sample. In all cases, this analy-
sis showed that there were statistically significant (p <
0.05) tendencies for the analysis sample to under-
represent children from more socially disadvantaged
backgrounds (low parental education, single parent
family, child of Māori or Pacific Island ethnicity and
low socio-economic status). On the basis of the fitted
selection model, the sample was then post-stratified
into a series of groups and the probability of inclusion
in the analysis sample was estimated for each group. In
the second stage of the analysis, the data were reana-
lysed with the observations for each individual
weighted by the inverse of the probability of sample
inclusion. In all cases, the weighted analyses produced
essentially identical conclusions to the results reported
here, suggesting that the effects of missing data and
possible sample selection bias on the results were likely
to be minimal.

Results

Associations between mental health disorders and
life satisfaction

Table 1 shows the associations between measures of
mental health in the past 12 months (major depression,
anxiety disorder, suicidal ideation/attempt, alcohol de-
pendence, illicit substance dependence, any mental
health problem) and mean life satisfaction scores
pooled over the repeated observations obtained at
ages 18, 21, 25, 30 and 35 years. The source data on
which this table was based are presented in online
Supplement 2. The pooled associations were analysed
by fitting population-averaged regression models that
included age as a factor (see Method). Table 1 reports
the regression coefficients, standard errors and p
values relating each mental health problem to the
pooled mean life satisfaction scores (scaled to a mean
of 100 and a S.D. of 10). The table shows that in all
cases, the presence of mental health problems was
associated with statistically significant reductions in
life satisfaction (p < 0.01). Inspection of the regression
coefficients suggested that overall, those reporting
mental health problems had mean life satisfaction
scores which were from 0.21 to 0.45 S.D.s lower than
those not reporting mental health problems. These
analyses were extended to test for multiplicative
age ×mental health problem, and sex ×mental health
problem interactions. Only two statistically significant
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interactions were found [sex × alcohol dependence (p =
0.044) and age × any mental health problem (p =
0.035)]. However, given the number of comparisons
made and the weak associations, these interactions
were likely to be due to chance variation as a result
of multiple statistical significance testing. This con-
clusion was supported by the Bonferroni corrected p
value (p = 0.008); using this value, neither of the inter-
actions was statistically significant.

Adjustment for confounding

One explanation of the findings in Table 1 is that the
associations between mental health and life satisfaction
reflect the presence of non-observed confounding fac-
tors. To address this issue, the analyses in Table 1
were extended by fitting fixed-effects regression mod-
els to control for non-observed fixed sources of con-
founding (see Method). The adjusted results in
Table 2 show that, in all cases, control for confounding
reduced the regression coefficients linking mental
health problems with life satisfaction. Nonetheless,
after adjustment, all associations between mental
health problems and life satisfaction remained statisti-
cally significant (p < 0.05), with the exception of alcohol
dependence that was marginally statistically signifi-
cant (p = 0.05).

The fixed-effects regression models reported in
Table 2 were further extended to include additional
control for a series of time-dynamic covariates that
were correlated with both mental health and life satis-
faction. These covariates included the respondent re-
port (in the past 12 months prior to the assessment)
of: being in a cohabiting partnership; experiencing
interpersonal problems; experiencing financial prob-
lems; and weekly income from employment. The
same pattern of adjusted associations was observed
in these analyses (see online Supplement 3), suggesting
that the associations between mental health and life

Table 1. Life satisfaction scores by presence/absence of mental health problems (past 12 months) pooled over all observations at 18, 21, 25, 30
and 35 years

Life satisfaction score by presence/absence
of mental health problem

Predictor Problem present Problem absent B (S.E.) p

Major depression
Pooled mean life satisfaction (S.D.) 94.8 (10.5) 100.9 (9.6) −4.380 (0.388) <0.001
Pooled n 750 4230

Anxiety disorder
Pooled mean life satisfaction (S.D.) 96.4 (10.4) 100.6 (9.8) −2.767 (0.378) <0.001
Pooled n 709 4271

Suicidal ideation/attempt
Pooled mean life satisfaction (S.D.) 93.0 (10.4) 100.5 (9.8) −4.521 (0.587) <0.001
Pooled n 321 4659

