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Screening Air TrAffic conTrol SpeciAliSTS for pSychopAThology 
USing The MinneSoTA MUlTiphASic perSonAliTy invenTory-2

Select�ng among appl�cants for safety-sens�t�ve jobs 
such as a�r traffic control spec�al�st from pools of prom�s�ng 
�nd�v�duals can be a d�fficult task because appl�cants and 
organ�zat�ons usually have confl�ct�ng goals . Appl�cants 
are attempt�ng to look the�r best to �ncrease the�r chances 
of be�ng h�red and are l�kely to m�n�m�ze any mental 
health �ssues . At the same t�me, organ�zat�ons attempt 
to h�re the most qual�fied and fit �nd�v�duals, those who 
are most l�kely to successfully complete the�r tra�n�ng 
and become effect�ve employees . organ�zat�ons face two 
challenges when h�r�ng . The first task �s to “select �n” 
those appl�cants who have the pos�t�ve attr�butes that are 
requ�red . Select-�n methods determ�ne who �s best su�ted 
for complet�ng the complex tasks assoc�ated w�th safe and 
effic�ent performance . The second task �s to “select out” 
those appl�cants w�th negat�ve qual�t�es that would pose a 
safety r�sk or otherw�se make success d�fficult due to the�r 
l�m�ted adaptab�l�ty . ne�ther approach alone �s suffic�ent . 
Select-out cr�ter�a often el�m�nate appl�cants w�th a psy-
ch�atr�c d�agnos�s (as currently defined �n the Diagnostic 
and Statistical Manual of Mental Disorder, dSM-IV TR; 
APA, 2000) suggest�ng a lack of fitness . The result here 
�s the �dent�ficat�on of a small, probably �mpa�red subset 
of the cand�date pool . Av�at�on occupat�ons requ�re the 
h�ghest standards of psycholog�cal su�tab�l�ty and fitness 
to ensure the safety of the publ�c . 

due to the h�gh stakes �nvolved, Butcher (2002) �ssued 
a call for research �nto the mental health of commerc�al 
p�lots and advocated the use of modern psychometr�c 
�nstruments . he made no ment�on, however, of other v�tal 
members of the av�at�on team such as a�r traffic control 
spec�al�sts (ATCSs) . To ensure av�at�on safety, person-
nel �n both occupat�ons need to be alert, attent�ve, and 
ready to respond �mmed�ately to cr�t�cal events . Although 
the federal Av�at�on Adm�n�strat�on (fAA) cert�fies the 
med�cal fitness of p�lots and ATCSs, commerc�al av�ators 
typ�cally work for a�rl�nes or other pr�vate employers that 
bear the respons�b�l�ty for select�ng qual�fied appl�cants . 
The vast major�ty of ATCSs (commonly termed “a�r traffic 
controllers”) are employees of the fAA . Thus, the fAA �s 
respons�ble for develop�ng the appropr�ate select�on tools 
and conduct�ng the select�on screen�ng .

In an effort to ensure the emot�onal health (fitness) of 
the ATCS workforce, the fAA has used the 16 Personal�ty 
factor (16 Pf) test s�nce 1965 dur�ng the med�cal assess-
ment (select out) process . Th�s procedure �s part of the 

Controller health Program wh�ch was �n�t�ated by fAA 
order 9430 .2 and now �s outl�ned �n fAA order 3930 .3A 
(see Append�x A) . A “case �dent�fier” scale, composed 
mostly of anx�ety �tems from the 1967-1968 ed�t�on, has 
evolved over the years (Convey, 1984) . The 38-�tem scale 
d�splays acceptable rel�ab�l�ty (the 18 �tems from form A 
had a Cronbach alpha of  .71, and the 38-�tem full scale 
had a Cronbach alpha of  .85; K�ng, Retzlaff, detw�ler, 
Schroeder, & Broach, 2003) . unfortunately, �ts cl�n�cal 
ut�l�ty has been l�m�ted . h�stor�cally, only a very small 
percentage of job cand�dates have been �dent�fied by th�s 
scale . dollar, Broach, and Schroeder (2003) �nd�cated that 
the 16Pf �s somewhat effect�ve �n pred�ct�ng who w�ll go 
on to ret�re on d�sab�l�ty but pos�ted that other factors 
must be at play �n determ�n�ng d�sab�l�ty ret�rements . It �s 
poss�ble that some �nd�v�duals who would have gone on 
to ret�re on d�sab�l�ty were screened out w�th the 16Pf, 
lead�ng to a potent�al restr�ct�on �n range . 

There was �nterest �n compar�ng the 16Pf w�th other 
psycholog�cal tests as early as 1971, when Sm�th gauged 
the �tem amb�gu�ty (the degree to wh�ch an �tem el�c�ts 
mult�ple �nterpretat�on) of the 16Pf to the M�nnesota 
Mult�phas�c Personal�ty Inventory (MMPI) . Sm�th found 
the �tems of the MMPI to be less amb�guous than those of 
the 16Pf . Wh�le both tests have been substant�ally rev�sed 
s�nce 1971, the fAA cont�nues to use the 1967/1968 
ed�t�on of the 16Pf . In 1996, Schwarzkopf, Buckley, and 
Pace urged replacement of the fAA’s 16Pf procedure due 
to decl�n�ng sc�ent�fic �nterest, �ts sole focus on anx�ety 
symptoms, and �ts “fakeab�l�ty .” In the�r paper, wr�tten 
under contract to the fAA, they urged cons�derat�on of 
the MMPI-2 . Indeed, the po�nt of the current paper �s to 
explore the feas�b�l�ty of us�ng the MMPI-2 for th�s initial 
screen�ng of ATCS cand�dates to better �dent�fy those 
harbor�ng symptoms suggest�ve of emot�onal �nstab�l�ty 
and requ�r�ng add�t�onal assessment .

