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ABSTRACT
Background: Comorbidity between Attention-Deficit/Hyperactivity Disorder (ADHD) and 

depression is high, also in older adults. Thus far it is not well understood why ADHD and 

depression are so strongly interrelated. One factor that may play a role in older adults with 

ADHD is an increased risk of experiencing adverse life events.

Methods: Six year follow-up data were used from the Longitudinal Aging Study Amsterdam 

(LASA). To diagnose ADHD, the DIVA 2.0, a diagnostic interview was administered among a 

subsample (N = 230, age 60 – 94 years). In addition to the ADHD diagnosis, the associations 

between the number of ADHD symptoms, depressive symptoms and adverse life events 

were examined. Data were analysed by means of logistic and linear regression analyses.

Results: Compared to older adults without ADHD, those with ADHD reported more serious 

conflicts. The risk of depression in older adults with ADHD was partly explained by serious 

conflicts. Furthermore, the association between ADHD severity and depression was stronger 

in those who experienced serious conflicts and those who experienced more adverse life 

events.

Limitations: The ADHD diagnosis was based on the DSM-IV criteria, which were developed 

for children, and have not yet been validated in (older) adults.

Conclusions: Having conflicts with others and accumulation of adverse life events over time 

partly explained the association between ADHD and depression. Better and earlier treatment 

of ADHD may prevent the development of depression in the presence of life events 

associated with ADHD.
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Introduction
The comorbidity between Attention-Deficit/Hyperactivity Disorder (ADHD) and depression 

has been well documented in children and younger adults. It has been found to affect 

20% – 70% of patients with ADHD and is a major burden.140–142 Depressive symptoms, 

recurrent brief depression or fully developed depressive episodes are reported by 

35% – 50% of adults with ADHD.4,26 A recent study of our group showed that ADHD occurs 

in 2.8% – 4.2% of older adults aged 60 – 94 years and does not disappear with aging.59 In 

another study of our group, we showed that the association between ADHD and depression 

is also present in older age.121 Thus far it is not well understood why ADHD and depression 

are so strongly interrelated even in advanced age. One factor that may play a role in the 

development and maintenance of depression in older adults with ADHD is an increased risk 

of experiencing adverse life events. Several studies and a meta-analyses showed adverse 

life events to be associated with depressive symptoms in late life.23,47–50 The life events that 

showed an association with depression were: the death of significant others, severe illness 

of self or significant others, negative socioeconomic circumstances, negative events in 

relations, total number of negative life events, and the number of daily hassles.23 Although 

little research has been done into the associations between adverse life events and ADHD, 

in the few studies published it was found that children and younger adults with ADHD 

reported more negative life events than controls51 and that ADHD severity in younger adults 

is associated with more negative life events.52,143 In addition, adults with ADHD are less likely 

to be employed, have had more job changes and are less likely to have graduated high 

school or obtained a college degree.23 They also report more problems with relationships,24 

financial problems1 and high financial stress.25 Older adults are frequently exposed to various 

life events and with aging the chance of experiencing adverse life events increases.53 It is 

therefore important to test the effect of adverse life events on the relation between ADHD 

and depression in this population. We aimed to test the hypothesis that ADHD in older adults 

is associated with more adverse life events, and that the association between ADHD and 

depression was affected by life events.

Methods
STUDY SAMPLE
The study was part of the Longitudinal Aging Study Amsterdam (LASA), an on-going 

population-based study on the predictors and consequences of changes in physical, 

cognitive, emotional and social functioning of older people in the Netherlands. Procedures, 

sampling and data collection have been described previously in detail.55 In short, a random 

sample of older men and women, stratified by age and sex according to the expected five-

year mortality, was drawn from the population registries of eleven municipalities in three 
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geographic areas representative of the Netherlands. Data collection started in 1992 – 1993 

(N = 3107) with respondents born between 1908 and 1937. Further follow-ups were carried 

out every three years since then. In 2002 – 2003 a new cohort was sampled (birth years 

1938 – 1947; N = 1002) from the same sampling frame as the earlier cohort. Both samples 

were combined and follow-up was carried out every three years. Interviews consisted of a 

main interview, after about four weeks followed by a medical interview in which tests were 

performed and structured questionnaires completed. Informed consent was obtained from 

all participants. The study was approved by the Ethical Review Board of the VU University 

Medical Center (VUmc).