Alcohol dependence
Pooled mean life satisfaction (S.D.) 95.4 (9.8) 100.2 (10.0) −2.168 (0.717) 0.003
Pooled n 177 4803

Illicit substance dependence
Pooled mean life satisfaction (S.D.) 94.9 (11.2) 100.2 (9.9) −2.915 (0.817) <0.001
Pooled n 200 4780

Any mental health problem
Pooled mean life satisfaction (S.D.) 96.2 (10.1) 101.5 (9.6) −3.730 (0.293) <0.001
Pooled n 1415 3565

S.E., Standard error; S.D., standard deviation.

Table 2. Estimated effects of presence of mental health problems on
life satisfaction scores after adjustment for confounding by
non-observed fixed factors

Predictor B (S.E.) p

Major depression −3.952 (0.379) <0.001
Anxiety disorder −2.193 (0.388) <0.001
Suicidal ideation/attempt −3.296 (0.546) <0.001
Alcohol dependence −1.389 (0.710) 0.050
Illicit substance dependence −1.621 (0.706) 0.022
Any mental health problem −3.045 (0.313) <0.001

S.E., Standard error.
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satisfaction were resilient to control for both non-
observed fixed sources of confounding and the corre-
lated effects of other time-dynamic processes.

Accumulation of mental health problems and life
satisfaction

To summarize the associations between life satisfaction
and the accumulation of mental health problems, a
further analysis was conducted on the number of men-
tal health problems experienced (categorized as none,
1, 2, and 3+ problems). Descriptive information
(mean, S.D., n) for the mean life satisfaction scores at
each assessment age, and pooled over all observations,
by the number of mental health problems is shown in
online Supplement 4. A fixed-effects regression model
was fitted to the repeated-measures data on life satis-
faction and number of mental health problems to con-
trol for confounding by non-observed fixed factors.
This analysis showed the presence of a significant lin-
ear association (B =−1.974, S.E. = 0.188, p < 0.001) be-
tween the number of mental health problems
reported at a given time and mean life satisfaction
scores. After adjustment for confounding, the number
of mental health problems explained 7.3% of the vari-
ance in life satisfaction.

Examining the direction of causation

The above findings clearly suggest the existence of a
robust causal relationship between life satisfaction
and mental health over time. This conclusion, in turn,
raises issues regarding the direction of causation. On
the one hand, it can be argued that mental health prob-
lems will reduce life satisfaction (Murphy et al. 2005;
Bray & Gunnell, 2006; Desousa et al. 2008; Beutel
et al. 2010; Koivumaa-Honkanen et al. 2011; Bellis
et al. 2012; Flèche & Layard, 2013; Layard et al. 2013).

However, on the other hand, it may be suggested
that life satisfaction is a resiliency/vulnerability factor
that influences susceptibility to mental health prob-
lems (Park, 2004; Faragher et al. 2005; Sirgy, 2012). To
represent the associations between life satisfaction
and mental health, the structural equation model in
Fig. 1 was fitted to the data (see Method and online
Supplement 5). This model examined the relationship
between life satisfaction and the number of mental
health problems observed at 18, 21, 25, 30 and 35
years. Three versions of the structural equation
model shown in Fig. 1 were fitted to the data:

Model 1. A model assuming reciprocal paths be-
tween life satisfaction and mental health (i.e. B1≠
0; B2≠ 0).
Model 2. A unidirectional model assuming life satis-
faction influenced mental health but there was no ef-
fect of mental health on life satisfaction (i.e. B1≠ 0;
B2 = 0).
Model 3. A unidirectional model assuming that
mental health influenced life satisfaction but life sat-
isfaction did not influence mental health (i.e. B1 = 0;
B2≠ 0).

Table 3 summarizes the goodness of fit of the three
models and shows that model 1 (reciprocal paths) pro-
vided the best fit to the observed data. Further, com-
parison of model χ2 statistics showed that the fit of
model 1 was significantly better than the unidirectional
model 2 [Δχ2 = 4.82, degrees of freedom (df) = 1, p <
0.05] and model 3 (Δχ2 = 6.09, df = 1, p < 0.05).

