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ABSTRACT
Objectives: To examine the association between Attention-Deficit/Hyperactivity Disorder
(ADHD) and personality characteristics and the potential mediating role of these
characteristics in the relationship between ADHD and depression in older adults in the
general Dutch population.
Design: Data from the Longitudinal Aging study Amsterdam in 2008/2009 were used in
a cross-sectional design on 231 participants with and without ADHD, aged 60-94 years.
Questionnaires assessing self-esteem, self-efficacy, mastery, neuroticism and social
inadequacy were administered. ADHD was measured by means of ADHD diagnosis and level
of ADHD symptoms. Linear regression analyses were performed to assess the association
between ADHD (symptoms) and personality characteristics. Single and multivariate
mediation analyses were performed to examine the mediating role of personality
characteristics in the relationship between ADHD (symptoms) and depressive symptoms.
Results: ADHD was significantly negatively associated with sense of mastery
(B=-2.44, t=- 3.14, df=228, p= 0.002), self-esteem (B=- 1.16, t=- 2.27,
df=228, p= 0.02), and self-efficacy (B=- 2.33, t =- 2.02, df = 228, p= 0.045) and
positively associated with neuroticism (B= 0.99, t= 4.90, df= 228, p <0.001) and
social inadequacy (B= 0.65, t = 3.32, df = 229, p= 0.001). In the single mediation
analyses, all personality characteristics were mediators in the relationship between
ADHD symptoms and depressive symptoms. In the multivariate analysis only mastery
and self-esteem were mediators.
Conclusions: Older adults with ADHD reported lower self-esteem and sense of mastery
and higher levels of neuroticism and social inadequacy than older adults without ADHD.
Mastery and self-esteem partly explained the association between ADHD and depressive
symptoms in old age. The results implicate that in treatment clinicians should pay attention
to the personality characteristics of older adults with ADHD.
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INTRODUCTION
Attention-Deficit/Hyperactivity Disorder (ADHD) is a chronic disorder which may persist into
older age (1). ADHD negatively affects children and adults in their functioning in several
fields, such as in friendships (2,3), relationships (4), education (5) and work (6). Furthermore,
children, younger and older adults with ADHD often suffer from comorbid anxiety disorders
(7), depression (8) and externalizing behaviors (9). Consequently, patients with ADHD will
often undergo negative experiences which negatively affect the formation of personality
characteristics such as the individual’s self-esteem (10), self-efficacy (11) and mastery (12).
In turn, these personality characteristics are necessary to adequately deal with stressful
events (13). By using maladaptive coping strategies, such as aggressively confronting
or avoiding the stressful situation (14), adults with ADHD maintain and reinforce their
dysfunctional self-beliefs. Locked in this vicious circle of ongoing stressful situations and
disappointments, the ADHD patient sees the negative view of the self confirmed (15),
which may lead to depression and guilt (16). Since greater self-esteem, self-efficacy and
mastery are associated with greater endurance, lower depression and general well-being
(17), treatment has also focused on improvements of these personality characteristics in
adults with ADHD (18).
Not only have self-esteem, self-efficacy and mastery been associated with both ADHD and
depression, but neuroticism has also been associated with both ADHD and depression in
several studies (19,20). Neuroticism reflects emotional lability, including vulnerability to
fear, stress and depression (21). Although the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV) criteria for ADHD does not include deficient mood
regulation, individuals with ADHD exhibit more mood instability, more difficulty coping with
stress and have a higher risk for anxiety and depression disorders than individuals without
ADHD (14,22–24). Extraversion, another personality characteristic, has been negatively
associated with depression (25). Conflicting results are found in the relationship between
ADHD and extraversion; some studies found an association between adults ADHD and high
extraversion, whereas others did not find these associations (26,27). In the relationship
between ADHD and depression, it seems plausible that neuroticism may play a mediating
role in the association between ADHD and depression, although this role is not so very likely
for the personality trait extraversion.
To our knowledge, nothing is known about the association between ADHD and personality
characteristics, and the role of personality characteristics in the relationship between ADHD
and depression in older age. In older age, there is an increased probability for physical illness,
decline in cognitive functioning and negative life events such as loss of significant others.
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Possibly due to these physical and social changes, ageing is also accompanied with change
in personality characteristics; studies on the life-span development of self-esteem showed
that self-esteem increases from adolescence to middle adulthood, and then decreases in old
age (28). In addition, older adults with functional limitations or chronic diseases experience
lower sense of mastery (29). In contrast, the neuroticism and extraversion personality
characteristics are quite consistent traits in (old) adult life (30), although neuroticism tends
to increase in old age (31). The combination of negative consequences of ageing and the
accumulation of lifelong negative experiences may lead to lower self-esteem and sense of
mastery in older adults with ADHD.
There are two aims this study. First, to obtain more insight in personality characteristics
among older adults with ADHD compared to older adults without ADHD. Second, to examine
the putative mediating role of personality characteristics in the relationship between ADHD
and depressive symptoms in older adults with ADHD.

