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Purpose: This study examined the characteristics of adult men with attention-deficit/

hyperactivity disorder (ADHD) on social outcomes with particular focus on social function in 

the context of military service.

Subjects and methods: Eighty-nine adult male outpatients diagnosed with ADHD in 

adulthood were included in this retrospective chart review study. Participants were divided 

into two groups: “military service group (MS)” (those who had completed military duty) and 

“nonmilitary service group (NMS)” (those who were exempted from conscription or engaged 

in public service). MS included 50 subjects and NMS included 39 subjects. The age at first 

ADHD diagnosis, intelligence quotient (IQ), occupation, and psychiatric comorbidities were 

compared between the two groups.

Results: The age at first diagnosis, IQ, and number of employed participants were significantly 

higher in MS than in NMS. NMS had significantly more psychiatric comorbidities than those in 

MS. In both groups, depression was the most common psychiatric comorbidity. Logistic regres-

sion analysis showed that the subjects’ IQ, psychiatric comorbidity, and age at first diagnosis 

were determinants of military duty completion.

Conclusion: The results strongly suggested that IQ and psychiatric comorbidities are the most 

crucial factors affecting military service in male adults with ADHD, independent of ADHD.
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Introduction
Attention-deficit/hyperactivity disorder (ADHD) is a chronic and progressive condition 

that typically affects children, although symptoms persist into adulthood in ~50% of 

cases.1 Compared to adults in general population, those with ADHD have reduced 

occupational ability and adaptability to new environments, increased challenges in 

interpersonal relationships, more conflicts with family members, and tendency to 

violate rules or social norms.2–4 These characteristics in adults with ADHD cause 

difficulty in social adjustment.2

In adults, jobs are important not only for economic strength but also for determin-

ing social status. Adults with ADHD face a disadvantage in this regard, given their 

poor academic backgrounds and less-developed interpersonal skills, and are there-

fore more likely to have jobs requiring lower professional skill levels.5–7 Compared 

with chronic mental disorders such as depression, ADHD thus has higher impact on 

potential employability.8 A long-term outcome study revealed that compared with 

untreated ADHD, treatment for ADHD may reduce the negative impact on daily 

life activities.9 In addition, recent controversies regarding late-onset ADHD, which 
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focused on the relationships of ADHD with occupational and 

social functioning, have revealed no differences in academic 

backgrounds or occupational expertise between individuals 

with ADHD and general population.10 However, there were 

not enough reports on the predictors of ADHD from child-

hood to adulthood. In a recent 33 years’ follow-up study, 

there were no consistent prognosticators of adult function 

among children with ADHD, except childhood intelligence 

quotient (IQ).11

The military is a highly demanding environment among 

various forms of social organization.12 Several studies have 

reported negative perceptions of individuals with ADHD 

in the military, lower functional level;12 higher indices of 

depression, anxiety, and substance abuse;13 shorter relation-

ship spans;13 increased vulnerability to posttraumatic stress 

disorder;14 and lower quality of life.15 In Singapore, all male 

citizens who have reached the age of 18 years are legally 

mandated to enlist in the military, and those diagnosed 

with ADHD are assigned to administrative duties that do 

not provide easy accessibility to firearms, explosives, and 

ammunition.13

Nevertheless, the highly structured training provided in 

the military might provide a positive environment in which 

individuals with ADHD can develop organizational skills.16 

The physical training and exercise required in the military 

setting might help to reduce the symptoms of ADHD.17 In a 

comparative study of soldiers with and without a history of 

ADHD in all-volunteer military setting in USA, the rates of 

retention, promotion, and mental health-related outcomes 

during a 5-year period demonstrated that those with ADHD 

could function efficiently in military service.18 The voluntary 

military system in the USA requires candidates with history 

of stable social function after the age of 14 years and those 

who are ADHD medication-free for more than 24 months.19 

There are no exact indicators for the adaptation after com-

mission in the army, and ADHD is not an automatic exclu-

sion criterion.

While adults with ADHD are known to reveal functional 

challenges in the work setting, there are controversies about 

key factors affecting social function. In this study, we exam-

ined the characteristics of male adults with ADHD, particu-

larly focusing on functional outcomes based on completion 

of mandatory military service.