Finally, the reciprocal model was fitted to the data on
the individual mental health problems major depression,
anxiety disorder, suicidal ideation/attempt, alcohol de-
pendence and illicit substance dependence. The majority
of the structural equation model analyses (major de-
pression, illicit substance dependence, suicidal ideation/

Table 3. Summary of fitted model coefficients for the causal associations between life satisfaction and the number of mental health problems and
model goodness of fit indices

Model parameter Goodness-of-fit indices

Model B (S.E.) p χ2 (df), p CFI RMSEA AIC

Model 1, reciprocal effects
Effect of life satisfaction on mental health: B1 −0.018 (0.007) 0.011 31.78(28), 0.284 0.998 0.011 37 619
Effect of mental health on life satisfaction: B2 −0.496 (0.222) 0.025

Model 2, unidirectional
Effect of life satisfaction on mental health: B1 −0.032 (0.003) <0.001 36.60(29), 0.157 0.997 0.016 37 622

Model 3, unidirectional
Effect of mental health on life satisfaction: B2 −0.953 (0.135) <0.001 37.87(29), 0.125 0.996 0.017 37 624

S.E., Standard error; df, degrees of freedom; CFI, comparative fit index; RMSEA, root mean square error of approximation;
AIC, Akaike’s information criterion.
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attempt) showed statistically significant effects of life sat-
isfaction on mental health, while statistically significant
effects of mental health on life satisfaction were found
for anxiety disorder. These findings are generally consist-
ent with the conclusion that overall mental health and
life satisfaction were reciprocally related variables (see
online Supplement 5).

Discussion

In this article, we examined the associations between
life satisfaction and psychiatric disorder using data
gathered over the course of a 35-year longitudinal
study. This research had a number of strengths when
compared with existing research. These strengths in-
clude: (a) the availability of life satisfaction and mental
health measures from late adolescence to mature adult-
hood; (b) comprehensive measurement of mental
health problems using DSM diagnostic criteria; and
(c) the availability of longitudinal data permitting ad-
justment for non-observed confounding and an exam-
ination of reciprocal associations between life
satisfaction and mental health. A commentary on the
major findings and their implications is provided
below.

(1) In confirmation of previous research there were
consistent findings suggesting that the presence
of mental health problems was associated with
reductions in life satisfaction. This conclusion
held for measures of major depression, anxiety dis-
order, suicidality, alcohol dependence and illicit
substance dependence. Overall, the presence of
mental health problems was associated with a
0.21 to 0.45 S.D. reduction in mean life satisfaction
scores.

(2) These analyses were extended to adjust the associa-
tions between mental health problems and life sat-
isfaction by controlling for non-observed fixed
covariates. Fixed-effects regression controls for
any source of non-observed confounding (includ-
ing genetic), providing this influence has a fixed
and enduring effect on life satisfaction. The analy-
sis showed that after adjustment, significant asso-
ciations (p < 0.05) remained between life
satisfaction and major depression, anxiety dis-
order, suicidal ideation/attempt and illicit sub-
stance dependence. In agreement with a previous
analysis (Swain et al. 2012), there was no statisti-
cally significant association between alcohol de-
pendence and life satisfaction (p > 0.10). After
statistical control, those reporting any mental
health problem had mean life satisfaction scores
that were 0.30 S.D.s lower than those with no dis-
order. This analysis was extended to examine the

dose–response relationship between the number of
disorders reported and mean life satisfaction. This
analysis showed a consistent trend for mean life
satisfaction to decline with increasing reports of
mental health problems. Those reporting three or
more disorders had mean life satisfaction scores
that were nearly 0.60 S.D.s lower than those report-
ing no mental health problems (see online
Supplementary Table S4.2).
These findings are generally consistent with pre-

vious research that has examined the linkages be-
tween mental health and life satisfaction (Murphy
et al. 2005; Bray & Gunnell, 2006; Desousa et al.
2008; Beutel et al. 2010; Koivumaa-Honkanen
et al. 2011; Bellis et al. 2012; Sun & Shek, 2012;
Flèche & Layard, 2013; Layard et al. 2013). In ad-
dition, the conclusions are consisted with the con-
clusions of genetically informative studies using
twin samples to control for confounding (Kendler
et al. 2011; Bartels et al. 2013; Nes et al. 2013).