METHODS
Study sample
Data for the present study were collected in the Longitudinal Aging Study Amsterdam (LASA),
an ongoing study of changes in autonomy and well-being with aging in The Netherlands. Full
details on sampling are described elsewhere (32). In summary, a random sample of older
men and women (55-85 years), stratified by age and sex, was drawn from the population
registries of eleven municipalities in three geographic areas of the Netherlands. Data
collection started in 1992-1993 (N=3,107) with respondents born in 1908–1937. Follow-ups
were carried out every three years since then. In 2002-2003 a new cohort was sampled
(birth years 1938-1947, N=1,002) with the same sampling frame as the earlier cohort. Both
samples were combined and follow-up was carried out every three years. Every wave
consisted of two parts, a main and a medical interview, in which tests were performed and
structured questionnaires were administered. In the present study, data were used from the
follow-up wave in 2008-2009.
The ADHD side study started in 2008-2009. In the 2008-2009 wave of LASA an ADHD screening
instrument was part of the medical interview (N=1,494). In order to limit the number of
diagnostic interviews, a two-phase non-proportional stratified random sampling procedure
was used. On the basis of the results of the screener (phase one) the sample was divided
into tertiles with low (group1), intermediate (group 2) and high a priori likelihood of ADHD
(group 3). These tertiles were randomly, but non-proportionally sampled for respondents
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who were approached for the diagnostic interview (phase two). Three exclusion criteria
were implemented. First, low cognitive functioning, measured with the Mini-Mental State
Examination, a frequently used screening instrument for global cognitive dysfunction (33).
The scale consists of 23 items and scores range from 0 to 30, with higher scores indicating
better cognitive functioning. Respondents with an MMSE score ≤18 were excluded. Second,
those who experienced cognitive decline, which was defined as a difference in score of more
than one standard deviation on the MMSE (≥3 points) over a period of 3 years were excluded.
Finally, respondents with a history of cerebrovascular accident were excluded. In phase two,
all of the participants in group 3, and random samples of the participants in groups 1 and
2 (N=271) were approached for a diagnostic interview. In total 85 respondents of group 1
(90%), 80 of group 2 (86%) and 69 of group 3 (82.3%) consented to be interviewed. Three
respondents were excluded from statistical analyses due to too many missing values on the
diagnostic interview, a cerebral vascular accident or not being able to recollect childhood
conditions. Thus, the total study sample consisted of 231 older adults.
Full details of the ADHD side study on sampling, measurements and non-response are
described elsewhere (34). All interviews were conducted in the homes of respondents by
specially trained and closely supervised interviewers. All interviews were tape-recorded in
order to check the quality of the data. Informed consent was obtained from all participants,
and approval of the Ethical Review Board of the VU University Medical Center (VUmc) was
obtained.
Measures
ADHD diagnosis
To diagnose ADHD, the Diagnostic Interview for ADHD in Adults, second edition,
(Diagnostisch Interview Voor ADHD bij volwassenen, DIVA 2.0) was used (35). This semistructured interview was administered in 2010 and consists of two parts: one to assess the
presence of all 18 DSM-IV TR criteria in childhood (primary school, ages 6-12 years) and at
present; the other to assess impairment in five areas of functioning (work, education, family,
social/relationships and self-confidence) in childhood and at present, related to the ADHD
symptoms. The test-retest reliability of the DIVA 2.0 has not been examined yet.
In this study the cut-off point for current symptoms suggested by Kooij et al. (36) and
Barkley et al. (37) was used. For the ADHD diagnosis it was required to have four or more
symptoms of either inattention and/or hyperactivity-impulsivity during the 6 months prior
to the interview (36), and to have six symptoms of either inattention and/or hyperactivityimpulsivity in childhood (DSM-IV criterion A). It was also required to have clinically significant
impairment in at least two areas of daily life during the past 6 months prior to the interview
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and in childhood (criterion C and D).
ADHD symptoms
To increase the power of statistical analyses a sum score of all the ADHD symptoms at
present and in childhood was calculated. The score ranged from 0-36, where higher scores
indicated more ADHD symptoms.
Outcome measures
Personality characteristics
Self-esteem reflects the individual’s positive or negative attitude toward the self as a totality
and was measured by an adapted version of Rosenberg Self-esteem scale (38), which
consisted of 4 items, with categories ranging from 1=strongly agree to 5=strongly disagree.
The scale score is the sum of the ratings, with a range from 4 to 20 such that a higher rating
