ABSTRACT

OBJECTIVE:  To determine the rate of previously undiagnosed ADHD in adolescents with major depressive disorder (MDD). 

METHODS: DSM-IV diagnoses were established with the K-SADS-PL for the first 42 subjects in a study examining the impact of family stress on drug response in adolescent MDD. 

RESULTS: The rate of co-morbid ADHD in the 36 subjects with MDD was 61%.  Of the 14 subjects with the onset of both MDD and poor academic performance during middle school, 12 or 86% had previously undiagnosed ADHD.  In contrast only 5/22 or 23% of subjects with other types of clinical presentation had previously undiagnosed ADHD  (p = 0.004)

It was difficult establishing the ADHD diagnosis in the subgroup never previously diagnosed with the disorder.  Reasons for this difficulty included absence of hyperactivity, high intelligence, overlapping symptoms of depression, mild and/or subsyndromal ADHD symptoms not manifested until the increased demands of middle school, and parental attribution of declining grades to a “bad attitude” or adolescent rebellion.  A major contributor to youth depression was family conflict precipitated by worsening school performance.

POSSIBLE SIGNIFICANCE: These findings suggest that, at least for some adolescents, depression may result from the stress of previously undiagnosed ADHD.  Preventing depression in ADHD youth by earlier identification and treatment of ADHD has important public health implications because co-morbid depression and ADHD are associated with increased mortality, suicide risk, and treatment resistance.

Source of Funding: NIMH# K08MH01572-04
Introduction

Experts disagree on the reasons for the high rate of co-morbidity between attention-deficit hyperactivity disorder (ADHD) and major depressive disorder (MDD).  Some assert that MDD is due to demoralization from the functional impairment of ADHD. Others argue that demoralization is not the explanation for this association because improvement in ADHD symptoms is not always accompanied by improvement in depressive symptoms.  

An opportunity to identify possible causes for this co-morbidity arose in an ongoing NIMH-funded study of family influences on drug response in adolescent depression when an unexpectedly high proportion of subjects were found to have co-morbid ADHD never previously diagnosed. 

METHODS

Overview of Study

· Major aim to asses the impact of family stress on drug response in adolescent MDD
· Open-label treatment with fluoxetine in 100 teens

Three Phases to Study

· 3-visit, 2-week diagnostic assessment
· 8-weeks of treatment with fluoxetine
· 2-years of follow-up
Selection Criteria

Inclusion 


- Age: 12-17 years old


- Diagnosis: DSM-IV MDD

· CGI Improvement score ( 3 at Visit 3

· CDRS-R score ( 40 at Visit 3

Exclusion


- Bipolar disorder, psychosis, eating disorder, 

         mental retardation, autism spectrum disorder

· ETOH or drug abuse in 6 months prior to start of study

· Treatment with psychotropic medication

· Bipolar I disorder in first degree relative

· Pregnancy or serious medical illness

· Treatment with medication having psychiatric side effects

· Out-of-home placement 

Assessment Instruments

· K-SADS-PL

· Child Depression Rating Scale (CDRS-R)

· Clinical Global Inventory (CGI)

· Child Global Assessment Scale (CGAS)

Assessment of Family Psychiatric History

· Family History Research Diagnostic Criteria 

    (FH-RDC) used to establish diagnoses

· Psychiatric history obtained on all first  

    degree relatives

Results
Demographics – 42 Subjects completed evaluation

· Sex

· Females:   16 (38.1%)

· Males:       26 (61.9%)

· Race/Ethnic Background 
-  Caucasian:         36 (85.7%) 


-  Hispanic:              5 (11.9%)  



-  African-American 1 (  2.4%) 

Diagnosis




N
MDD





36

Subsyndromal depression

  3

No depressive disorder

  3


Co-Morbid ADHD in Subjects with MDD

22/36 or 61.1% of subjects with MDD had ADHD.