Graham (1990) noted that the MMPI-2 has been 
used �n two ways �n select�on . It can be used to screen 
for psychopathology, and �t can be used to pred�ct the 
qual�ty of an appl�cant’s job performance by match�ng 
personal character�st�cs to job requ�rements . Graham 
wrote that pol�ce and nuclear power plant operators are 
best selected by el�m�nat�ng persons w�th very elevated 
scores on one or more of the cl�n�cal scales, obv�ously 
follow�ng the former approach . Graham asserted that 
screen�ng appl�cants for psychopathology �s most just�fied 



2

when cons�der�ng �nd�v�duals for occupat�ons �nvolv�ng 
suscept�b�l�ty to stress, personal r�sk, and personal respon-
s�b�l�ty . he spec�fically del�neated “a�r traffic controller” (p . 
197) among such sens�t�ve occupat�ons . lowman (1989) 
prov�des useful �nformat�on regard�ng some of the d�f-
ficult�es and concerns when conduct�ng pre-employment 
screen�ng for psychopathology, focus�ng ma�nly on the 
occupat�on of nuclear power plant workers . Westefeld and 
Maples (1998) reported on match�ng appl�cants, mostly 
�n pol�ce departments, on the bas�s of the MMPI-2 to 
successful occupat�onal �ncumbents . 

The major concerns about the future psycholog�cal 
funct�on�ng of ATCSs, who are young at the t�me of 
entry �nto the workforce (by law, they must be younger 
than 31 years of age), �nclude mood d�sorders and other 
dSM-IV-TR (2000) ax�s I d�sorders (termed “neuros�s,” 
and “psychos�s” �n fAA order 3930 .3A; see Append�x 
A), �n add�t�on to personal�ty d�sorders . hammen (2001) 
summar�zed the ep�dem�olog�cal research on depress�on 
and c�ted vary�ng l�fet�me prevalence, and concluded 
that prevalence est�mates are �nfluenced by demograph�c 
factors (w�th women and those w�th lower �ncome and 
educat�on levels hav�ng h�gher rates), as well as the method 
of assessment . Mcnally, Malcarne, and hansdott�r (2001) 
called for �ncreased long�tud�nal research on the spectrum 
of anx�ety d�sorders to better understand these cond�t�ons 
and the�r development dur�ng the course of a l�fet�me . 
harvey (2001) explored the relat�vely rare prevalence 
(approx�mately 1% of the populat�on) of sch�zophren�a 
and noted that �t �s part�cularly deleter�ous to occupa-
t�onal success when �t develops �n late adolescence/early 
adulthood . f�nally, Ge�ger and Cr�ck (2001) cons�dered 
personal�ty d�sorders, by defin�t�on an enduring pattern of 
maladaptat�on, and found that the d�agnos�s �s typ�cally 
not rel�able; hence, prevalence est�mates are problemat�c . 
overall, the prevalence of psychopathology �n the pool 
of cand�dates for ATCS pos�t�ons �s l�kely to be relat�vely 
low, part�cularly at the t�me the cand�dates are assessed, 
but the potent�al consequences cannot be d�scounted .

There �s therefore a grow�ng �nterest �n enhanc�ng 
the fAA’s ab�l�ty to �dent�fy those ATCS cand�dates who 
possess psycholog�cal symptoms that could comprom�se 
av�at�on safety . The assessment of such psycholog�cal 
symptoms �s currently be�ng conceptual�zed as a two-t�er 
process . The first step w�ll be the test�ng of all cand�dates 
that have been tentat�vely offered employment �n compl�-
ance w�th the Amer�cans w�th d�sab�l�t�es Act (1991) . 
Th�s w�ll enta�l the use of the MMPI-2 . Those that 
score above certa�n levels would then be evaluated more 
thoroughly by a l�censed psycholog�st . Th�s approach �s 
cons�stent w�th fAA order 3930 .3A, wh�ch spec�fically 
proh�b�ts med�cal d�squal�ficat�on on the bas�s of a s�ngle 

psycholog�cal test (fAA, 1980) . Th�s study was des�gned 
to explore the feas�b�l�ty of ut�l�z�ng the MMPI-2 to 
replace the 16Pf as the �n�t�al screen . 

ThE MMPI-2
scales

There are 13 ma�n scales on the MMPI-2 . The first 
three are “val�d�ty” scales and used to determ�ne the test-
tak�ng “style” of the cl�ent . The other 10 are the ma�n 
“cl�n�cal” scales and focus on var�ous psychopatholog�es . 
The scales have names, but these names are typ�cally not 
used �n the profess�on because they are qu�te archa�c . 
Instead, cl�n�cal psycholog�sts refer to the scales by the�r 
letters or number . hence, a pat�ent scor�ng h�gh on the 
fourth scale would not be sa�d to have scored h�gh on 
“Psychopath�c dev�ate” but to have scored h�gh on “PD” 
or “scale 4 .” 

Validity scales
L (“Lie”). elevat�on reflects a del�berate attempt of the 

�nd�v�dual to present h�m/herself �n a pos�t�ve l�ght: den�al 
of m�nor flaws/weaknesses that most �nd�v�duals would 
adm�t . excess�ve elevat�ons on th�s scale (relat�vely rare) 
render the profile �nval�d and hence un�nterpretable . 

F (“Fake Bad”). used to detect atyp�cal ways of re-
spond�ng . Scored responses are agreed to by few normal 
adults . h�gh scores may reflect an �nval�d test profile 
due to mal�nger�ng . Not expected in a job applicant; 
more l�kely �n a person seek�ng the benefits of a pat�ent 
(compensat�on, avo�dance of ja�l) .