indicates more self-esteem (Crohnbach’s α = 0.93 in the complete LASA sample, wave 20082009, N=1,601).
Self-efficacy reflects the belief of a person in his or her ability to organize and execute certain
behaviors that are necessary in order to attain a desired outcome and was measured with
the 12-item version of the General Self-Efficacy Scale (GSES)(39). Response categories range
from 1 =strongly disagree to 5=strongly agree. This scale, ranging from 12 to 60, with higher
score indicating higher sense of self-efficacy, had a good reliability in the complete LASA
sample in 2008-2009 (Crohnbach’s α = 0.97).
Mastery (or sense of mastery) reflects the extent to which one regards one’s life-chances
as being under one’s own control. (13) Mastery was measured by the Pearlin Mastery Scale.
(13) A 5-item shortened version was used, a instead of the original 7-items (29). Response
categories range from 1=strongly disagree to 5=strongly agree. This scale, ranging from 5
to 25, with higher score indicating higher sense of mastery, had a good reliability in ithe
complete LASA sample in 2008-2009 (Crohnbach’s α = 0.94).
Neuroticism was measured with a neuroticism scale consisting of 15-items derived from
the Nederlandse Persoonlijkheids Vragenlijst (DPQ, the Dutch Personality Questionnaire)
(40). Respondents scoring high on neuroticism experience a broad range of negative moods,
including emotions such as fear, sadness/depression and self-dissatisfaction. Respondents
were asked to indicate whether various similar statements applied to them (yes, do not
know, no). A previous study in the LASA-sample showed the 15-item scale had a good
reliability in measuring Neuroticism in an older population (Crohnbach’s α = 0.83)(41).
Social Inadequacy was measured with a 10-item social inadequacy scale derived from
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the DPQ. Social Inadequacy is highly negatively correlated with the extraversion scale of
the Five-Factor Personality Inventory, a list based on the Big Five factors of personality (r=
-0.71) (42). Respondents scoring high on the social inadequacy scale experience anxiety in
social situations. A previous study in the LASA-sample showed the 10-item scale had a good
reliability (Crohnbach’s α = 0.82)(41).
Neuroticism and social Inadequacy were assessed in 2001-2003. Since personality
characteristics are quite stable over time, it was expected that the characteristics were
similar in 2008-2009.
Depressive symptoms
Depressive symptoms were measured with the Center for Epidemiologic Studies Depressive
Scale (CES-D)(43). The CES-D is a self-report scale and consists of 20 items covering
depressive symptomatology experienced in the past week. Each answer is rated on a 4-point
scale ranging from 0 =rarely or never to 3= mostly or always. The total score of the 20 items
ranges from 0 to 60, higher scores indicating more depressive symptoms. This scale has
been shown to have good psychometric properties (44) with a Crohnbach’s alpha of 0.87
(45).
Statistical Analysis
Differences in the characteristics of the respondents according to diagnostic status were
examined with independent samples t-test or Mann Whitney U test, and chi-squared tests
for categorical variables.
Neuroticism and Social Inadequacy were transformed with the natural logarithm
(ln(1+neuroticism)) to obtain a near-normal distribution. Linear regression analyses were
performed to assess the association between ADHD diagnosis and level of ADHD symptoms
(independent variables) and continuous personality characteristics variables as dependent
variables, adjusted for age. Since in the study sample older adults with ADHD were
significantly younger than older adults without ADHD, age was included as a covariate in
the analyses. Effect sizes of the linear regression analyses were measured with R2. Effect
sizes ≥.01 were considered small, effect sizes ≥ .06 were considered medium, and effect
sizes ≥.14 were considered large (46).
In the associations between ADHD diagnosis and depressive symptoms, the personality
characteristics were added separately as a mediator in the single mediator analyses.
Depressive symptoms were transformed with the natural logarithm (ln(1+CES-D score)) to
obtain a near-normal distribution. A total of four regression parameters were estimated
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using bootstrap procedures as described by Preacher and Hayes (47): 1) of the mediator
regressed on the predictor variable (a path); 2) of the mediator regressed on the outcome
variable (b path); 3) of the outcome variable regressed on the predictor variable (direct
effect, c path); and 4) the parameter representing the indirect effect of the predictor on the
outcome via the mediator (c’ path). The indirect effect refers to the ab pathway. Figure 1
shows the model of the simple mediation.
Significant indirect effects (p<0.05) were considered as evidence consistent with mediation.
A final model was fit that included all significant mediators to examine the unique
contribution of each mediator. The reported results are based on 5,000 bootstrap samples