In the present study we use data from the 6th LASA measurement cycle, which took place in 

2008 – 2009 (N = 1601). The ADHD study started in 2008. In the 2008 – 2009 measurement 

cycle of LASA an ADHD screening list was incorporated in the medical interview (N = 1494).1 

This screener showed good validity in our sample.64 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 1) the sample was divided into tertiles: 

with high (score 3 – 9); intermediate (score 1 – 2) and low (score 0) a priori likelihood of 

ADHD. These tertiles were randomly, but non-proportionally sampled for respondents who 

were approached for the diagnostic interview (Phase 2). In order to exclude persons with 

severe memory problems that could have influenced the reliability of the answers during 

the interview, respondents with a Mini-Mental State Examination (MMSE)56 score ≤ 18 were 

excluded (n = 2). With this low cut-off, persons with severe cognitive impairment were 

excluded from the sample, while persons with (symptoms of) depression remained part of 

the study sample. In addition, 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 six years, were excluded. Finally, respondents with a history of cerebrovascular 

accident were excluded. In order to diagnose ADHD, diagnostic interviews (the Diagnostic 

Interview for ADHD in Adults, second edition; DIVA 2.0) were conducted in Phase 2. In the 

second phase, 84 respondents of the high scoring group (99%), 93 of the moderate scoring 

group (43%) and 94 respondents of the low scoring group (14%) were approached for a 

diagnostic interview (N = 271). In total 69 respondents of the high scoring group (82%), 80 

of the intermediate group (86%) and 85 of the low scoring group (90%) consented to be 

interviewed. 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. Four respondents were excluded from statistical analyses due to too 

many missing values (≥ 3) on the DIVA 2.0, a cerebral vascular accident, not being able to 

recollect childhood conditions, or too many missing values on the life events questions. Thus, 

the study sample consisted in total of N = 230. 
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MEASURES
ADHD diagnosis
ADHD was screened with a questionnaire developed by Barkley et al.1 It consists of nine 

items: seven items regarding inattention, one item regarding hyperactivity and one item 

on impulsivity. A sum score was calculated by adding up the answers on these questions 

(yes = 1; no = 0). The sum score ranged from 0 (no symptoms of ADHD) to 9 (all symptoms 

of ADHD). The screener was administered orally in both Phase 1 and Phase 2 by extensively 

trained interviewers. 

To diagnose ADHD the Diagnostic Interview for ADHD in Adults, second edition (DIVA 2.0),57 

was used. The DIVA 2.0 is a semi-structured diagnostic interview for the assessment of 

ADHD in adults and was selected for several reasons. The DIVA 2.0 was developed in 

Dutch and is freely available in 17 languages (http://www. divacenter.eu). It is based on the 

DSM-IV-TR criteria for ADHD and is widely used by mental health care professionals in the 

Netherlands and abroad. It assesses both current and childhood symptoms and impairment. 

With every DSM-IV-TR criterion, several examples are given to facilitate recognition. In our 

study the cut-off for current symptoms suggested by Kooij et al. and Barkley et al. was used.1,11 

Respondents were classified as ‘case’ when they met the following criteria: at least four 

symptoms of either inattention and/or hyperactivity-impulsivity during the 6 months or longer 

prior to the interview, and at least six symptoms of either inattention and/or hyperactivity-

impulsivity in childhood (5 – 12 years of age).11,58 Following the DSM-IV-TR criteria C and D, 

the respondents had to have clinically significant impairment in at least two areas of daily life 

(work, education, family, social and relationships and/or self- confidence) during the 6 months 

or longer prior to the interview, and in childhood. 

Interviewers were adequately trained to evaluate the answers to the questions of the 

DIVA 2.0. The authors (ES and MM) intensively supervised all interviews, and questions were 

discussed with an experienced psychiatrist (SK) until agreement was reached. 

ADHD symptoms 
The total number of ADHD symptoms was used as a measure of the severity of ADHD. It was 

calculated as the sum score of all the ADHD symptoms in present time and in childhood. The 

score ranged from 0 to 36, where higher scores indicated more ADHD symptoms. 