(3) To explore the associations between life satisfaction
and mental health further, a structural equation
model was fitted to the data. This analysis sug-
gested the presence of a reciprocal association be-
tween life satisfaction and mental health in which:
(a) increasing life satisfaction was associated with
fewer mental health problems (B =−0.018, S.E. =
0.007, p = 0.011); and (b) an increasing number of
mental health problems was associated with declin-
ing life satisfaction (B =−0.496, S.E. = 0.222, p = 0.025).

While substantial research has been conducted on life
satisfaction and mental health, in nearly all of the stu-
dies research has focused on the influence of life satis-
faction on mental health. An exception is Sun & Shek
(2012) who examined the relationship between life sat-
isfaction and behavioural adjustment in a sample of
Chinese adolescents. This analysis found evidence of
reciprocal relationships between life satisfaction and
behavioural adjustment and concluded ‘. . .that adoles-
cents with higher level of positive youth development
were more satisfied with life and had lesser problem
behaviour, with higher level of life satisfaction and
lower level of problem behaviour mutually influencing
each other’ (p. 541). These conclusions are consistent
with the findings of this study. These emerging
findings of reciprocal relationships between life satis-
faction and mental health highlight the need for
more research in this area and for studies to avoid uni-
directional analysis of the effects of life satisfaction on
mental health without consideration of a reverse
association.

While this study has a number of strengths relating
to the longitudinal design, it is not without limitations.
In particular, the findings reported in this paper are
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specific to a particular cohort studied over a particular
time period using a particular set of measurements.
The extent to which the study findings generalize to
other contexts is not known. Notwithstanding these
reservations, the present study suggests the presence
of robust reciprocal associations between mental health
problems and life satisfaction.

Supplementary material

For supplementary material accompanying this paper
visit http://dx.doi.org/10.1017/S0033291715000422

Acknowledgements

This research was funded by grants from the Health
Research Council of New Zealand (HRC 11/792), the
National Child Health Research Foundation (Cure
Kids), the Canterbury Medical Research Foundation
and the New Zealand Lottery Grants Board.

Declaration of Interest

None.

References

Allison PD (2009). Fixed Effects Regression Models. Sage:
Newbury Park, CA.

American Psychiatric Association (1994). Diagnostic and
Statistical Manual of Mental Disorders, 4th edn. American
Psychiatric Association: Washington, DC.

Bartels M, Boomsma DI (2009). Born to be happy? The etiology
of subjective well-being. Behavior Genetics 39, 605–615.

Bartels M, Cacioppo JT, van Beijsterveldt TCM, Boomsma DI
(2013). Exploring the association between well-being
and psychopathology in adolescents. Behavior Genetics 43,
177–190.

Bellis MA, Lowey H, Hughes K, Deacon L, Stansfield J,
Perkins C (2012). Variations in risk and protective factors
for life satisfaction and mental wellbeing with deprivation:
a cross-sectional study. BMC Public Health 12, 492.

Beutel ME, Glaesmer H, Wiltink J, Marian H, Brahler E
(2010). Life satisfaction, anxiety, depression and resilience
across the life span of men. The Aging Male 13, 32–39.

Boden JM, Fergusson DM, Horwood LJ (2008). Does
adolescent self-esteem predict later life outcomes? A test of
the causal role of self-esteem. Development and
Psychopathology 20, 319–339.

Boden JM, Fergusson DM, Horwood LJ (2010). Cigarette
smoking and depression: tests of causal linkages using a
longitudinal birth cohort. British Journal of Psychiatry 196,
440–446.

Bray I, Gunnell D (2006). Suicide rates, life satisfaction and
happiness as markers for population mental health. Social
Psychiatry and Psychiatric Epidemiology 41, 333–337.