Figure 1. The simple mediation model in which X transmits an effect on Y directly as well as indirectly
through M.

and age was included as covariate. The same procedure was performed with level of ADHD
symptoms. In addition, in a final step, the personality characteristics that were significant
mediators in the relationship between level of ADHD symptoms and depressive symptoms
were added in a multivariate mediation analysis. Due to low numbers in the ADHD diagnosis
group (N=23), the multivariate mediation analysis was only performed with the level of
ADHD symptoms. Effect sizes of the mediation analyses were calculated as followed; the R2
of the linear analyses between ADHD/ADHD symptoms and depressive symptoms with age
as covariate was subtracted from the model summary R2 of the mediation analyses. Data
were analyzed using IBM SPSS Statistics 20.
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RESULTS
Descriptive statistics of the respondents are presented in Table 1. Of the 231 respondents,
137 were women (59%). The average age was 71 years (SD=7.7, range 60-94) and N=23
were diagnosed with ADHD. The respondents with ADHD were significantly younger and
reported more depressive symptoms than the respondents without ADHD. In addition,
older adults with ADHD reported lower sense of mastery, higher neuroticism and higher
social inadequacy than older adults without ADHD.

Table 1 Personality characteristics in older adults with and without ADHD
a
Without ADHD
With ADHD
N=23
N=208
Age in years (M, SD)

Female (N, %)
Number of depressive symptoms
*
(Median, IQR)
1

Mastery (M, SD)
1
Self esteem (M, SD)
1
Self efficacy (M, SD)
2*
Neuroticism (Median, IQR)
2*
Social inadequacy (Median, IQR)
1

72.04

7.85

68.02

4.87

7.00

3-12

13.00

9-23

17.29
14.85
42.42
4.00
4.00

3.59
2.19
5.25
2-8
1-8

15.30
13.87
40.70
12.00
8.00

3.54
3.22
5.90
7.5-20
5-13.5

125

60.1

12

52.2

2

T, X ,Z
3.49
0.54

d.f.
36.1
1
1

p
0.001
0.51

0.001
2.51
1.43
1.47
-4.85
-3.22

227
24.3
227

0.01
0.17
0.14
<0.001
0.001

Of N=2 data is missing
Of N=1 data is missing
*
Analyzed with independent Samples Mann-Whitney U test
a
= ≥4 symptoms of Inattention and/or Hyperactivity-Impulsivity at present time and ≥6 symptoms of Inattention and/or
Hyperactivity-Impulsivity in childhood
M=Mean, SD= Standard Deviation, IQR = InterQuartile Range
2

Table 2 shows the associations between ADHD diagnosis/ADHD symptoms and personality
characteristics, with age as a covariate. The ADHD diagnosis and the level of ADHD
symptoms were significantly negatively associated with self-esteem, self-efficacy and
mastery and positively associated with neuroticism and social inadequacy. The associations
had moderate effect sizes.
Table 3 shows the single mediation analyses of the relationship between ADHD diagnosis/
level of ADHD symptoms and depressive symptoms, with age as a covariate. In Table 3 can
be seen that the direct effect of ADHD on depressive symptoms (c path B=0.68, bootstrap
p<0.001) became insignificant when neuroticism was added as mediator (c’ path B=0.30,
bootstrap p=0.13, R2 = 0.10). Results in Table 3 indicate that mastery, neuroticism and social
inadequacy partially mediated the relationship between ADHD and depressive symptoms,
since the confidence intervals of the indirect effect did not cross zero. The effect sizes ranged
from small (R2= 0.04 for social inadequacy) to large (R2= 0.25 for mastery).

93


The single mediation analyses in the relationship between level of ADHD symptoms and
depressive symptoms showed that the relationship was partially mediated by self-esteem,
self-efficacy, mastery, neuroticism and social inadequacy. The effect sizes ranged from small
(R2= 0.03 for social inadequacy) to large (R2= 0.27 for self-esteem).

Table 2 Associations between ADHD diagnosis, symptoms and personality characteristics, with age as a covariate

B

ADHD diagnosis
d.f.
t
p

2

R

B

d.f.

ADHD symptoms
t
p

2

R

Mastery

-2.44

228

-3.14

0.002

0.09

-0.16

228

-4.73

< 0.001

0.13

Self esteem

-1.16

228

-2.27

0.024

0.04

-0.07

228

-3.13

0.002

0.06

Self efficacy

-2.33

228

-2.02

0.045

0.06

-0.18

228

-3.40

0.001

0.09

0.99

228

4.90

<0.001

0.10

0.06

228

6.84

< 0.001

0.17

0.65

229

3.32

0.001

0.05

0.03

229

3.10

0.002

0.04

Neuroticism

1

Social inadequacy
1

1

variables are transformed with natural logarithm

The results of the multivariate mediation analyses in the relationship between level of ADHD
symptoms and depressive symptoms are shown in Table 4. The results revealed that only
self-esteem and mastery were statistically significant mediators.

DISCUSSION
To our knowledge, this is the first study that examines the association between ADHD and
personality characteristics in old age and the first to examine the possible mediating role
of personality characteristics in the association between ADHD and depressive symptoms.
The findings of this study show that older adults with ADHD have lower self-esteem, lower
self-efficacy, lower sense of mastery and higher levels of neuroticism and social inadequacy
than older adults without ADHD. These associations had moderate effect sizes. The results
also showed that mastery and self-esteem partly mediated the relationship between ADHD
severity and depressive symptoms.
Our results are in line with previous studies among children and younger adults with ADHD,
where individuals with ADHD reported lower self-esteem, self-efficacy and mastery than
individuals without ADHD. The mechanism explaining the association between ADHD and
lower self-esteem, self-efficacy and mastery in old age is as yet unknown. One possible
explanation may be that an earlier developed negative view of the self continues to exist
into late life. This lifelong poor self-belief may imply that older adults with ADHD experience
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ADHD
symptoms

ADHD
diagnosis

ADHD
variables (X)

225
226

Neuroticism

Social
Inadequacy

5.76

3.52

.68**

0.05**

t

B

(c)

Total effect

0.18**

0.44**

-0.18**

-0.16**

-0.07*

4.08**

7.48**

-2.33*

-2.44*

-1.16*

B

3.37

8.15

-3.40

-4.73

-3.13

3.56

5.98

-2.03

-3.14

-2.27

t

Effect of X on
M
(a)

0.03*

0.04**

-0.06**

-0.12**

-0.20**

0.03*

0.05**

-0.07**

-0.13**

-0.22**

B

2.79

4.09

-6.00

-8.18

-10.07

3.09

5.26

-6.56

-8.93

-10.40

t

Effect of M on
Y
(b)

