
In a study conducted online, 621 participants com
pleted the N

eurotransm
itter A

ttributes Q
uestionnaire (N

A
Q

), a self-report instrum
ent w

ith subscales of D
opam

ine and
S

erotonin deficits. To validate our item
s related to low

 dopam
ine and low

 serotonin, w
e used other m

easures of psychopathology know
n to indicate treatm

ent w
ith either

dopam
ine enhancers, serotonin enhancers, or both, such as the C

E
S

D
 for D

epression, the Jasper-G
oldberg A

D
D

 screening device, a version of the O
C

I (F
oa), G

eneralized
A

nxious Tem
peram

ent (A
kiskal) and a m

easure of exaggerated guilt and w
orry about other people, the Interpersonal G

uilt Q
uestionnaire-67 (O

’C
onnor, B

erry, et al).  In addition
w

e included the B
ig F

ive F
actor (John et al) to evaluate personality variables associated w

ith dopam
ine and serotonin. P

articipants also reported current psychiatric disorders.
R

esults dem
onstrated the reliability and validity of the subscales of the N

A
Q

, and analysis of the self-reported diagnoses gave sim
ilarly significant results as the standardized

instrum
ents, in term

s of significant associations w
ith other expected variables. A

D
D

 in w
om

en had a higher correlation w
ith serotonin as w

ell as dopam
ine than m

en, although
both m

en and w
om

en had significant deficits of both. T
his m

ay add to our understanding of A
D

H
D

 in girls and adult w
om

en. C
onscientiousness w

as found significantly, negatively
correlated w

ith D
opam

ine-deficits, another validation of the N
A

Q
. W

e also found depression predicted by dopam
ine-deficits in m

en, equal to serotonin-deficits. 
In a second study, 38 college students com

pleted the sam
e m

easures, as w
ell as questionnaires about their "at the m

om
ent" activities and em

otions, using the E
xperience

S
am

pling M
ethod (E

S
M

), w
ith the data collected random

ly, eight tim
es per day for a sem

ester. S
ignificant correlations w

ere found betw
een low

 serotonin and feeling w
orry,

strained, un-relaxed, not good about oneself, and m
entally tired.  N

A
Q

 subscales correlated w
ith the other m

easures as in the first study, and differences betw
een m

ales and
fem

ales w
ere also equivalent to results found in the larger study. T

he need for gender-sensitivity, and case-specificity, in treating m
ental disorders and m

ilder psychological dis-
tress is suggested and the effective use of a neurotransm

itter-focused assessm
ent before deciding on a specific psychopharm

acological treatm
ent is one conclusion suggested

by these studies. T
he potential research applications in social cognitive neuroscience and psychopathology m

ight, potentially, help to lead us further in understanding the m
echa-

nism
s underlying m

any psychological problem
s. 

A
bstract

O
ur results indicated that our subjects

reported a variety of psychiatric diagnoses (see
Table 1) and current use of psychiatric m

edica-
tions (see Table 2).

Table 3
and F

igures II
through F

igure V
II

present the correlations betw
een D

opam
ine and

S
erotonin-deficits and the standardized m

eas-
ures of psychopathology, the C

E
S

D
, the F

O
C

D
,

the G
A

T, the Jasper-G
oldberg A

D
D

, S
urvivor

G
uilt and O

m
nipotent R

esponsibility G
uilt. Table

3
presents the correlations betw

een the B
ig F

ive
personality factors, w

ith the D
opam

ine and
S

erotonin-deficit subscales of the N
A

Q
, also by

gender. A
lm

ost all of the correlations w
ere sig-

nificant, w
ith few

 exceptions.

Introduction

R
esults

D
ecades  ago,  the D

S
M

-III w
as released, using

specific behavioral and cognitive criteria clustered
w

ith each diagnosis to aid in the process of stan-
dardizing diagnoses and im

proving reliability
betw

een clinicians, so that research m
ight be con-

ducted m
ore effectively across m

ultiple sites and sit-
uations, as w

ell as across various psychopatholo-
gies. A

lthough D
S

M
-III w

as a vast im
provem

ent
over the preceding D

S
M

, the overall effect in term
s

of standardizing diagnoses m
ay have been less

successful than hoped, as clinicians’diagnoses
have rem

ained som
ew

hat unreliable across loca-
tions, theoretical perspectives, and the "popularity"
of a diagnosis at a given tim