Carlin JB, Wolfe R, Coffey C, Patton GC (1999). Tutorial in
biostatistics. Analysis of binary outcomes in longitudinal
studies using weighted estimating equations and
discrete-time survival methods: prevalence and incidence of
smoking in an adolescent cohort. Statistics in Medicine 18,
2655–2679.

DeNeve KM, Cooper H (1998). The happy personality: a
meta-analysis of 137 personality traits and subjective
well-being. Psychological Bulletin 124, 197–229.

Desousa C, Murphy S, Roberts C, Anderson L (2008). School
policies and binge drinking behaviours of school-aged
children in Wales: a multilevel analysis. Health Education
Research 23, 259–271.

Diener E (2000). Subjective well-being: the science of
happiness and a proposal for a national index. American
Psychologist 55, 34–43.

Diener E, Suh EM, Lucas RE, Smith HL (1999). Subjective
well-being: three decades of progress. Psychological Bulletin
125, 276–302.

Dolan P, Peasgood T, White M (2008). Do we really know
what makes us happy? A review of the economic literature
on the factors associated with subjective well-being. Journal
of Economic Psychology 29, 94–122.

Faragher EB, Cass M, Cooper CL (2005). The relationship
between job satisfaction and health: a meta-analysis.
Occupational and Environmental Medicine 62, 105–112.

Fergusson DM, Boden JM, Horwood LJ (2008). Exposure to
childhood sexual and physical abuse and adjustment in
early adulthood. Child Abuse and Neglect 32, 607–619.

Fergusson DM, Boden JM, Horwood LJ (2009). Tests of
causal links between alcohol abuse or dependence and
major depression. Archives of General Psychiatry 66, 260–266.

Fergusson DM, Horwood LJ (2001). The Christchurch Health
and Development Study: review of findings on child and
adolescent mental health. Australian and New Zealand
Journal of Psychiatry 35, 287–296.

Fergusson DM, Horwood LJ (2013). The Christchurch Health
and Development Study. In The Christchurch Experience: 40
Years of Research and Teaching (ed. P. Joyce, G. Nicholls,
K. Thomas and T. Wilkinson), pp. 79–87. University of
Otago: Christchurch.

Fergusson DM, McLeod GFH, Horwood LJ (2013).
Childhood sexual abuse and adult developmental
outcomes: findings from a 30-year longitudinal study in
New Zealand. Child Abuse and Neglect 37, 664–674.

Flèche S, Layard R (2013). How mental health affects
life-satisfaction. In Mental Illness and Unhappiness. German
Socio-Economic Panel Study (SOEP): Berlin (report number
600) (http://www.diw.de/soeppapers).

Frey BS, Luechinger S, Stutzer A (2004). Valuing Public
Goods: The Life Satisfaction Approach (CESifo working
paper no. 1158) (http://hdl.handle.net/10419/76476).

Gardner J, Oswald AJ (2006). Do divorcing couples become
happier by breaking up? Journal of the Royal Statistical
Society. Series A, Statistics in Society 169, 319–336.

Hamerle A, Ronning G (1995). Panel analysis for qualitative
variables. In Handbook of Statistical Modeling for the Social and
Behavioral Sciences (ed. G. Arminger, C. C. Clogg and M.
E. Sobel), pp. 401–451. Plenum Press: New York.

Life satisfaction and mental health problems 2435

https://doi.org/10.1017/S0033291715000422 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291715000422


Kendler KS, Myers JM, Maes HH, Keyes CLM (2011).
The relationship between the genetic and environmental
influences on common internalizing psychiatric
disorders and mental well-being. Behavior Genetics 41,
641–650.

Koivumaa-Honkanen H, Rissanen T, Hintikka J,
Honkalampi K, Haatainen K, Tarja S, Viinamäki H (2011).
Factors associated with life satisfaction in a 6-year
follow-up of depressive out-patients. Social Psychiatry and
Psychiatric Epidemiology 46, 595–605.

Layard R, Chisholm D, Patel V, Saxena S (2013). Mental
Illness and Unhappiness. CEP Discussion Paper. Centre for
Economic Performance: London (report number 1239)
(http://cep.lse.ac.uk/pubs/download/dp1239.pdf).