Subjects and methods
study design and subjects
To select the candidates, we retrospectively reviewed the 

medical records, from January 2007 to June 2017, of Kyung 

Hee University Hospital and found 139 men who were 

diagnosed with ADHD in adulthood by a board-certified 

psychiatrist (Geon Ho Bahn) according to the criteria for 

ADHD in the Diagnostic and Statistical Manual of Mental 

Disorders, 4th Edition (DSM-IV).20

In the Republic of Korea, men are mandatory to perform 

military service on reaching the age of 19 years. Following 

an examination of height, weight, vision, blood pressure, 

and medical fields (ophthalmology, psychiatry, internal 

medicine, surgery, otolaryngology, dermatology, urology, 

and dentistry), conscripts are classified into active duty and 

nonactive duty groups. Active duty group includes healthy 

subjects who are deemed suitable for military service. Nonac-

tive duty group includes those with reservist duty and military 

service exemptions and subjects who were discharged from 

military service because of accidental disability. Those with 

reservist duty perform public service instead of military 

service because of physical and/or mental disabilities. The 

military service exemption applies to conscripts who are 

not obligated to serve as soldiers or public service workers 

because of serious health problems. Therefore, it is essen-

tial to record the military service status of adult men on 

the medical chart at first psychiatry clinic visit. In contrast, 

women are not considered as candidates for military con-

scription in the Republic of Korea. Since this study included 

military service as one of the measurement tools of social 

outcomes, women were not included.

The inclusion criteria were 1) age of at least 19 years; 

2) number of consecutive outpatient visit of more than two 

times after diagnosed with ADHD; and 3) record of military 

service such as conscripted or not. Among 139 candidate 

subjects, 50 subjects were excluded due to the following 

reasons: 30 subjects with uncertainty about military service 

information; 6 subjects with pending military classification; 

2 subjects with lack of military service obligation because 

of foreign nationality; and 12 who were eligible but waived 

from active duty for reasons such as academic work. After a 

thorough review, 89 subjects were finally included.

Procedures
Based on completion of active duty service, the subjects were 

divided into military service group (MS) and nonmilitary 

service group (NMS). We verified the demographic and 

clinical characteristics of subjects and compared these between 

the two groups. Demographic characteristics included the 

age at diagnosis and occupation. The age at diagnosis was 

defined as the age at confirmed diagnosis by a psychiatrist. 

Occupations were classified according to the International 

Standard Classification of Occupations (ISCO-08) with the 

following hierarchy of skill level: level 4, professionals; level 
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3+4, managers; level 3, technicians and associate professors; 

level 2, clerical support workers, services and sales workers, 

skilled agricultural, forestry, and fishery workers, and plant 

and machine operators; and level 1, elementary occupations.21 

Soldier as occupation under ISCO-08 was excluded because 

of the study design.

The clinical characteristics included comorbid psychiatric 

disorders and IQ. Psychiatric comorbidities were assessed 

using Korean version of Mini-International Neuropsychiatric 

Interview,22 a short, structured diagnostic interview for psy-

chiatric disorders. IQ was measured using Korean-Wechsler 

Adult Intelligence Score, fourth version (K-WAIS-IV).23

This study was approved by the Kyung Hee University 

Hospital Institutional Review Board (IRB; KMC IRB 

no 2018-02-009-003). Because all personal and identifiable 

information of subjects were removed from all data records to 

ensure confidentiality, the requirement for patients’ informed 

consent was waived by the IRB.

statistical analyses
The two groups were compared using either t-test or Mann–

Whitney U test, depending on the normality of data. For 

comparisons of variables between MS and NMS, frequen-

cies were compared using chi-squared test or Fisher’s exact 

test. Multivariable logistic regression was performed to 

determine the factors that correlated strongly with military 

service suitability. Statistical analysis was performed using 

SPSS, version 23.0 (SPSS 23, IBM Corporation, Armonk, 

NY, USA). For all tests, a P-value ,0.05 was considered to 

indicate statistical significance.

Results
The mean age at the time of ADHD diagnosis was signifi-

cantly higher in MS than in NMS (28.1±6.2 vs 20.5±5.7 years; 

Table 1). The mean full-scale IQ was significantly higher in 

MS compared to NMS (109.4±13.8 vs 87.1±25.5).