K (“Fake Good”). A more subtle �ndex of �nd�v�duals 
who are try�ng to present themselves �n a pos�t�ve l�ght . 
Tends to be elevated as educat�on and soc�oeconom�c status 
�ncreases (and when used �n an employment select�on 
sett�ng); den�es psychopathology . used to correct several 
of the cl�n�cal scales (Scales 1, 4, 7, 8, & 9) by add�ng 
var�ous amounts of K to get a more accurate read�ng of 
the�r funct�on�ng .

Clinical scales
Scale 1 – Hypochondriasis. h�gh scores reflect �nd�v�du-

als who have an excess�ve number of vague nonspec�fic 
compla�nts and body concerns (gastro�ntest�nal d�stress, 
fat�gue, pa�n, and general weakness) .

Scale 2 – Depression. Ind�v�duals w�th h�gh scores often 
reflect depress�ve symptoms (depressed, blue, unhappy) 
and are generally lack�ng �n self-confidence .
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Scale 3 – Hysteria. Symptoms �nvolve two d�men-
s�ons . one reflects a general den�al of phys�cal health 
and �ncludes rather spec�fic somat�c compla�nts . The 
other group �nvolves a general den�al of psycholog�cal 
or emot�onal problems .

Scale 4 – Psychopathic Deviate. h�gh scores reflect 
d�fficulty �n �ncorporat�ng the values and standards of 
soc�ety; may �nvolve asoc�al or ant�soc�al behav�ors, �m-
puls�veness, and need for �mmed�ate grat�ficat�on . May be 
a b�t elevated �n younger test takers as a normal funct�on 
of late adolescence .

Scale 5 – Masculinity-Femininity. A legacy b�-d�rect�onal 
scale (�n other words, both low and h�gh scores have 
mean�ng) that �s not cons�dered a cl�n�cal scale . Reflects 
�nterest and not sexual or�entat�on . As �t does not �nd�cate 
psychopathology, �t �s not suggested for use �n the med�cal 
screen�ng of ATCSs . 

Scale 6 – Paranoia. h�gh scores reflect �nd�v�duals w�th 
d�sturbed th�nk�ng, �deas of reference, susp�c�ousness, 
host�l�ty, and parano�a .

Scale 7 – Psychasthenia. h�gh scores reflect �nd�v�duals 
exper�enc�ng a great deal of psycholog�cal turmo�l and 
d�scomfort . They tend to be anx�ous, tense, and ag�tated . 
They are worr�some �nd�v�duals that have d�fficulty 
concentrat�ng .

Scale 8 – Schizophrenia. h�gh scores are reflect�ve of 
b�zarre mentat�on, delus�ons, and poss�ble halluc�nat�ons . 
Confused th�nk�ng, poor judgment, and al�enat�on are 
common .

Scale 9 – Hypomania. h�gh scores are suggest�ve of 
overact�v�ty, poor �mpulse control, �rr�tab�l�ty, and pos-
s�ble aggress�ve outbursts .

Scale 0 – Social Introversion. not a cl�n�cal scale . In-
d�v�duals w�th h�gh scores tend to be �ntroverted, wh�le 
low scorers are extroverted . As �t does not �nd�cate psy-
chopathology, �t �s not suggested for use �n the med�cal 
screen�ng of ATCSs . 

T Score Conversion. The number of �tems endorsed �n 
the keyed d�rect�on on each scale (the “raw score”) are 
converted to T scores by us�ng the publ�shed norms . These 
are standard scores w�th a mean of 50 and a standard 
dev�at�on of 10 . Thus, a T score of 70 means that the 
�nd�v�dual scored two standard dev�at�ons above the mean 
of the populat�on on wh�ch the test was normed for the 
scale �n quest�on . An elevat�on of two standard dev�at�ons 
may be better understood as the 95th percent�le, mean�ng 
h�gher than 95% of the populat�on . So, the h�gher the 
T score values, the more �tems the person tak�ng the test 
endorsed, suggest�ng a relat�vely greater presence of tra�ts 
cons�stent w�th a psych�atr�c d�sorder . 

METhOd

The MMPI-2 was adm�n�stered to a cohort of recently 
h�red ATCSs dur�ng the�r first days of tra�n�ng at the 
fAA Academy �n oklahoma C�ty, oK . These 794 male 
and 220 female fledgl�ng a�r traffic controllers had all 
been h�red as ATCSs and thus had been �nterv�ewed at 
an a�r traffic control fac�l�ty and had passed a med�cal 
exam�nat�on, wh�ch �ncluded pass�ng the ex�st�ng 16 Pf 
case-�dent�fier-procedure hurdle . All voluntar�ly agreed 

Figure 1: T-scores and the normal distribution Figure 1: T-scores and the normal distribution
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to part�c�pate �n the present study . All part�c�pants had 
at least 12 years of educat�on, as a h�gh school d�ploma 
�s a pre-requ�s�te to be h�red as an ATCS . Many par-
t�c�pants had several years of college, as most were h�red 
under the College Tra�n�ng In�t�at�ve (CTI) program, 
wh�ch �s hosted by 13 four-year and commun�ty colleges 
throughout the un�ted States . Indeed, 544 of the 1,014 
part�c�pants �nd�cated that they had more than 12 years 
of educat�on .1

non-gender norms were used, as th�s research �s �n-
tended to support personnel select�on and gender-spec�fic 
norms are proh�b�ted by the C�v�l R�ghts Act of 1991 . 
A cons�derat�on of gender was also unnecessary due to 
the lack of �nclus�on of scale 5 (Mascul�n�ty-fem�n�n�ty), 
wh�ch spec�fically requ�res attent�on to the test taker’s 
gender . non-K corrected Cl�n�cal Scales are also reported 
here, as K correct�ons tend to be elevated �n appl�cant 
populat�ons (due to the tendency for pos�t�ve �mpress�on 
management – also known as “fak�ng good”) . Table 1 
presents K-corrected cl�n�cal scales to allow compar�son 
to the data publ�shed by Butcher (1994) . 