Lucas RE (2005). Time does not heal all wounds: a
longitudinal study of reaction and adaptation to divorce.
Psychological Science 16, 945–950.

Lucas RE, Clark AE (2006). Do people really adapt to
marriage? Journal of Happiness Studies 7, 405–426.

Lucas RE, Clark AE, Georgellis Y, Diener E (2003).
Reexamining adaptation and the set point model of
happiness: reactions to changes in marital status. Journal of
Personality and Social Psychology 84, 527–539.

Mellor D, Stokes M, Firth L, Hayashi Y, Cummins R (2008).
Need for belonging, relationship satisfaction, loneliness,
and life satisfaction. Personality and Individual Differences 45,
213–218.

Murphy JG, McDevitt-Murphy ME, Barnett NP (2005).
Drink and be merry? Gender, life satisfaction, and alcohol
consumption among college students. Psychology of
Addictive Behaviors 19, 184–191.

Muthén LK, Muthén BO (1998–2012). Mplus Users Guide, 7th
edn. Muthén & Muthén: Los Angeles, CA.

Nes RB, Czajkowski NO, Røysamb E, Ørstavik RE, Tambs
K, Reichborn-Kjennerud T (2013). Major depression and
life satisfaction: a population-based twin study. Journal of
Affective Disorders 144, 51–58.

Oswald AJ, Powdthavee N (2006). Does happiness adapt? A
longitudinal study of disability with implications for
economists and judges. IZA Discussion Papers. Institute for
the Study of Labor (IZA): Bonn (report number 2208)
(http://hdl.handle.net/10419/33766).

Ozer DJ, Benet-Martinez V (2006). Personality and the
prediction of consequential outcomes. Annual Review of
Psychology 57, 401–421.

Park N (2004). The role of subjective well-being in positive
youth development. Annals of the American Academy of
Political and Social Science 591, 25–39.

Ryan RM, Deci EL (2001). On happiness and human
potentials: a review of research on hedonic and eudaimonic
well-being. Annual Review of Psychology 52, 141–166.

Schermelleh-Engel K, Moosbrugger H, Müller H (2003).
Evaluating the fit of structural equation models: tests of
significance and descriptive goodness-of-fit measures.
Psychological Research 8, 23–74.

Seligman ME, Csikszentmihalyi M (2000). Positive
psychology: an introduction. American Psychologist 55, 5–14.

Sirgy MJ (2012). The Psychology of Quality of Life: Hedonic
Well-Being, Life Satisfaction and Eudaimonia. Social Indicators
Research Series 50. Springer: Dordrecht.

Steel P, Schmidt J, Shultz J (2008). Refining the relationship
between personality and subjective well-being. Psychological
Bulletin 134, 138–161.

Sun RCF, Shek DTL (2012). Positive youth development, life
satisfaction and problem behaviour among Chinese
adolescents in Hong Kong: a replication. Social Indicators
Research 105, 541–559.

SwainNR,GibbSJ,HorwoodLJ, FergussonDM (2012).Alcohol
andcannabisabuse/dependence symptomsand life satisfaction
in young adulthood. Drug and Alcohol Review 31, 327–333.

Vaillant GE (2000). Adaptive mental mechanisms: their role
in a positive psychology. American Psychologist 55, 89–98.

van Praag BMS, Frijters P, Ferrer-i-Carbonell A (2001). The
Anatomy of Subjective Well-being. German Institute for
Economic Research (DIW Berlin) (discussion paper no. 265)
(http://hdl.handle.net/10419/18249).

Winkelmann L, Winkelmann R (1998). Why are the
unemployed so unhappy? Evidence from panel data.
Economica 65, 1–15.

World Health Organization (1993). Composite International
Diagnostic Interview (CIDI). World Health Organization:
Geneva, Switzerland.

Zeger SL, Liang K-Y (1986). Longitudinal data analysis for
discrete and continuous outcomes. Biometrics 42, 121–130.

2436 D. M. Fergusson et al.

https://doi.org/10.1017/S0033291715000422 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291715000422