e historically. W
hile not-

ing these difficulties, there w
as im

provem
ent, and

m
ental illnesses becam

e m
ore com

prehensive as
distinct categorical constructs. H

ow
ever, in reality,

m
any patients do not seem

 to "fit" precisely into a
diagnostic category because they m

ay fail to
dem

onstrate all the required criteria, and further-
m

ore, there is large overlap betw
een m

any m
ental

disorders, in that a specific criterion m
ay be found in

num
erous m

ental disorders and fam
ilies of disor-

ders. F
or exam

ple "anxiety" is found in m
any diag-

noses, to different degrees.  T
hese lim

itations have
m

ade the practice of diagnosing in accord w
ith the

specific illnesses in the D
S

M
-IV

-T
R

 difficult and
often not useful. 

S
om

e clinicians today, including psychiatrists,
psychologists and others, have shifted to regarding
the diagnosis of severe psychopathology, or long-

standing problem
s in living, as best determ

ined by
how

 patients’unique constellation of sym
ptom

s
respond to m

edications, rather than the clusters of
criteria they m

eet initially, or even over tim
e, in the

D
S

M
-IV

-T
R

. B
ecause m

edications are know
n to

enhance or control the effects of specific neuro-
transm

itters, leading to positive changes in the par-
ticular sym

ptom
s or criteria such as those m

aking
up the m

ental illnesses in the D
S

M
-IV

-R
, this trans-

lates to a different m
ethod of conceptualizing

patients’problem
s, albeit crude at this point. T

he cli-
nician w

orking w
ith this m

odel m
ight consider the

sym
ptom

s the patient describes as typical of a "too
low

" or "too high" dopam
ine or serotonin syndrom

e,
or both, w

ith the general understanding that the
neurotransm

itters are functioning as a com
plex

adaptive system
, and w

hile one m
ight be targeted at

the m
om

ent, it is only because it is w
hat w

e have to
go on right now

, and a dopam
ine enhancer has

been found m
ost helpful for that particular sym

ptom
,

even though it is understood that low
 serotonin is

also involved in the sym
ptom

. O
ther neurotransm

it-
ters involved in a dopam

ine-specific sym
ptom

, m
ay

include serotonin, neurepinephrine, acetylcholine
and others.  A

s neuroscience, genetics, and psy-
chopharm

acology continue to add to our know
ledge

of neurotransm
itters and the com

plex m
anner in

w
hich they interact, w

orking together in neural net-
w

orks throughout the brain, and ultim
ately affecting

behavior, m
ood, and cognitions, the link betw

een
neurotransm

itters and behavioral attributes or crite-

ria becom
es m

ore obvious. C
linicians and

researchers are exam
ining severe and m

ilder psy-
chological dysfunction from

 the perspective of neu-
rotransm

itter deficits, rather than diagnoses alone,
or even diagnostic categories in w

hich the criteria
are often overlapping.  P

ersonality, individual differ-
ences, and psychopathology m

ay be characterized
to som

e extent, by this m
odel, unsophisticated

though w
e m

ight still be in our understanding of the
system

 of neurotransm
itters governing personality,

m
ood and behavior.

T
he present study w

as designed to develop a
m

easure, first piloted w
ith a college sam

ple then
revised, based on this m

odel of thinking about psy-
chopathology, and psychological problem

s. T
he

N
A

Q
 w

as developed w
ith consideration of potential

clinical applications, for research in psychopatholo-
gy, and in personality, both norm

al and abnorm
al.

W
e investigated the specific questions asked by a

psychiatrist related to behavioral and cognitive crite-
ria, on w

hich people show
 m

arked individual differ-
ences, and w

hen taken in clusters are associated
w

ith com
plaints of distress, psychological problem

s,
or difficulties in life. T

hese clusters or problem
s,

som
e of w

hich have specific diagnoses, are often
w

ell treated w
ith either dopam

ine enhancers such
as W

ellbutrin, R
italin and others, or w

ith serotonin
enhancers such as P

rozac, C
elexa, Lexapro and

others, or som
etim

es w
ith both. W

e did not include
specific questions related to other neurotransm

itters
in our m

easure, as there are no specific behaviors
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T
his study included 621participants (449 w

om
en, 169 m

en and 3 undis-
closed gender) w

ho w
ere invited to participate through notices, w

ord of m
outh,

or directly through the initial em
ails posted by the researchers on academ

ic and
other listservs, such as spsp-discuss, evolutionary psychology, and sscp, as
w

ell as repeated advertisem
ents in the "V

olunteer" section of on-line C
raig’s List

in a variety of large cities. P
articipants w

ere invited to go to our research group,
the E

m
otion, P

ersonality and A
ltruism

 R
esearch G

roup w
eb site

(w
w

w
.eparg.org) and there, go to the study called "E

m
otions and P

ersonality."
A

ll participation w
as anonym

ous; w
e have no know

ledge of the IP
address of

any participant, nor do w
e know

 their em
ail addresses. 