Life events 
With a structured questionnaire the occurrence of life events was assessed retrospectively 

(3-years’ time interval) in 2005 – 2006 and 2008 – 2009 covering two 3-years time intervals 

prior to the start of the ADHD study. The life events were adopted from the life events 
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inventory by Tennant and Andrews,144 which consists of sixty-seven items. The items used in 

the LASA study were selected on the following criteria: the event is likely to occur relatively 

frequently in the older population, and the event scores relatively high on the distress and 

life changes scale. For the present study we selected life events that are expected to be 

specifically related to ADHD, based on previous research in younger adults with ADHD. 

These included: relocations, serious conflicts, and financial problems. Answers where 

dichotomized to ‘0’ not experienced the life events in the past 6 years and ‘1’ experienced 

the life events in the past 6 years. 

All single life events were combined and a sum score was calculated. The score ranged from 

0 to 3; higher scores indicated the respondent had experienced more life events in the past 

6 years. 

Depressive symptoms 
Depressive symptoms were assessed with the Dutch translation of the Center for 

Epidemiological Studies-Depression scale (CES-D).130,145 The CES-D was selected for its 

minimal overlap between physical illnesses and symptoms of depression,146 making it suitable 

to be used in older adults. It consists of 20 items covering depressive symptomatology 

experienced in the past week. Answers are 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. A score of 16 and higher suggests a clinically 

relevant level of depressive symptoms.145 Criterion validity of the cut-off of the CES-D for the 

1-month prevalence of major depressive was excellent (sensitivity 100%, specificity 88%).145 

Statistical analysis 
Differences in the characteristics of the respondents according to diagnostic status were 

examined with independent samples t-test for continuous, and chi-squared tests for 

categorical variables. In order to obtain a near-normal distribution, the CES-D score was 

transformed (ln(1+CES-D score)). 

Logistic and linear regression analyses were performed to assess the association between 

ADHD diagnosis or ADHD symptoms respectively, and single life events or total number 

of life events as outcome variables. To assess the effect of life events on the relationship 

between ADHD diagnosis or ADHD symptoms and depression (outcome) linear regression 

models adjusted for the confounding variable age were used. Both a modifying and 

a mediating effect were examined. To study the mediating effect of life events in the 

association between ADHD and depression, the life event variables were entered in the 

age-adjusted models. We considered a life event to influence the association between 
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ADHD and depression when the unstandardized regression coefficient (B) of ADHD changed 

more than 10%. To investigate a modifying effect, i.e. whether the influence of ADHD on 

depression is the same in persons with and without life event, we entered an interaction term 

ADHD diagnosis life event or ADHD symptoms life event in the analyses. P-values < 0.05 

were regarded as statistically significant for main effects, whereas interaction terms were 

considered significant with p-values < 0.10. Data were analysed using IBM SPSS Statistics 20. 

Table 1 Life events in older adults with and without ADHD
ADHDa, n = 23 No ADHD, n = 207 p

Age, mean ± SD 68.0 ± 4.87 72.0 ± 7.86 0.01

Male, n (%) 11 (47.8) 83 (40.1) 0.47

# ADHD Symptoms, mean ± SD 20.6 ± 4.28 6.32 ± 5.17 <0.01

Relocations, n (%) 1 (4.3) 23 (11.1) 0.48b

Serious conflicts with others, n (%) 9 (39.1) 35 (16.9) 0.0.2b

Financial problems, n (%) 2 (8.7) 12 (5.8) 0.64b

Total life events, mean ± SD 0.70 ± 0.88 0.49 ± 0.87 0.28

Depressive symptoms, mean ± SD 16.78 ± 12.54 8.69 ± 7.47 <0.01

ADHD = Attention-Deficit/Hyperactivity Disorder; a = ≥ 4 symptoms of Inattention and/or Hyperactivity-Impulsivity at 

present time and ≥ 6 symptoms of Inattention and/or Hyperactivity-Impulsivity in childhood; b = Fischer exact.

Results 
In total, 230 respondents participated in this study. The respondents in the ADHD group 

were statistically significantly younger, experienced statistically significantly more serious 

conflicts and reported statistically significantly more depressive symptoms than those without 

ADHD (Table 1). There were no statistically significantly differences regarding the other life 

events.