REsulTs

Table 1 prov�des the means and standard dev�at�ons 
for the K-corrected MMPI-2 scores for the 1,014 ATC 
appl�cants; f�gure 2 presents th�s �nformat�on graph�cally 
for ease of compar�son . Aga�n, T scores represent the 
norms, w�th a mean of 50 and a standard dev�at�on of 
10 . As th�s sample’s data d�verge from these, d�fferences 
become apparent . In terms of val�d�ty scales, both L and 
K are about 7 po�nts h�gher . Th�s elevat�on �s almost one 

1  due to a m�sunderstand�ng of the demograph�cs port�on of the 
data collect�on, part�c�pants d�d not cons�stently report the�r total 
years of educat�on .

standard dev�at�on and approaches a s�gn�ficant eleva-
t�on . It �s apparent that both groups, a�r traffic control 
spec�al�sts and p�lot appl�cants, have placed themselves 
�n a pos�t�ve l�ght and deny pathology . 

nevertheless, the cl�n�cal scales are remarkably s�m�lar 
to the general populat�on normat�ve group publ�shed �n 
the MMPI-2 manual (Butcher, Graham, Ben-Porath, 
Tellegen dahlstrom, & Kaemmer, 2001) . here, cl�n�cal 
scales do not vary as much as 3 po�nts from the norm . 
It would be expected that the sample would m�n�m�ze 
pathology �n the cl�n�cal scales, but they do not . M�n�m�-
zat�on of these scales would enta�l means down around 
40, not at the mean of 50 . The add�t�ve K correct�ons, 
however ( .5 for scale 1,  .4 for scale 4, 1 for scale 7, 1 for 
scale 8, and  .2 for scale 9), may �nflate some of the cl�n�-
cal scales to an extent . 

Table 1 also prov�des the means and standard dev�a-
t�ons for the p�lots from Butcher’s (1994) work . Wh�le the 
normat�ve sample used to establ�sh the T scores can serve 
as a general control group, Butcher’s p�lots can be cons�d-
ered an aerospace-spec�fic control group of �nd�v�duals of 
approx�mately the same age, although half a generat�on 
apart . Th�s p�lot sample data d�ffers from that of ATCSs 
�n other ways as well . Wh�le Butcher tested only men, the 
current sample �s about 20% female . Also, Butcher’s data 
were collected before appl�cants were offered employment . 
As such, the current compar�son �s less than �deal . That 
be�ng noted, Butcher’s p�lots scored at about the same 
level on the l val�d�ty scale as our sample . h�s p�lots also 
scored about 16 po�nts above the mean on the K scale 

Table 1. K-corrected means and standard deviations for air traffic and pilot samples. 

Air Traffic 
Mean (sd)

Pilots 
Mean (sd) t-test p

Validity Scales 
L 57.5 (11.7) 57.4 (11.7) 0.149 0.559 
F 46.9 (9.4) 40.4 (3.1) 19.676 0.001 
K 57.2 (9.3) 65.7 (6.4) 20.089 0.001 

Clinical Scales     
1 50.3 (7.5) 48.3 (4.5) 6.268 0.001 
2 47.1 (7.6) 42.9 (9.9) 7.920 0.001 
3 48.9 (7.5) 52.3 (10.1) 6.326 0.001 
4 50.4 (7.9) 49.3 (6.0) 2.899 0.002 
6 48.3 (8.7) 47.8 (5.7) 1.295 0.098 
7 47.9 (8.0) 48.4  (4.7) 1.483 0.931 
8 49.2 (8.4) 47.8 (4.6) 4.075 0.001 
9 52.6 (9.5) 46.0 (5.5) 16.592 0.001 
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Table 2. Non-K-corrected means and 
standard deviations for ATCS sample. 

Scale Mean T (sd)
1 45.7 (8.3) 
2 47.1 (7.6) 
3 48.9 (7.5) 
4 47.5 (7.6) 
6 48.3 (8.7) 
7 43.0 (8.4) 
8 44.1 (9.2) 
9 50.8 (9.2) 
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Figure 2.  K-corrected means and standard dev�at�ons for a�r traff�c control spec�al�st 
(research) and p�lot (appl�cant) samples .

(p<0 .001) . h�s sample appears to be more defens�ve than 
the ATCS sample . It �s poss�ble that the val�d�ty scales 
would be more s�m�lar �f the groups were respond�ng �n 
more analogous sett�ngs, rather than research part�c�pants 
(ATCSs) and job appl�cants (p�lots) . 

look�ng at d�fferences on the cl�n�cal scales between 
ATCSs and p�lots, there are more s�m�lar�t�es than d�f-
ferences . Most scales are w�th�n a po�nt or two across 
the samples . The only apparent d�fferences are on 2 and 
9, w�th both scales be�ng h�gher �n the ATCS sample 
(p<0 .001) .

Table 2 prov�des the means and standard dev�at�ons 
us�ng non-K-corrected norms . here �t �s noted that scales 
7 and 8 are part�cularly lower than w�th K-correct�on, 
compared to the norms . Th�s sample endorsed fewer 
�tems that reflect anx�ety or d�sordered th�nk�ng than the 
general populat�on normat�ve group .
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In us�ng the MMPI-2 as a screen for ATCS appl�cants, a 
pract�t�oner’s �nterest would not be to d�rectly compare the 
appl�cant to a group average . Rather, �t would be to com-
pare an appl�cant to establ�shed cut scores on the var�ous 
cl�n�cal scales . Table 3, therefore, prov�des the percentage 
of part�c�pants scor�ng at or above potent�al cut-scores 
of 65T, 70T, 75T, and 80T . At the 65T cut-score level, 
only about 2-3% of part�c�pants are elevated on a g�ven 
scale . The except�on �s on scale 9, “Hypomania,” where 
about 9% fall at or above th�s cut-score . These elevat�ons 
are more l�kely �nd�cat�ve of th�s young sample’s gener-
ally h�gh energy level than reflect�ve of a h�gh number of 
�nd�v�duals w�th poss�ble mood d�sorders . 