_________________________________________

Rate of ADHD Subtypes in MDD Subjects with ADHD

N
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           Combined


Inattentive
            (22.7%)


(72.3%)

________________________________________
Rates of Previously Undiagnosed ADHD


Middle School
 

Presentations of MDD 


Onset of MDD &


That Did Not Include Middle


Poor School                             School Onset Accompanied


Performance  


        By New Onset Poor School


                                                 Performance 

___________                           __________

12/14 (85.7%)



5/22 (22.7%) ***


**** p = 0.004

A total of 17/22 (77.2%) of subjects with co-morbid ADHD had previously undiagnosed ADHD.

Of these 17 subjects with previously undiagnosed ADHD, 12 or 70.5% had the onset of MDD and poor academic performance in middle school.  

Reasons for Delayed Diagnosis of ADHD
1. Almost 80% of ADHD subjects had only inattention. 

2. High intelligence masked ADHD symptoms.

3. Inattention was frequently attributed to depression only.  
4. Subjects were often considered the brightest of the parents’ children: frequently sibs had severe ADHD and/or learning disabilities. 
5. Parents attributed declining grades in middle school to a “bad attitude” or adolescent rebellion.  A major contributor to youth depression was family conflict precipitated by this worsening school performance.
6. Mild and/or subsyndromal ADHD symptoms were not manifested until the increased demands of middle school. 
High Rates of Subsyndromal or Atypical ADHD

Many MDD subjects with significant symptoms of ADHD did not meet strict criteria for the disorder.  They instead met criteria for ADHD Not Otherwise Specified (ADHD NOS), which is defined in the DSM-IV as “prominent symptoms of inattention or hyperactivity that do not meet criteria for ADHD”. 

____________________________________________

Rates of ADHD NOS in MDD Subjects with ADHD

N
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     ADHD NOS

 ADHD




     8/22 (36.4%)

 14/22 (63.6%)

Of 36 subjects with MDD, 

  8 or 22.2% had ADHD NOS.


14 or 38.9% had ADHD


Profile of ADHD NOS Group

ID #

   # IT
 # HT
  Age of     Impairment   School
           Sym       Sym         Onset                            Failure

                                                  Before 7        

	003         
	5
	0
	Yes
	Yes
	No

	005
	5
	5
	No
	No
	No

	014
	9
	0
	No
	Yes
	Yes

	017
	5
	0
	No
	Yes
	Yes

	020
	5
	5
	No
	Yes
	Yes

	025
	4
	0
	Yes
	Yes
	Yes

	032
	5
	0
	Yes
	Yes
	No

	035
	5
	0
	No   
	Yes
	No


Key


IT  Sym – Symptoms of Inattentive Subtype


HT Sym-  Symptoms of Hyperactive/Impulsive 

                         Subtype

ID

# Subthres   # Subthreshold
                
Inattentive    Hyperactive/                     

              Symptoms    Impul Sym
	003
	0
	0

	005
	0
	0

	014
	0
	0

	017
	2
	0

	020
	2
	2

	025
	5
	5

	032
	2
	0

	035
	1
	1


Subthreshold- a score of 2 on K-SADS

Summary of Data on ADHD-NOS Subjects

School Failure  





4/8 (50%)

Impairment in 2 or more Settings

7/8 (87.5%)

Age of Onset After Age 7                         5/8 (62.5%)


5 or More Inattentive Symptoms

7/8 (87.5%)

For Combined Subgroup, 5 or



   More hyper/impul symptoms


2/2 (100%) 

____________________________________________

Family history of ADHD was examined to see if ADHD-NOS subjects with MDD more closely resembled those with MDD only or those with co-morbid ADHD.

Family History of ADHD:

Subjects with 1 or More ADHD Relatives *

N (%) 

	MDD 
	MDD + ADHD
	MDD + ADHD-NOS

	1/14  (7.1)
	4/8  (50)
	4/7 (57.1)*


* p = 0.025 for differences between MDD and MDD + ADHD-NOS (Fisher’s Exact Test [F.E.T.])