The number of employed subjects was significantly 

higher in MS (n=27, 54.0%) than in NMS (n=12, 30.7%; 

Figure 1). Regarding the distribution of occupations accord-

ing to skill level, the number of subjects with highly skilled 

employment was higher in MS than NMS, without statistical 

significance. The number of unemployed subjects was sig-

nificantly higher in NMS than in MS (Figure 1).

There were 20 subjects without any comorbid psychiatric 

disorders (40.0%) in MS and 4 subjects (10.3%) in NMS 

(Figure 2). The mean number of comorbid psychiatric dis-

orders per subject was significantly higher in NMS (1.6±0.9) 

than in MS (0.8±0.7; Table 1). In MS, depressive disorder 

(n=12, 24%) was the most common psychiatric comorbid-

ity, followed by anxiety disorder (n=7, 14%) and bipolar 

disorder (n=6, 12%). In NMS, depressive disorder (n=18, 

46.2%) was the most common psychiatric comorbidity, fol-

lowed by autism spectrum disorder, mental retardation, and 

bipolar disorder (n=7, 18% each). Compared with MS, 

depressive disorder was significantly more prevalent in 

NMS (Figure 2).

After controlling for other covariates, the adjusted OR 

in NMS relative to MS were 0.76 for the age at diagnosis 

(95% CI: 0.64–0.91), 0.95 for IQ (95% CI: 0.91–0.99), and 

6.35 for the number of comorbid psychiatric disorders (95% 

CI: 1.98–20.39; Table 2).

Discussion
In this study, we identified the significant factors influencing 

the outcome of adults with ADHD, independent of ADHD. 

Interestingly, MS had higher age at ADHD diagnosis than 

NMS. This result did not indicate that subjects in MS had 

late-onset ADHD. They had displayed ADHD symptoms in 

childhood, and thus differed from late-onset ADHD in adult-

hood with the absence of pediatric symptom history. ADHD 

is underdiagnosed in highly intelligent individuals because 

high intelligence may mask ADHD problems and associ-

ated cognitive deficits.29 Such people would accordingly 

be characterized as late-identified, rather than late-onset, 

ADHD cases.24 The later age of first diagnosis in MS might 

be attributable to a higher level of intelligence.

Although people with ADHD are known to have impaired 

occupational functioning,6,25 little is known of factors 

influencing the course of ADHD in adulthood. Life function-

ing in adulthood including occupation may be influenced 

by the effects of treatment and nontreatment of ADHD,9 

and persistence or remission of ADHD.26 Although severity 

Table 1 Demographic and clinical characteristics in the Ms and NMs groups (mean ± sD)

MS NMS Value of statistics

age at diagnosis (years) 28.1±6.2 (n=50) 20.5±5.7 (n=39) 290.05a

FsiQ 109.4±13.8 (n=44) 87.1±25.5 (n=38) 4.81b

comorbidities per person 0.8±0.7 (n=50) 1.6±0.9 (n=39) 475.00a

Notes: aMann–Whitney U test; bt-test.
Abbreviations: FsiQ, full scale intelligence quotient; Ms, military service; NMs, nonmilitary service.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2018:14submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

3352

Noh et al

Figure 1 Distribution of occupations by skill level in the Ms and NMs groups. 
Notes: Frequency (%) according to job types compared between MS (gray) and NMS (black). The skill levels are defined as follows: a. professionals; b. managers; 
c. technicians and associate professors; d. clerical support workers; e. services and sales workers; f. skilled agricultural, forestry, and fishery workers; g. plant and machine 
operators, and assemblers; h. elementary occupations; i. unemployment; and j. students; *P,0.05 with Fisher’s exact test.
Abbreviations: MS, military service; NMS, nonmilitary service; NOS, not otherwise specified.