As a number of part�c�pants scored h�gh on more than 
one scale, the percentage of part�c�pants �dent�fied by the 
test �n general �s not a s�mple total of the percentages for 
each scale . Summ�ng across subjects w�th one or more 
scales at or above 65T, we �dent�fied about 15% of the 
part�c�pants . Part�c�pants w�th two or more elevated scales 
represented only about 4% of the sample . 

At a less str�ngent 70T cut-score level, only about half 
as many part�c�pants were �dent�fied . Indeed, less than 
1% were at or above that level for most scales, w�th the 
part�cular except�on of 9, wh�ch was at about 4% . About 
7% had one or more scales elevated, and only 2% had 
two or more scales elevated .

The percentage above 75T cont�nued to drop . Very 
few are �dent�fied by �nd�v�dual scales alone . About 3% 
had one or more h�gh scales, and only 1% had two or 
more h�gh scales . 

us�ng a cut score of 80T results �n very few appl�cants 
be�ng �dent�fied . here only 2% had one or more scales 
h�ghly elevated, and only 0 .4% had two or more . Most 
�nd�v�dual scales were �dent�fy�ng only 0 .1% . d�fferences 
across the var�ous cut scores po�nt to one of the concerns 
assoc�ated w�th use of a screen�ng tool . W�th lower cr�-
ter�a a cl�n�c�an �s l�kely to �dent�fy a h�gher percentage 
of �nd�v�duals who, �n fact, would not represent a r�sk . 

In turn, at h�gher cut scores, a cl�n�c�an �s go�ng to m�ss 
a number of �nd�v�duals who are l�kely to prove to be at 
�ncreased r�sk .

The most relevant stat�st�c here �s the percentage of 
part�c�pants w�th one or more scales at or above the cut-
scores . If the 65T cut-score �s used, then the assumpt�on 
�s that some 15% of the ATCS appl�cants have s�gn�ficant 
psychopathology . Th�s seems h�gh for a relat�vely h�gh 
funct�on�ng group . After all, th�s group has demonstrated 
a h�gh degree of funct�on�ng by gett�ng h�red, e�ther by 
demonstrated ab�l�ty or by pass�ng a r�gorous exam�nat�on . 
If the 70T cut-score �s used, then a psychopathology preva-
lence rate of about 7% �s suggested . Th�s number seems 
far more cons�stent w�th the probable psychopathology 
rate of th�s group of people . A cut score of 75T results 
�n about 3% be�ng �dent�fied . f�nally, a cut score of 80T 
appears to be so h�gh that only 2% are �dent�fied . 

Cut score decision Process
There are many factors that contr�bute to the establ�sh-

ment of cut scores . f�rst, the best way to make dec�s�ons 
of th�s type �s to collect research data before hand and 
compare them w�th actual mult�-year out outcomes . 
unfortunately, th�s project has moved forward more 
qu�ckly than that . As such, a r�gorous research program 
should be del�neated very qu�ckly to allow for cut score 
changes �n the future that are data-based . 

In the meant�me, there are probably two over-arch�ng 
factors . The first �s a pract�cal �ssue and that �s the number 
of appl�cants referred for follow-up, �n-person evaluat�ons . 
The second �s the a pr�or� probab�l�ty of the presence of 
psychopathology w�th�n th�s populat�on .

If appl�cants are to be referred for follow-up evaluat�on, 
the number of referrals must be suffic�ent to warrant a 
program, yet low enough to avo�d huge costs on the h�gh 
end . It �s probably not worth hav�ng a program �f fewer 
than 30 appl�cants are referred each year . Conversely, at 
about $1000 per evaluat�on, th�ngs get expens�ve and 

Table 3. Non- K- corrected and non-gender norms: percentages above cut-
scores for ATCS sample. 

Scale  65T (%)  70T (%)  75T (%)  80T (%) 
1 1.0 0.4 0.2 0.1 
2 1.7 0.4 0.2 0.1 
3 2.0 0.8 0.3 0.1 
4 1.7 0.7 0.3 0.1 
6 3.4 2.0 1.0 0.3 
7 1.8 0.8 0.3 0.1 
8 2.7 2.0 0.8 0.6 
9 9.3 4.2 1.6 1.1 

1 or more 14.6 7.4 3.2 2.0 
2 or more 3.7 2.0 1.0 0.4 
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 d�fficult to manage �f there are more than 100 or so per 
year . If there are 1500 appl�cants per year, th�s log�c suggests 
that cut scores result�ng �n between 2% and 7% would 
be a good target from a programmat�c perspect�ve .

The second approach �s the ep�dem�olog�cal approach . 
here an a pr�or� est�mate of psychopathology �n th�s group 
�s approx�mated, and the cut scores are set to that level . 
Some groups have more pathology and some less . In an 
�npat�ent psych�atr�c fac�l�ty, nearly 100% have some sort 
of s�gn�ficant pathology . In an outpat�ent sett�ng, there are 
many cl�ents who are seek�ng ass�stance for such th�ngs as 
mar�tal problems and ch�ld problems, so the prevalence 
of s�gn�ficant psychopathology �s probably qu�te low . In 
any case, �nd�v�duals w�th severe psychopathology are not 
l�kely to pursue a career as an ATCS . 

The lifetime prevalence of mental d�sorders �n adults 
aged 18 to 54 was 29 .4% between 1990 and 1992 and 
30 .5% between 2001 and 2003 (Kessler et al ., 2005) . 
The quest�on that rema�ns unanswered �s the l�kel�hood 
of an employee developing mental �llness over the course 
of adulthood; a quest�on that can only be answered by 
long�tud�nal research (Re�fler, 2006) . use of the MMPI-
2, or any other select�on �nstrument, cannot completely 
el�m�nate the r�sk of an employee develop�ng a mental 
�llness over the course of a career, but �t can help �dent�fy 
who �s currently suffer�ng from psych�atr�c symptoms and 
�s a b�g step to the long�tud�nal research env�s�oned by 
the Controller Workforce Plan (fAA, 1965) .