P
articipants ages ranged from

 18 to 84, w
ith the m

ean at 35.30, they live or
have lived all over the w

orld although the m
ajority (over 78%

) are from
 the U

S
,

and they reported a range of ethnicities. W
hile there w

as a w
ide range, alm

ost
80%

 w
ere E

uropean A
m

erican and religions (see F
igure I). O

f this sam
ple, 529

(85%
) w

ere heterosexual, 25 (4%
) w

ere hom
osexual, 61 (9.8%

) w
ere bisexual,

and 6 (1%
) w

ere undisclosed as to sexual orientation. 

IN
ST

R
U

M
E

N
T

S
A

variety of instrum
ents w

ere used to determ
ine the validity of the tw

o m
ain

subscales of the N
eu

ro
tran

sm
itter A

ttrib
u

tes 
Q

u
estio

n
n

aire (N
A

Q
: O

’C
onnor, Lew

is, &
 B

erry, 2005), the D
opam

ine-deficit
S

ubscale and the S
erotonin-deficit S

ubscale, and to determ
ine w

hether or not
this instrum

ent m
ight be useful for internists and other prim

ary care physicians,
in m

aking a decision as to w
hat type of m

edication m
ight be best w

hen a
patient com

plains, for exam
ple, of depression. W

e also included standard
m

easures of psychopathology, know
n to be associated w

ith either low
-

dopam
ine, that is treated w

ith a dopam
ine enhancing m

edication, or low
 sero-

tonin, that is treated w
ith a serotonin enhancing m

edication. F
inally, w

e included
a basic personality instrum

ent w
ith the big five factor subscales, as a beginning

exploration of the big five from
 the perspective of the m

odel of neurotransm
it-

ters. W
e also had a dem

ographic part of the on-line study, in w
hich w

e asked
the participants to respond to questions about their use of m

edications and their
current psychiatric problem

s and diagnoses, if they had any. 

N
eu

ro
tran

sm
itter A

ttrib
u

tes Q
u

estio
n

n
aire (N

A
Q

: O
’C

onnor, Lew
is, &

B
erry, 2005), is a 51-item

 questionnaire, w
ith responses indicated on a likert

scale of 1 to 5. T
he instrum

ent w
as derived from

 a list of questions gathered
from

 a psychiatrist, w
ho specializes in psychopharm

acology, typically asks
patients before determ

ining w
hat m

edication(s) m
ight help the patient m

ost

effectively and w
hich to try first, to see how

 the patient responds. T
he questions

selected w
ere specifically those aim

ed at treating dopam
ine deficits, and/or

serotonin deficits. T
he N

A
Q

 w
as first piloted in a study at a m

ajor university,
after w

hich som
e item

s w
ere discarded, som

e revised for clarity, and som
e

added. T
he S

ero
to

n
in

-d
eficit

subscale consists of 27 item
s, derived from

 the
serotonin-deficit questions, and the D

o
p

am
in

e-d
eficit

subscale consists of 20
item

s from
 the dopam

ine-deficit questions. A
third subscale, S

p
eed

y, consists
of 4 item

s also derived from
 the dopam

ine deficit questions, how
ever these

item
s differ in that they indicate a love of high velocity, high danger, but som

e-
w

hat controlled situations such as enjoying driving fast, or playing high energy
sports. A

s predicated, this subscale does not correlate w
ith any m

easures of
psychopathology or psychological distress, although it correlates w

ith extraver-
sion. R

eliability for the D
opam

ine-deficit subscale, using C
ronbach’s alpha, is

.84, and the R
eliability A

lpha for the S
erotonin-deficit subscale is .80. 