Figure 2 comorbid psychiatric disorders in the Ms and NMs groups. 
Notes: (A) Frequency (%) of no comorbidity compared between Ms (i) and NMs (ii); (B) frequency (%) according to various types of comorbidity psychiatric disorders 
compared between MS (gray) and NMS (black). 1. depression; 2. anxiety disorder; 3. bipolar disorder; 4. Tic disorder; 5. habit/impulse control disorder; 6. sleep disorder; 
7. substance use disorder; 8. personality disorder; 9. psychoticism; 10. stress-related disorder; 11. somatoform disorder; 12. autism spectrum disorder; 13. mental retardation; 
14. conduct disorder; 15. other neurotic disorder; 16. mental disorder NOs. *P,0.05; **P,0.01 was considered statistically significant with Fisher’s exact test.
Abbreviations: MS, military service; NMS, nonmilitary service; NOS, not otherwise specified.

of conduct problems in childhood was associated with 

lower occupational functioning across time, higher IQ in 

childhood and better social activities in adolescence were 

associated with a higher occupational ranking in adulthood.11 

The subjects in MS in this study showed significantly higher 

rate of employment than that of the subjects in NMS. In case 

of varying levels of social and occupational functioning 

among adults with ADHD, personal characteristics would 
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enable evaluation and treatment planning. Particularly, indi-

vidual characteristics, such as higher age at diagnosis, higher 

IQ, and fewer psychiatric comorbidities, as demonstrated in 

this study, might be predictive of good societal outcomes, 

despite the presence of ADHD.

Failure to diagnose ADHD is linked to poor prognosis.27,28 

Relatively common comorbidities yield a population of 

difficult-to-diagnose and difficult-to-treat adults with unde-

tected underlying ADHD.29 In this study, depression was 

the most common psychiatric comorbidity in both MS and 

NMS. ADHD and depressive disorders co-occur frequently, 

with prevalence rates of depression ranging from 18.6%30 to 

53.3%31 among individuals with ADHD.31 Individuals with 

comorbid ADHD and depression have high disease burden 

and lower self-reported quality of life, compared to those 

with major depressive disorder alone.32 Lower prevalence 

of psychiatric comorbidities may be one of the main reasons 

explaining the higher proportions of employment among 

subjects in MS.

IQ has emerged as a potential moderator of the ADHD 

prognosis. Higher IQ and better socioeconomic status in 

childhood were each associated with lower ADHD symp-

toms, as well as with fewer reports of clinical impairment in 

adolescence and adulthood.33 High IQ may be responsible 

for the slow escalation of ADHD symptoms from childhood 

through young adulthood.34 Children with higher IQ and 

less severity of ADHD also showed lower compliance to 

pharmacotherapy for ADHD.35 In a recent study identifying 

predictors of adult functional outcome of ADHD, childhood 

IQ was positively associated with outcomes in adulthood.11 In 

MS of this study, high IQ was an important potential factor 

underlying delayed initial ADHD diagnosis, which may not 

have occurred until after completion of military service.

This study has some limitations in addition to inherent 

limitation of retrospective chart review. First, the subjects 

in this study were all males. To generalize the results in this 

study, further study including adult females with ADHD 

is needed. Second, we could only determine the subjects’ 

military service status but not how they functioned as soldiers 

during service. Third, the subjects were recruited from a 

single university hospital. However, this was advantageous 

in terms of consistency in diagnosis and treatment policy. To 

the best of our knowledge, this was the first study to examine 

the determinants to social outcomes in of adults with ADHD 

among subjects stratified by military service.

Conclusion
Adults with ADHD are known to exhibit functional challenges 

in school and work settings and interpersonal relationships. 

This study suggests that the military service and current 

occupation of male adults with ADHD might differ according 

to the personal characteristics. A higher level of intelligence 

and fewer psychiatric comorbidities might be predictive of 

better societal outcomes, despite ADHD.

clinical implication
Adults with ADHD who have high intelligence and few 

psychiatric comorbidities might have good social outcomes, 

despite having ADHD.
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Table 2 effects of demographic and clinical factors on the status of Ms

Variables Univariable logistic regression (Ref.: 1= MS) Multivariable logistic regression (Ref.: 1= MS)

OR CI P-value OR CI P-value

age at diagnosis 0.77 0.69–0.87 ,0.0001 0.76 0.64–0.91 0.0030
FsiQ 0.94 0.91–0.97 0.0001 0.95 0.91–0.99 0.0225
comorbidity count 3.61 1.91–6.82 ,0.0001 6.35 1.98–20.39 0.0019

Abbreviations: Ms, military service; FsiQ, full scale intelligence quotient.
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