0.04**

0.03*

0.04**

0.03**

0.03**

0.54*

0.30

0.52*

0.37*

0.42*

B

(c’)

4.96

3.18

4.71

3.79

4.72

2.78

1.52

2.52

2.17

2.67

t

Direct effect

0.01

0.02

0.01

0.019

0.015

0.14

0.38

0.16

0.31

0.25

B

Indirect
effect
(ab)

∆

2

0.32

0.11

1

(0.001;0.011)

(0.010;0.029)

(0.005;0.019)

(0.010;0.030)

(0.005;0.025)

(0.05;0.30)

0.41
0.34
0.27
0.20
0.17

1
1
1

1

1

0.140

0.17

1

(0.19;0.63)

0.22

(-0.01;0.34)

(0.11;0.53)

0.38
1

0.071

b

b

R
(model
summary)

(-0.05;0.55)

(ab)

95% CI

* p<0.05,
** p<0.001
ab-path was considered statistically significant when the 95% confidence interval (CI) did not include zero
Regression parameters were estimated by bootstrap procedures
ª Degrees of freedom of the model summary.
b 2
R of the linear regression between ADHD diagnosis/ADHD symptoms (IV) and depressive symptoms (LN transformed), with
age as covariate.

1

225

Self-efficacy

226

Social
Inadequacy

225

225

Neuroticism

Mastery

225

Self-efficacy

225

225

Mastery

Self-esteem

225

d.f.ª

Self-esteem

Mediating
variable (M)

0.03

0.07

0.13

0.20

0.27

0.04

0.10

0.15

0.25

0.31

Change

2

R

Table 3 Single mediation of the relationship between ADHD and depressive symptoms (LN transformed) through personality characteristics and age
as covariate

96
-0.17*
0.44**
0.18**

Self-efficacy

Neuroticism

Social Inadequacy

0.008

0.001

-0.006

-0.06**

-0.16**

Effect of M on
DV
(b)

-0.002

0.0004

0.001

0.010

0.011

Indirect effect
(ab)
(ab)

95% CI

1

1

(-0.005;0.002)

(-0.010;0.010)

(-0.003;0.005)

(0.003;0.018)

(0.004;0.020)

* p<.05,
** p<.001,
^ significant based on 95% confidence interval (CI)
1
significant based on 95% confidence interval (CI)
∆
Regression parameters were estimated by bootstrap procedures
ª Degrees of freedom of the model summary.
b 2
R of the linear regression between ADHD symptoms (IV) and depressive symptoms (LN
transformed), with age as covariate.

-0.16**

Mastery

Effect of IV
on M
(a)

-0.07*

.03**

Direct
effect
(c’)

Self-esteem

.05**

219

N=227

Total effect
(c)

d.f ª

(M)

Mediating variables

(model
summary)
b
0.140
0.46

R

2

Table 4 Multiple mediation of the relationship between ADHD symptoms and depressive symptoms (LN transformed) through
personality characteristics and age as covariate