O
ther m

easures included: T
h

e In
terp

erso
n

al G
u

ilt Q
u

estio
n

n
aire-67

(IG
Q

-67: O
'C

onnor, B
erry, W

eiss, B
ush &

 S
am

pson, 1997); T
h

e C
en

ter fo
r

E
p

id
em

io
lo

g
ic S

tu
d

ies D
ep

ressio
n

 S
cale (C

E
S

D
; R

adloff, 1977);
G

en
eralized

 A
n

xio
u

s Tem
p

eram
en

t
(G

A
T: A

kiskal, 1998); T
h

e Jasp
er-

G
o

ld
b

erg
 A

d
u

lt A
D

D
 S

creen
in

g
 E

xam
in

atio
n

 (Jasper, &
 G

oldberg, 1993,
revised 2003); T

h
e O

b
sessive C

o
m

p
u

lsive In
ven

to
ry (F

oa, K
ozak,

S
alkovovskis, C

oles, &
 A

m
ir 1998); and T

h
e B

rief B
ig

 F
ive P

erso
n

ality
In

ven
to

ry, V
44

(B
F

I-44; John, D
onahue, &

 K
entle, 1992). 

P
R

O
C

E
D

U
R

E
S

P
articipants w

ho heard about the study and w
anted to participate, did so w

hen-
ever they chose to, and indicated inform

ed consent by clicking an appropriate
button at the beginning, before proceeding w

ith the study. D
ata cam

e into our
server through F

ilem
aker P

ro, and w
as then transferred to S

P
S

S
 for analysis.

M
ethods

D
iscussion

T
he results of this study dem

onstrate
that it m

ay be w
ell w

orth w
hile for non-psy-

chiatric physicians w
ho often prescribe m

ore
psychiatric m

edications today than do psychi-
atrists, to ask patients specific questions
about their feelings, and their personality
characteristics w

hen they com
plain of

depression, anxiety, and other sym
ptom

s,
that m

ay be regarded as idiosyncratic or
even disagreeable personality variations
rather than signs of dysfunctions. T

he results
of this study support know

ledge held by psy-
chopharm

acologists but not necessarily inte-
grated into the know

ledge base of general
m

edical practice, although general practi-
cioners are m

ore often the physicians treat-
ing depression and anxiety daily. T

hough
som

e or even m
any psychiatrists already

know
 that depressed w

om
en are m

ost likely
to need an S

S
R

I only, but depressed m
en

often need a dopam
ine enhancer as w

ell,
m

any internists do not; these results dem
on-

strate clearly a possible explanation.H
ow

ever
there are subtleties found by the m

easure,
w

hile it supported the broad know
ledge in the

field, that suggest individual differences m
ay

be highly im
portant in treatm

ent, and that the
questions com

m
only asked by specialists in

psychopharm
acology should be m

oved into
the internist’s office, so all patients are able
to be evaluated w

ith a case-specific
approach. 

In addition, the N
A

Q
 has potential use

beyond clinical applications, that is as a
research instrum

ent to be used in the study
of psychopathology and social cognitive neu-

roscience. S
om

eone w
ho has been classified

on the N
A

Q
 m

ay be part of basic research on
hum

an m
ental processes, norm

al and abnor-
m

al, and it is to this end that the N
A

Q
 m

ay
be potentially highly productive. 
In a second study, conducted in collaboration
w

ith W
ilson, 38 students attending a college

class at a m
ajor university com

pleted the
sam

e instrum
ents as in the study described

above. In addition, for the sem
ester during

w
hich students w

ere in the class, they com
-

pleted questionnaires consisting of item
s

about their im
m

ediate circum
stances and 33

variables related to their current em
otions

and psychological state, developed by
C

sikszentm
ihalyi, S

chneider and S
loan, for a

larger study of adolescents, using the
E

xperience S
am

pling M
ethod (E

S
M

).
S

tudents w
ere random

ly beeped eight tim
es

per day and asked to fill out the question-
naire. T

he data derived from
 the E

S
M

 w
ere

analyzed along w
ith the N

A
Q

 and other
instrum

ents, to determ
ine the relationships

betw
een students’im

m
ediate experience and

their scores on the D
opam

ine and S
erotonin-

deficit subscales of the N
A

Q
, as w

ell as the
other m

easures of psychological problem
s.