Only one person with ADHD reported relocations and two persons with ADHD reported 

financial problems, therefore these variables were not included in the logistic regression 

analyses between ADHD diagnosis and single life events. Age-adjusted logistic and linear 

regression analyses for ADHD diagnosis and ADHD symptoms showed statistically significant 

associations with serious conflicts. ADHD symptoms were borderline statistically significantly 

associated with financial problems and statistically significantly associated with the number of 

life events (Table 2). 

In Table 3 the results from the age-adjusted logistic and linear regression analyses are 

shown in which the influence of life events on the association between ADHD diagnosis or
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Table 2 Associations between life events (dependent variable) and ADHD diagnosis or 

ADHD symptoms (independent variable), with age as covariate
ADHD diagnosis ADHD symptoms

OR 95% CI p OR 95% CI p

Relocations 0.982 0.917–1.052 0.611

Serious conflicts with others 3.005 1.188–7.596 0.020 1.065 1.015–1.117 0.011

Financial problems 1.072 0.996–1.153 0.063

B 95% CI p B 95% CI p

Total life events 0.201 -0.182–0.583 0.302 0.018 0.000–0.035 0.045

ADHD = Attention-Deficit/Hyperactivity Disorder

ADHD symptoms and depression were studied. ADHD diagnoses as well as ADHD 

symptoms were significantly associated with depressive symptoms. When entering serious 

conflicts into the age-adjusted models, the regression coefficient of ADHD diagnosis and 

ADHD symptoms changed more than 10% (16.2% respectively -10.4%), suggesting that the 

association between ADHD and depression is (partly) mediated by serious conflicts. The 

interaction term ‘ADHD diagnosis × serious conflicts’ was not significant, but the interaction 

term ‘ADHD symptoms × serious conflicts’ was (p < 0.10), suggesting also a moderating 

influence of serious conflicts. Stratified analyses showed that the association between 

ADHD symptoms and depression is stronger in those who experience serious conflicts with 

effect sizes more than twice as large as for those who do not experience serious conflicts 

(R2 = 0.29 and R2 = 0.11 respectively). 

Entering financial problems into the age-adjusted regression model did not change the 

strength of the association between ADHD symptoms and depression, since the regression 

coefficient did not change more than 10%. In addition, the interaction term ‘ADHD symptoms 

× financial problems’ was not significant. Thus, financial problems did not influence the 

association between ADHD and depression in this sample. 

When total number of life events was added to the age-adjusted model, the regression 

coefficient of ADHD symptoms did not change more than 10%, suggesting that the number 

of life events does not explain the association between ADHD and depression. The 

interaction term ‘ADHD symptoms × total life events’ was significant (p < 0.10), suggesting a 

moderating influence. Stratified analyses showed that the association of ADHD symptoms 

and depression was four times stronger in those who experienced life events than R2 = 0.08 

respectively).
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Table 3 Associations between ADHD diagnosis or ADHD symptoms (independent variable) 

and depressive symptoms (dependent variable), with age and life events as covariates
Depressive symptoms

B 95% CI p

ADHD diagnosis adjusted for age 0.680 0.299–1.061 0.001

ADHD diagnosis adjusted for age and serious conflicts 0.570 0.193–0.947 0.003

ADHD diagnosis × serious conflicts (adjusted for age) 0.444 -0.336–1.223 0.264

ADHD symptoms adjusted for age 0.048 0.031–0.065 <0.001

ADHD symptoms adjusted for age and serious conflicts 0.43 0.027–0.060 <0.001

ADHD symptoms × serious conflicts (adjusted for age) 0.035 -0.004–0.074 0.076

ADHD symptoms with serious conflicts (adjusted for age) 0.070 0.036–0.105 <0.001

ADHD symptoms without serious conflicts (adjusted for age) 0.036 0.017–0.055 <0.001

ADHD symptoms adjusted for age 0.048 0.031–0.065 <0.001

ADHD symptoms adjusted for age and financial problems 0.045 0.029–0.062 <0.001

ADHD symptoms × financial problems (adjusted for age) -0.028 -0.099–0.044 0.448

ADHD symptoms adjusted for age 0.048 0.031–0.065 <0.001

ADHD symptoms adjusted for age and total life events 0.045 0.028–0.062 <0.001

ADHD symptoms × total life events (adjusted for age) 0.023 0.004–0.042 0.019

ADHD symptoms with life events (adjusted for age) 0.072 0.047–0.097 <0.001

ADHD symptoms without life events (adjusted for age) 0.030 0.008–0.051 0.007

ADHD = Attention-Deficit/Hyperactivity Disorder

Discussion
To our knowledge this is the first study to investigate the influence of life events on the 

relation between ADHD and depression in older adults. The most important findings are that, 

compared to older adults without ADHD, those with ADHD have more serious conflicts. It was 

also found that the association between ADHD and depression is partly explained by having 

serious conflicts and experiencing adverse life events, and that the association between 

ADHD and depression is substantially stronger in those who experience serious conflicts and 

those who experience life events. 