0.32

Change

2

R



their low self-esteem, self-efficacy and mastery as ego-syntonic and clinicians treating older
adults with ADHD should be aware of the possible complex psychiatric presentation of
ADHD with internalized poor self beliefs. Future (longitudinal) research may provide insight
in the possible associations and pathways leading to low (ego-syntonic) self-esteem, selfefficacy and sense of mastery in older adults with ADHD.
The finding that older adults with ADHD have higher levels of neuroticism compared to older
adults without ADHD is not surprising. Neuroticism is defined by anger, dysphoric mood
and negative affect, which are often seen in clinical observations of patients with ADHD
(48). Unexpectedly, older adults with ADHD reported higher levels of social inadequacy
than older adults without ADHD. Higher levels of social inadequacy corresponds to being
shy, inhibited, and being uncomfortable in company of others, while lower levels of social
inadequacy include extraversion, being open, talkative and being active in group activities.
Previous studies found mixed results concerning extraversion and ADHD, some studies
found a relationship between ADHD and extraversion (49,50), while others did not (26,27).
Although it could be expected that ADHD is related to low social inadequacy or high
extraversion, especially as originally defined by Eysenck, who included impulsiveness along
with sociability and activity, later on, impulsiveness was dropped from the extraversion
construct (26). Extraverts tend to have better social skills than introverts, which is in contrast
with the social characteristics of individuals with ADHD. Individuals with ADHD are often
less well liked, more socially rejected, and have more friendship problems (2). The result of
this study, that older adults with ADHD score higher on social inadequacy and thus probably
lower on extraversion, is in line with the social characteristics of individuals with ADHD.
The mechanism underlying the relationship between ADHD and personality traits is still
unknown; it is possible that personality traits share a common cause with ADHD, are
influenced or changed by ADHD, or lie in the same continuum. Martel and his colleagues (51)
examined personality traits as possible viable candidates for mediators of the relationship
between genetic risk and ADHD. Several genes that are important for dopaminergic
neurotransmission have been implicated in both ADHD and personality traits. For example,
the DRD4 seven-repeat allele has been shown to be associated with ADHD symptoms as well
as with high neuroticism and low conscientiousness (51). Longitudinal research would be
helpful to determine the causal pathways of ADHD symptoms and the Big Five personality
traits.
The second aim of the study was to examine the potential mediating roles of personality
characteristics in the relationship between ADHD and depressive symptoms. The relationship
between ADHD severity and depressive symptoms were partially mediated by all personal
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personality characteristics in the single mediation analyses, where the effect sizes ranged
from small (R2= 0.03 for social inadequacy) to large (R2= 0.27 for self-esteem). When all the
personality characteristics were added in one model in the multivariate mediation analysis,
the results showed that only self-esteem and mastery partially mediated this relationship.
To our knowledge, this is the first study to examine the mediating role of personality
characteristics between ADHD and depression. Previous studies in older adults did examine
the possible predictors of depression; low self-esteem, low mastery and high neuroticism
were found to be strongly related to becoming depressed (52,53). Surprisingly, neuroticism
was not a significant mediator when all the personality characteristics were added in the
final model, which could have been expected seen the strong relationship between level of
ADHD symptoms and neuroticism (19) and between neuroticism and depression (20, 54).
Self-esteem, self-efficacy and neuroticism are strongly related, and may even be markers
of the same higher order concept (55). The overlap of the personality characteristics may
be an explanation why neuroticism was not found to be a mediator in the multiple analysis.
Strengths and limitations
A strength of this study is that it uses data on ADHD and personality characteristics in a
representative cohort of older adults. This study makes contributions by examining the
relationship between ADHD and personality characteristics, and by adding personality
characteristics as mediators in the association between ADHD and depressive symptoms in
older age. However, the findings of this study should be interpreted in light of its limitations.
First, only two of the Big Five personality traits could be examined. Other personality traits,
such as low agreeableness and low conscientiousness have been shown to be associated
with ADHD. Therefore, it is likely that this association persists into older age. However, data
on these personality characteristics were not available. Second, due to the cross-sectional
nature of the study, we are limited in drawing strong causal conclusions. Longitudinal
studies are needed to further determine the direction of effects. Third, the role of ageing in
the association between ADHD and personality characteristics was not examined. Although
we did control for age, ageing and the accompanied decline of cognitive functioning and
negative life events may also have played an important role in the association between
ADHD and personality characteristics. Finally, a limitation is the relatively small sample size
of the ADHD sample. However, the power of the regression analyses were 0.80 and higher,
which can be considered as sufficient power levels. Therefore, the results seem reliable for
interpretation.
Conclusions
The findings suggest that older adults with ADHD have low self-esteem and mastery, and
high levels of neuroticism and social inadequacy. Self-esteem and mastery partly mediated
98

the relationship between ADHD severity and depressive symptoms. The results of this
study imply that that in treatment, clinicians should pay attention to the complex clinical
picture of older adults with ADHD, who may have ego-syntonic poor self-beliefs that may
play an important role in developing and/or maintaining depressive symptoms. Still, many
unresolved issues remain. Future research should consider examining the mediating role of
personality characteristics in children and younger adults with ADHD in relationship with
depression and explore possible prevention of depression through increasing self-esteem
and sense of mastery.
Acknowledgements
We thank Nicole Korten for her time and help with the statistical analyses.

99



REFERENCES
1.

Guldberg-Kjär T, Sehlin S, Johansson B. ADHD symptoms across the lifespan in a population-		
based Swedish sample aged 65 to 80. Int Psychogeriatr. 2012;FirstView:1–9.

2.

Nijmeijer JS, Minderaa RB, Buitelaar JK, Mulligan A, Hartman CA, Hoekstra PJ. Attention-deficit/
hyperactivity disorder and social dysfunctioning. Clin Psychol Rev. 2008;28(4):692–708.

3.

Hoza B. Peer Functioning in Children With ADHD. J Pediatr Psychol. 2007;32(6):655–63.

4.

Eakin L, Minde K, Hechtman L, Ochs E, Krane E, Bouffard R, et al. The marital and family 		
functioning of adults with ADHD and their spouses. J Atten Disord. 2004;8(1):1–10.

5.

LeFever GB, Villers MS, Morrow AL, Vaughn III. Parental perceptions of adverse educational 		
outcomes among children diagnosed and treated for ADHD: A call for improved school/provider
collaboration. Psychol Sch. 2002;39(1):63–71.

6.

Halmøy A, Fasmer OB, Gillberg C, Haavik J. Occupational Outcome in Adult ADHD: Impact of 		
Symptom Profile, Comorbid Psychiatric Problems, and Treatment A Cross-Sectional Study of 414
Clinically Diagnosed Adult ADHD Patients. J Atten Disord. 2009 ;13(2):175–87.

7.

Spencer T, Biederman J, Wilens T. Attention-Deficit/Hyperactivity Disorder and Comorbidity. 		
Pediatr Clin North Am. 1999;46(5):915–27.

8.

Sobanski E, Brüggemann D, Alm B, Kern S, Deschner M, Schubert T, et al. Psychiatric comorbidity
and functional impairment in a clinically referred sample of adults with attention-deficit/		
hyperactivity disorder (ADHD). Eur Arch Psychiatry Clin Neurosci. 2007;257:371–7.

9.