No significant differences between MDD + ADHD & MDD + ADHD-NOS (F.E.T.) 

Proportion of First Degree Relatives with ADHD

N (%) 

	MDD 
	MDD + ADHD
	MDD + ADHD-NOS

	1/37  (2.7)
	8/24  (33.3)
	6/18 (33.3)


p = 0.0025 for differences between MDD and MDD + ADHD-NOS (F.E.T.) 

No significant differences between MDD + ADHD & MDD + ADHD-NOS (F.E.T.) 

(Family history above obtained on 21 subjects for whom full data is currently available)

____________________________________________

The very high rate of co-morbid ADHD appeared much higher than that reported in other drug studies of adolescent MDD.  

To evaluate whether this impression was accurate, a comparison was made between the rates of co-morbid ADHD in this study with those in the first 2 published, controlled studies showing superiority of active drug to placebo in adolescent MDD. 

In the other 2 studies, only rates of ADHD and not ADHD-NOS were listed.  Therefore comparisons were with made with this study’s rates of ADHD only and combined rates of ADHD + ADHD-NOS:

Rates of Co-morbid ADHD

N (%)

Study



Drug

Co-Morbid ADHD

Emslie et al (1997)
fluoxetine
18/66    (27)

Keller et al   (2001)
paroxetine
30/275  (11)

This study   (ongoing) fluoxetine            

(ADHD only)




14/36    (39)

(ADHD + ADHD-NOS)

22/36    (61) 

Both this study and that of Emslie et al, which had similar designs, had significantly higher rates of co-morbid ADHD compared to those of Keller et al.  

There was no difference in rates of co-morbid ADHD between the Emslie et al study and this one when the ADHD NOS subjects were excluded ((2 test, p = 0.18).  

However, when the ADHD-NOS subjects were included in the group with co-morbid ADHD, then this study had significantly higher rates of ADHD compared to that of Emslie et al ((2 test, p = 0.0007).  

Emslie has indicated (personal communication) that, in recent double-blind-placebo-controlled studies of medication in adolescent MDD, there have been higher rates of co-morbid ADHD in study subjects than was originally suspected at the time of the initial evaluation.  Frequently, the diagnosis did not become clear until subjects had been already started on antidepressant medication.

___________________________________________

Other Interesting Findings

1. In some difficult to diagnose cases of co-morbid ADHD, diagnosis became clearer when subjects had positive antidepressant response to fluoxetine without accompanying improvement functioning and academic performance.

2. All 3 ADHD subjects referred for neuropsychological testing after the drug trial to help confirm the diagnosis and rule out learning disabilities were found to have learning disabilities and evidence of ADHD on continuous performance testing.

3. Even among subjects with ADHD previously 

    diagnosed in elementary school, 3 had stopped 

    taking stimulants in middle school either because 

    their pediatricians had told them they would grow 

    out of ADHD or because the subjects no longer 

    wanted nor felt that they needed to take meds.

Clinical and Research Implications

1 In at least some adolescents, MDD may represent a complication of previously undiagnosed and/or untreated ADHD, inattentive subtype.
2. Many youth with significant ADHD symptoms may not be diagnosed because they don’t meet strict criteria for the disorder.

3. This failure to diagnose many cases of ADHD may be leading to an under-diagnosis of co-morbid ADHD in drug studies of adolescent MDD. 

4. Under-diagnosis of ADHD in previous drug studies of adolescent MDD may have lead to a misattribution of poor medication response to increased treatment resistance and poor long-term outcome in adolescent MDD rather than the result of untreated ADHD.

____________________________________________

Recommendations and Future Directions

1. To improve the identification of ADHD youth, a dimensional rather than categorical approach should be used in establishing the diagnosis.

2. Prospective, epidemiological  studies should be done in elementary-school aged and middle-school aged youth to better assess the nature of the relationship between MDD and ADHD in 

     adolescents with both disorders.
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