In samples such as a�r traffic control spec�al�st can-
d�dates, where there are several pr�or screen�ng hurdles 
and a certa�n self-select�on process, �t �s doubtful that the 
level of true psychopathology �s much over 5% . There �s 
probably at least 1% who are exper�enc�ng some degree 
of psycholog�cal d�scomfort, but �t �s hard to bel�eve that 
as many as one �n 10 would meet cr�ter�a to be d�agnosed 
as hav�ng a “mental �llness .”

Both of these approaches converge on a cut score solu-
t�on that �s very s�m�lar . A program should �dent�fy and 
refer between 2% and 7% of appl�cants . Th�s cut po�nt 
�s programmat�cally and cl�n�cally log�cal and �s l�kely to 
str�ke a balance of false pos�t�ves and false negat�ves .

In dec�d�ng upon cut scores, there are two poss�ble 
approaches . The first �s to �dent�fy d�fferent cut scores 
for d�fferent scales . The second �s to select a s�ngle cut 
score for all scales . The allure of choos�ng d�ffer�ng cut 
scores �s that some of the anomal�es �n the table can be 
“smoothed out .” for example, Scale 9 seems to p�ck up 
more part�c�pants than would be cl�n�cally suggested . 
Alternat�vely, a s�ngle cut score for all scales would be the 
most pars�mon�ous solut�on but the least sens�t�ve . 

Then the quest�on becomes: What cut scores should 
be used? here the percentages �n the “1 or more” row 
are the relevant data . If a cut score of 65 �s used, 14 .6% 

would be referred . Th�s rate �s probably too h�gh . If a cut 
score of 80 �s used, only 2 .0% would be referred . Th�s 
rate seems too low .

So the d�scuss�on should center around the use of e�ther 
70 or 75 (or a comb�nat�on) . W�th 1500 appl�cants, a cut 
score of 70 would result �n about 100 (7 .4%) be�ng sent 
for follow-up evaluat�ons . Th�s rate �s not unreasonable . 
It also has the benefit of result�ng �n enough follow-up 
evaluat�ons for scale-spec�fic outcome purposes .

A cut score of 75 would result �n 3 .2%, or about 40 
of 1500 appl�cants . Th�s rate would be less costly and 
eas�er to manage �n�t�ally .

It should be remembered that as the program matures 
and data are collected, the data may support future ad-
justments �n the cut scores . As such, cut scores should 
not be “fixed �n stone .”

Cut score decision
MMPI-2 cut scores of 70 appear to best meet the 

needs of the agency, w�th the except�on of scale 9 where 
a 75 �s more reasonable . hence, the dec�s�on model �s 
to use a cut score of 70 and above for scales 1, 2, 3, 4, 
6, 7, and 8 . S�nce scale 9 appears to “over class�fy” the 
controllers, that scale w�ll use a cut score of 75 and above . 
W�th these cut scores, any appl�cant w�th one or more 
scales above the cut score w�ll be referred for second-t�er 
psycholog�cal assessment .

Th�s algor�thm w�ll �dent�fy 4 .9% of appl�cants . Th�s 
outcome �s well w�th�n the parameters suggested . Th�s 
number �s low enough that second-t�er costs w�ll not 
become too great, the management of cand�dates w�ll 
not become unruly, and there w�ll not be unacceptably 
long per�ods of t�me dur�ng wh�ch the med�cal status of 
cand�dates �s undeterm�ned . 

look�ng at the �nd�v�dual scale �dent�ficat�ons �n Table 
4, the percentage found above each cut score �s reasonable . 
The sum of these �nd�v�dual percentages does not result 
�n the overall total of 4 .9%, as a number of part�c�pants 
score h�gh on more than one scale .

Table 4. Non-K-corrected and non-gender norms: 
Percentages above cut-scores for ATCS sample. 

Scale  70T (%)  75T (%) 
1 0.4 n/a 
2 0.4 n/a 
3 0.8 n/a 
4 0.7 n/a 
6 2.0 n/a 
7 0.8 n/a 
8 2.0 n/a 
9 n/a 1.6 



8

Applicant level Reliability
W�th those appl�cants �dent�fied, the �nd�v�dual re-

cords can be exam�ned to determ�ne �f the h�gh scores 
are a funct�on of some non-cl�n�cal response set such as 
random respond�ng . Table 5 prov�des F and VRIN for 
each of the �dent�fied male cases, w�th Table 6 show�ng 
the var�ables for women . 

F �s cons�dered to be a gross �nd�cator of “fak�ng bad .” 
Th�s group of part�c�pants, however, had no reason to 
“fake bad,” and so �t �s probably more �nd�cat�ve of ran-
dom response to some number of �tems when h�gh . for 
males, n�ne of the 42 �dent�fied cases had F scale scores 
above 80 . none of the women had an F above 80 .

Table 5. Male research participants who exceeded clinical cutoffs (T 70 on scales 1, 2, 3, 4, 6, 7, 
8 and T  75 on scale 9) using non-gendered, non-K-corrected norms. 