August GJ, Realmuto GM, Joyce T, Hektner JM. Persistence and Desistance of Oppositional 		
Defiant Disorder in a Community Sample of Children With ADHD. J Am Acad Child 			
Adolesc Psychiatry. 1999;38(10):1262–70.

10.

Harpin V, Mazzone L, Raynaud J-P, Kahle J, Hodgkins P. Long-Term Outcomes 			
of ADHD: A Systematic Review of Self-Esteem and Social Function. J Atten Disord [Internet]. 		
2013 [cited 2013 Jun 3]; Available from: http://jad.sagepub.com/content/			
early/2013/05/21/1087054713486516

11.

Newark PE, Elsässer M, Stieglitz R-D. Self-Esteem, Self-Efficacy, and Resources in Adults With 		
ADHD. J Atten Disord [Internet]. 2012 [cited 2012 Dec 12]; Available from: http://jad.		
sagepub.com/content/early/2012/10/10/1087054712459561

12.

Roberts RE, Roberts CR, Chan W. One-year incidence of psychiatric disorders and associated risk
factors among adolescents in the community. J Child Psychol Psychiatry. 2009;50(4):405–15.

13.

Pearlin LI, Schooler C. The Structure of Coping. J Health Soc Behav. 1978 Mar 1;19(1):2–21.

14.

Young S. Coping strategies used by adults with ADHD. Personal Individ Differ. 2005;38(4):809–16.

15.

Newark PE, Stieglitz R-D. Therapy-relevant factors in adult ADHD from a cognitive behavioural 		
perspective. ADHD Atten Deficit Hyperact Disord. 2010;2(2):59–72.

16.

Safren SA, Sprich S, Chulvick S, Otto MW. Psychosocial treatments for adults with attention-		
deficit/hyperactivity disorder. Psychiatr Clin North Am. 2004;27(2):349–60.

17.

Lightsey OR. What Leads to Wellness? The Role of Psychological Resources in Well-Being. Couns
Psychol. 1996;24(4):589–735.

100

18.

Bramham J, Young S, Bickerdike A, Spain D, McCartan D, Xenitidis K. Evaluation of Group 		
Cognitive Behavioral Therapy for Adults With ADHD. J Atten Disord. 2009 Mar 1;12(5):434–41.

19.

White JD. Review Personality, temperament and ADHD:: a review of the literature. Personal 		
Individ Differ. 1999 oktober;27(4):589–98.

20.

Quilty LC, Pelletier M, Deyoung CG, Michael BR. Hierarchical personality traits and the 		
distinction between unipolar and bipolar disorders. J Affect Disord [Internet]. 2012 [cited 2013
Apr 23]; Available from: http://www.ncbi.nlm.nih.gov/pubmed/23261133

21.

Costa PT, McCrae RR. Neo PI-R professional manual. Odessa FL Psychol Assess Resour. 		
1992;396:653–65.

22.

Haavik J, Halmøy A, Lundervold AJ, Fasmer OB. Clinical assessment and diagnosis of adults with
attention-deficit/hyperactivity disorder. Expert Rev Neurother. 2010 Oct;10(10):1569–80.

23.

Sobanski E. Psychiatric comorbidity in adults with attention-deficit/hyperactivity disorder 		
(ADHD). Eur Arch Psychiatry Clin Neurosci. 2006 Sep;256(S1):i26–31.

24.

Kessler RC, Adler L, Barkley R, Biederman J, Conners CK, Demler O, et al. The prevalence and 		
correlates of adult ADHD in the United States: Results from the National Comorbidity 		
Survey Replication. Am J Psychiatry. 2006 Apr;163(4):716–23.

25.

Quilty LC, Pelletier M, DeYoung CG, Michael Bagby R. Hierarchical personality traits and the 		
distinction between unipolar and bipolar disorders. J Affect Disord. 2013 mei;147(1–3):247–54.

26.

Nigg JT, John OP, Blaskey LG, Huang-Pollock CL, Willcutt EG, Hinshaw SP, et al. Big five 		
dimensions and ADHD symptoms: links between personality traits and clinical symptoms. J Pers
Soc Psychol. 2002 Aug;83(2):451–69.

27.

Ranseen JD, Campbell DA, Baer RA. NEO PI-R profiles of adults with attention deficit disorder. 		
Assessment. 1998;5(1):19–24.

28.

Orth U, Robins RW, Widaman KF. Life-span development of self-esteem and its effects on 		
important life outcomes. J Pers Soc Psychol. 2012;102(6):1271.

29.

Deeg DJH, Huisman M. Cohort differences in 3-year adaptation to health problems among Dutch
middle-aged, 1992–1995 and 2002–2005 - Springer. [cited 2013 Jun 3]; Available from: http://		
link.springer.com/article/10.1007/s10433-010-0157-1/fulltext.html

30.

Roberts BW, DelVecchio WF. The rank-order consistency of personality traits from childhood to
old age: a quantitative review of longitudinal studies. Psychol Bull. 2000;126(1):3.

31.

Steunenberg B, Twisk JWR, Beekman ATF, Deeg DJH, Kerkhof AJFM. Stability and Change of 		
Neuroticism in Aging. J Gerontol B Psychol Sci Soc Sci. 2005 Jan 1;60(1):P27–33.