The finding that older adults with ADHD experience more serious conflicts is in line with 

previous research among younger adults and children. Younger adults with ADHD reported 

more antisocial behaviour during their childhood24,25,147–149 e.g. friends of children with ADHD 

report more conflicts with them than friends of children without ADHD.150 As a result children 

with ADHD tend to have fewer friends,151 are more often rejected by peers,152 and they are 

described by parents and teachers as socially immature.153 These problems continue into 
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adulthood24,149,154–156 as adults with ADHD are less likely to have good relations with teachers, 

co-workers and parents, report less stability in their intimate relationships, have higher 

divorce rates, and have higher rates of police contact.149

An important finding of the current study is the influence of serious conflicts and the number 

of life events on depression in older adults with ADHD. In a previous study from our group 

we found that ADHD among older adults was associated with depressive symptoms.121 

However, little is known about the background of this association. It was discussed that 

ADHD and depression may share the same aetiology, and/or that ADHD leads to depression. 

In line with the last assumption we hypothesized that one of the reasons that ADHD may 

lead to depression is the increased frequency of experiencing adverse life events. In a 

study in adults it was found that conflicts have a negative effect on the psychosocial sense 

of belonging, and experiencing conflicts is negatively influencing the onset and course 

of depression.157 In previous research it has also been found that less supportive family 

environments and more family conflicts are of influence on the severity of depression.158 Our 

results are in line with these findings. From a clinical point of view, older people with ADHD 

have lived with the disorder without having had the chance of proper diagnostic assessment 

or treatment during their lifetime. During respondents’ childhood as well as adulthood the 

diagnosis of ADHD was not yet well known. As a result, the life events they experienced 

during their lifetime may have lead to higher levels of depression as compared to currently 

diagnosed children and adults with ADHD. 

An important strength of the study is that a representative cohort of older adults with access 

to diagnostic data on ADHD and information on depression and life events was used. 

Another strength of the study is the use of a population-based sample, in which, in contrast 

to clinical samples, only one respondent was using stimulant medication. Nevertheless, some 

limitations need to be addressed. 

First, the diagnostic instrument used in this study, the DIVA 2.0, has not yet been validated in 

older adults. It is a semi-structured diagnostic interview that was developed to operationalize 

the DSM-IV-TR criteria for ADHD. It is unclear whether the DSM criteria for ADHD, which 

were developed for children and younger adults, are appropriate for older adults. It may be 

that the expression of symptoms of ADHD changes with age, which may have led to missing 

symptoms using DIVA 2.0, and underestimating the prevalence of ADHD in older adults. 

Second, even though there was access to a relatively large cohort of older people, the 

numbers of older adults with ADHD were modest. The power of the statistical analyses to 

uncover clinically relevant associations was therefore modest. To overcome this shortcoming 

we performed the analyses also with ADHD symptoms as a continuous measure. These 
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analyses showed comparable results. Third, since no detailed information about the life 

events has been collected it was not possible to differentiate for instance, between serious 

conflicts with partner or family or serious conflicts with friends. Finally, due to low numbers 

we were not able to include the life event relocations and financial problems in the analyses 

of diagnosed ADHD. 

In conclusion, this is the first study that showed that older persons with ADHD have more 

serious conflicts compared to older persons without ADHD. Especially having conflicts 

with others and experiencing more adverse life events explained the association between 

ADHD and depression. Now that we know that ADHD persists in older adults, hopefully 

better and earlier treatment of this disorder may prevent the development of depression in 

the presence of life events associated with ADHD. One way to achieve this is putting more 

emphasis on conflict handling during treatment in order to reduce the chance of developing 

(symptoms of) depression.