Participant 
Number F VRIN  1 2 3 4 6 7 8 9 Code 

Mean
Elevation

1M 55 61F 50 52 48 47 75 52 47 68 6 55
2M 73 57F 42 45 32 45 46 57 67 77 9 51
3M 107 84T* 61 37 41 53 60 57 73 60 * *
4M 45 54T 55 35 44 58 46 54 59 85 9 55
5M 67 46F 48 45 53 64 71 40 43 48 6 52
6M 120 73T 55 43 37 58 64 71 91 100 987 65
7M 61 46T 63 62 48 78 71 75 73 60 4786 66
8M 67 61 45 35 39 58 34 49 55 82 9 50
9M 85 73T 57 50 46 64 64 56 76 62 8 59

10M 58 38T 48 56 72 55 56 45 51 54 3 55
11M 73 61 63 58 46 71 82 65 74 68 684 66
12M 58 61F 70 76 62 51 60 57 70 52 218 62
13M 107 80T 76 62 67 67 75 82 90 91 98716 76
14M 120 92T* 70 60 53 43 71 71 80 65 * *
15M 39 54T 45 43 44 49 71 49 55 60 6 52
16M 64 61T 61 58 50 64 82 53 67 71 6 63
17M 67 57 57 60 60 69 49 74 70 62 7 63
18M 64 54T 66 74 64 87 49 72 67 62 427 68
19M 39 50T 42 31 37 51 36 49 56 77 9 47
20M 64 69F 66 58 62 58 78 57 65 48 6 62
21M 76 42T 65 50 37 78 71 69 76 68 486 64
22M 101 92T* 74 68 62 55 71 67 82 80 * *
23M 89 54T 57 58 42 58 67 53 72 88 98 62
24M 55 42 72 56 64 62 56 58 62 62 1 62
25M 51 42T 45 37 42 47 36 48 60 88 9 50
26M 55 57F 53 70 48 53 53 56 52 46 2 54
27M 73 65F 63 68 81 64 89 65 74 77 6398 73
28M 51 50 50 43 55 49 71 48 52 50 6 52
29M 55 42F 63 52 74 51 60 42 48 60 3 56
30M 64 50 45 39 41 62 42 53 63 85 9 54
31M 82 61T 86 62 79 69 71 67 72 60 1386 71
32M 73 61T 59 70 57 64 75 78 84 44 8762 66
33M 48 50T 42 37 37 55 56 53 60 85 9 53
34M 64 61T 57 52 50 74 53 56 60 88 94 61
35M 61 50T 68 72 57 45 53 71 70 42 278 60
36M 61 65T 61 58 46 67 75 68 73 77 968 66
37M 42 50 48 43 41 55 46 46 48 77 9 51
38M 64 54F 61 66 55 64 67 64 73 60 8 64
39M 55 50 48 48 41 55 71 53 51 62 6 54
40M 51 54T 57 70 50 60 67 56 64 60 2 61
41M 85 34T 55 66 48 74 75 69 80 74 864 68
42M 70 50 55 62 37 71 71 60 59 57 46 59

* Likely invalid due to VRIN > 80T (random responding). 
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Table 6. Female research participants who exceeded clinical cutoffs (T 70 on scales 1, 2, 3, 4, 6, 
7, 8 and T 75 on scale 9) using non-gendered, non-K-corrected norms. 

Participant 
Number F VRIN  1 2 3 4 6 7 8 9 Code 

Mean
Elevation

1F 51 50F 57 33 44 45 46 57 60 80 9 53
2F 61 50F 63 70 55 62 49 63 56 52 2 59
3F 48 42T 48 60 64 62 75 53 43 46 6 56
4F 65 66T 78 62 60 60 53 64 67 52 1 62
5F 51 46T 66 80 57 64 49 58 60 46 2 60
6F 61 58T 70 39 57 60 53 53 62 68 1 58
7F 58 50F 48 72 48 69 53 63 51 46 2 56
8F 68 42 50 48 33 47 36 58 70 68 8 51

VRIN, a relat�vely recently �ntroduced scale, �s cons�d-
ered to be a more sens�t�ve �nd�cator of random respond�ng 
(Graham, 2006) . In VRIN, very s�m�lar �tems across the 
test are pa�red, and the s�m�lar�ty of responses �s quant�-
fied . here only three of the 42 males had VRIN scores 
above 80 . Aga�n, none of the e�ght �dent�fied women had 
h�gh VRIN scores .

Wh�le not all of the h�gh scores are due to random 
respond�ng, �t �s not l�kely that actual appl�cants tak�ng 
the test w�ll choose to randomly respond, as the�r future 
employment depends upon �t . As such, �t �s probable 
that the current percentage of �dent�fied �nd�v�duals w�ll 
“shr�nk” sl�ghtly as the MMPI-2 �s used w�th actual ap-
pl�cants . So, the 4 .9% �n th�s sample �s l�kely the upper 
bounds of the percentage �dent�fied when the program 
�s �n�t�ated . Th�s rate of �dent�ficat�on would be at an 
acceptable level .

dIsCussION ANd 
RECOMMENdATIONs

The purpose of th�s paper was to model the behav�or of 
the MMPI-2 �n ATCS appl�cants for �n�t�al psycholog�cal 
test screen�ng . The data suggest that the ATCS part�c�-
pants �n th�s study were remarkably close to the publ�shed 
norms as well as s�m�lar to the p�lots reported by Butcher 
(1994) . overall, the vast major�ty of the part�c�pants �n 
th�s study rendered profiles sol�dly w�th�n normal l�m�ts, 
when compared w�th the normat�ve sample . It should also 
be noted that elevated MMPI-2 scales do not necessar�ly 
�nd�cate the presence of a d�squal�fy�ng med�cal cond�t�on, 
as s�tuat�onal c�rcumstances can result �n the temporary 
elevat�on of cl�n�cal scales w�thout a concom�tant presence 
of a psych�atr�c cond�t�on . Sort�ng these matters out �s 
the funct�on of the second-t�er assessment .

Cut scores of 65, 70, 75, and 80 were appl�ed to 
the dataset, and the result�ng numbers of �dent�fied 
part�c�pants were exam�ned for cl�n�cal cons�stency and 

programmat�c need . Therefore, we recommend us�ng 
�n�t�al cut scores of 70 and above for scales 1, 2, 3, 4, 6, 
7, and 8, as well as a cut score of 75 and above for scale 
9 . These cut scores resulted �n no more than 4 .9% of the 
sample be�ng �dent�fied as requ�r�ng further psycholog�-
cal evaluat�on .