32.

Huisman M, Poppelaars J, van der Horst M, Beekman AT, Brug J, van Tilburg TG, et al. Cohort 		
Profile: The Longitudinal Aging Study Amsterdam. Int J Epidemiol. 2011;40(4):868–76.

33.

Folstein MF, Folstein SE, McHugh PR, others. “ Mini-mental state”. A practical method for 		
grading the cognitive state of patients for the clinician. J Psychiatr Res. 1975;12(3):189–98.

34.

Michielsen M, Semeijn E, Comijs HC, van de Ven P, Beekman ATF, Deeg DJH, et al. Prevalence of
attention-deficit hyperactivity disorder in older adults in The Netherlands. Br J Psychiatry. 		
2012;201:298–305.

35.

Kooij JJS. Adult ADHD. Diagnostic Assessment and Treatment. Amsterdam: Pearson Assessment
and Information; 2010.

36.

Kooij JJS, Buitelaar JK, van den Oord EJ, Furer JW, Rijnders CAT, Hodiamont PPG. Internal and 		
external validity of attention-deficit hyperactivity disorder in a population-based sample of 		

101


adults. Psychol Med. 2005;35(6):817–27.
37.

Barkley RA, Murphy KR, Fischer M. ADHD in adults: What the science says. New York: Guilford;
2007.

38.

Rosenberg M. Society and the adolescent self-image [Internet]. Rosenberg M. Princeton, 		
NJ: Princeton University Press; 1965 [cited 2013 Jan 23]. Available from: http://psycnet.apa.org/
psycinfo/1990-98431-000

39.

Sherer M, James EM, Mercandante B, Prentice-Dunn S, Jacobs B, RONALD WR. The self-efficacy
scale: Construction and validation. Psychol Rep. 1982;51(2):663–71.

40.

Luteijn F, Starren J, Van Dijk H. Manual for the Dutch Personality Questionnaire. Handleiding bij
de NPV. Lisse Neth Swets En Zeitlinger. 1975;

41.

Steunenberg B, Beekman ATF, Deeg DJH, Kerkhof AJFM. Neuroticism in the elderly: the utility of
the shortened DPQ-scales (in Dutch). Tijdschr Gerontol Geriatr. 2003;34(3):118–24.

42.

Barelds DP., Luteijn F. Measuring personality: a comparison of three personality questionnaires
in the Netherlands. Personal Individ Differ. 2002;33(4):499–510.

43.

Radloff LS. The CES-D Scale: A Self Report Depression Scale for Research in the General. Appl 		
Psychol Meas. 1977;1(3):385–401.

44.

Beekman ATF, Van Limbeek J, Deeg DJH, Wouters L, Van Tilburg W. Screening for depression in
the elderly in the community: Using the Center for Epidemiological Studies Depression Scale 		
(CESD-D) in The Netherlands. Tijdschr Gerontol Geriatr. 1994;25:95–103.

45.

Penninx BW, van Tilburg T, Boeke AJP, Deeg DJ, Kriegsman DM, van Eijk JTM. Effects of social 		
support and personal coping resources on depressive symptoms: Different for various chronic 		
diseases? Health Psychol. 1998;17(6):551.

46.

Field A. Discovering Statistics Using SPSS. SAGE; 2007. 858 p.

47.

Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing 		
indirect effects in multiple mediator models. Behav Res Methods. 2008 Aug 1;40(3):879–91.

48.

Ambrosini PJ, Bennett DS, Elia J. Attention deficit hyperactivity disorder characteristics: II. Clinical
correlates of irritable mood. J Affect Disord. 2013;145(1):70–6.

49.

Braaten EB, Rosén LA. Emotional reactions in adults with symptoms of attention deficit 		
hyperactivity disorder. Personal Individ Differ. 1997;22(3):355–61.

50.

Parker JDA, Majeski SA, Collin VT. ADHD symptoms and personality: relationships with the fivefactor model. Personal Individ Differ. 2004 maart;36(4):977–87.

51.

Martel MM, Nikolas M, Jernigan K, Friderici K, Nigg JT. Personality Mediation of Genetic Effects

52.

Orth U, Trzesniewski KH, Robins RW. Self-esteem development from young adulthood to old age:

on Attention-Deficit/Hyperactivity Disorder. J Abnorm Child Psychol. 2010;38(5):633–43.
A cohort-sequential longitudinal study. J Pers Soc Psychol. 2010;98(4):645.
53.

Steunenberg B, Beekman AT, Deeg DJ, Kerkhof AJ. Personality and the onset of depression in late
life. J Affect Disord. 2006;92(2):243–51.

54.

Kotov R, Gamez W, Schmidt F, Watson D. Linking “Big” Personality Traits to Anxiety, Depressive,

55.

Judge TA, Erez A, Bono JE, Thoresen CJ. Are measures of self-esteem, neuroticism, locus 		

and Substance Use Disorders: A Meta-Analysis. Psychol Bull. 2010;136(5):768–821.
of control, and generalized self-efficacy indicators of a common core construct? J Pers 		
Soc Psychol. 83(3):693–710.

102

103