W
hile the sm

all N
 in the sam

ple lim
ited the

significance of m
ultiple item

s correlated w
ith

the N
A

Q
, the correlation coefficients w

ere
sizeable enough to suggest that w

ith a larger
sam

ple, the D
opam

ine and S
erotonin-deficit

subscales w
ould be predictive of students’"at

the m
om

ent" responses. R
esults are reported

in Table 4.
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Frequency

Table 1. F
requency of Self-R

eported D
iagnoses*

Self-R
epor ted D

iagnosis
F

requency
P

ercent
D

epression
109

17.6
A

nxiety
34

5.5
B

ipolar D
isorder

18
2.9

A
D

H
D

10
1.6

Insom
nia

14
2.3

A
ddiction

4
.6

PT
SD

1
.2

A
nger

1
.2

*
Som

e participants reported m
ore than one diagnosis; each diagnosis w

as

counted in these cases

Table 2. M
ost F

requently U
sed P

sychoactive M
edications*

M
edication

F
requency

P
ercent

Selective Serotonin R
e-

uptake Inhibitor
115

18.5
B

enzodiazapine (valium
, 

klonipin, etc)
43

6.9
W

ellbutrin
28

4.5
M

ood Stabilizer
17

2.7
A

ntipsychotic
16

2.6
T

ricyclic A
ntidepressants 

14
2.3

Stim
ulant

8
1.3

A
m

bien/Sonata
6

1.0
Provigil

2
.2

*
Som

e participants reported m
ore than one diagnosis; each diagnosis w

as

counted in these cases

F
igure I.  F

requency of R
eligions in the Sam
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H
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Table 3. C
orrelations betw

een standardized scores on M
ajor

V
ariables, by G
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F
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a
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M
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Correlations: Conscientious: Predictors
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m
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nxiety

C
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N
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O
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nipotent G
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IN
D

E
PE

N
D

E
N

T
V

A
R

IA
B

L
E

S      D
opam

ine-deficit
Serotonin-deficit

D
E

PE
N

D
E

N
T

V
A

R
IA

B
L

E
S

M
en

W
om

en
M

en       W
om

en
D

epression (C
E

SD
)

.580***  .488***
.635***

.601***
A

nxiety (G
A

T
)

.566***
.503***

.749***
.761***

A
ttention D

eficit D
isorder (A

D
H

D
)

.820***
.765***

.651***
. 688***

O
C

D
 (O

C
I-revised) 

.342
.232*

.595**
.390***

Survivor G
uilt

.450***
.340***

.554***
.417***

O
m

nipotent R
esponsible G

uilt
.460***

.281***
.460***

.431***
PE

R
SO

N
A

L
IT

Y
(B

B
F-44)

E
xtraversion

-.189**
-.056

-.324***
-.197***

N
euroticism

.514***
.463***

.749***
.730***

C
onscientiousness

-.717***
-.658***

-.436***
-.428***

A
greeableness

-.324***
-.338***

-.319***
-.343***

O
penness

-.106
.023

-.202**
-.051

***C
orrelation is significant at the .001 level)

**C
orrelation is significant at the 0.01 level 

*C
orrelation is significant at the 0.05 level
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Table 4. L
ow

 D
opam

ine, L
ow

 Serotonin
Low

 
Low

 
D

opam
ine

S
erotonin

E
njoying w

hat you are doing?
.193

-.214
A

ctivity: Interesting?
.306

.023
A

ctivity: H
ow

 concentrating?
-.015

.066
Living up to ow

n expectations?
-.206

-.315
F

eel in control?
.040

-.297
Involved, able to act?

.170
.174

A
bility to deal w

/ situation?
.048

-.106
A

ctivity im
portant to you?

.049
.155

O
thers expecting a lot?

.048
.111

S
ucceeding in w

hat you’re doing?-.009
-.285

W
ish doing som

ething else?
-.072

.166
F

eel good about self?
-.155

-.391*

Low
 

Low
 

D
opam

ine
S

erotonin
H

appy
-.104

-.340
S

ad
.112

.170
W

eak
.243

.224
S

trong
.077

.104
P

assive
.332

.318
A

ctive 
.129

-.054
E

xcited
.110

-.156
B

ored
.092

-.040
C

heerful
-.083

-.149
Lonely

.168
.054

N
ervous

.203
.221

C
ooperative

.108
-.105

Low
 

Low
 

D
opam

ine
S

erotonin
A

ngry
.047

.202
R

esponsible 
.115

.115
F

rustrated
.100

.290
C

om
petitive

.179
-.097

S
trained

.211
.353

W
orried

.111
.399**

C
arrying

.023
.183

Irritated
.180

.218
R

elaxed
-.134

-.385*
S

tressed
.082

.226
F

riendly
.181

-.094
M

entally tired
.194

.389*