Th�s approx�mately 5% appears to be relat�vely well 
represented across the e�ght MMPI-2 scales that are be-
�ng used . Ind�v�dual subject analys�s suggests that some 
proport�on of part�c�pants took the task less than ser�-
ously and responded randomly . Actual ATCS appl�cants, 
however, w�ll l�kely be more respons�ve to the test�ng 
s�tuat�on; thus we expect an �dent�ficat�on rate of about 
4% to 4 .5% . Th�s rate seems acceptable from both a 
cl�n�cal and an adm�n�strat�ve perspect�ve .

W�th between 1200 and 2000 appl�cants be�ng evalu-
ated per year over the next 10 years, th�s rate should result 
�n between 48 and 90 follow-up, second-t�er evaluat�ons 
per year . Th�s flow should be suffic�ent to just�fy the 
program but not so great as to requ�re large budgetary 
requ�rements and an unmanageable flow of cand�dates 
awa�t�ng med�cal clearance .

A ser�es of research stud�es are needed to refine the 
cut score algor�thm as appl�cants go through the h�r-
�ng and tra�n�ng process . Thus, we offer the follow�ng 
recommendat�ons: 

The appl�cant data, when the MMPI-2 �s used w�th 
cand�dates w�th a tentat�ve offer of employment, should 
be �mmed�ately analyzed to ensure that the percentages 
above the cut scores are not vastly d�fferent from the 
research sample . If the “y�elds” beg�n to d�ffer, then 
the cut scores should be recons�dered .
The MMPI-2 scales should be compared to the data 
from second-t�er assessments and cl�n�c�an recom-
mendat�ons as they become ava�lable . d�fferent�al cut 
scores could be used, for example, �f �t �s shown that 
some scales tend to pred�ct negat�ve cl�n�c�an recom-
mendat�ons better than others .

1)

2)
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The scores should also be compared w�th ATCS tra�n-
�ng outcomes . Wh�le there are many reasons for poor 
tra�n�ng outcomes, some amount of the outcome �s 
certa�nly related to psycholog�cal funct�on�ng . 
The scores should be compared w�th d�sm�ssals and 
psycholog�cal problems that are reported to med�cal 
author�t�es, as well as other outcome measures . Wh�le 
�t w�ll take several years to accumulate th�s type of data 
on �nd�v�duals who have taken the MMPI-2, �t w�ll 
be �nstruct�ve due to the very cons�derable costs that 
may be avo�ded �n the future .
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APPENdIx A

Excerpt from FAA Order 3930.3A

ChAPTeR 4 . InITIAl hIRe
40 . GeneRAl . The med�cal standards for �n�t�al employment prescr�bed under the Phys�cal Requ�rements sec-

t�on of the office of Personnel Management (oPM) Qual�ficat�on Standards for the A�r Traffic Control Ser�es 2152 
shall be appl�ed to all appl�cants for �n�t�al ATCS employment .

41 . PSYCholoGICAl TeSTInG . A comprehens�ve psycholog�cal test battery shall be adm�n�stered to all 
ATCS appl�cants at the t�me of the�r preemployment �nterv�ew or dur�ng the �nterval between the �nterv�ew and the 
med�cal exam�nat�on . The adm�n�strat�on of th�s test battery shall be the respons�b�l�ty of local fac�l�ty ch�efs; test 
mater�als shall be prov�ded by the fl�ght Surgeons . Completed answer sheets shall be sealed by the appl�cant, and 
transm�tted by the fac�l�ty to the federal A�r Surgeon: Attent�on AAM500 . TeST ReSulTS ShAll noT Be The 
Sole BASIS foR ReJeCTIon of An ATCS

APPlICAnT . Personnel who conduct th�s test�ng shall �nstruct appl�cants to refra�n from d�scuss�ng the content 
of tests w�th other appl�cants .

42 . SuPPleMenTAl MedICAl InfoRMATIon . The fl�ght Surgeon shall obta�n and evaluate appl�cable 
m�l�tary and Veterans Adm�n�strat�on med�cal records through establ�shed reg�onal procedures . If m�l�tary med�cal 
records are not rece�ved w�th�n 120 days follow�ng request, the fl�ght Surgeon may grant cond�t�onal med�cal clear-
ance pend�ng rece�pt and rev�ew of the add�t�onal med�cal

g . Psych�atr�c .
The appl�cant must have no establ�shed med�cal h�story or cl�n�cal d�agnos�s of any of the follow�ng:
(1) A psychos�s;
(2) A neuros�s;
(3) Any personal�ty d�sorder or mental d�sorder that the federal A�r Surgeon determ�nes clearly �nd�cates a po-
tent�al hazard to safety �n the A�r Traffic Control System . The determ�nat�ons w�ll be based on the med�cal case 
h�story (�nclud�ng past soc�al, and occupat�onal adjustment) supported by cl�n�cal psycholog�sts and board cert�fied 
psych�atr�sts, �nclud�ng such psycholog�cal tests as may be requ�red as a part of med�cal evaluat�on as the federal 
A�r Surgeon may prescr�be .

h . Substance dependency .
A h�story, rev�ew of all ava�lable records, cl�n�cal and laboratory exam�nat�on w�ll be ut�l�zed to determ�ne the 

presence or absence or substance dependency, �nclud�ng alcohol, narcot�c, and nonnarcot�c drugs . Wherever cl�n�-
cally �nd�cated, the appl�cant must demonstrate an absence of these on thorough psych�atr�c evaluat�on, �nclud�ng 
any cl�n�cal or psycholog�cal tests requ�red as part of the med�cal evaluat�on .




