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The Study About Intra-Familial Transmission
of the Neurological Soft Signs in Schizophrenia”
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| ABSTRACT I

bjectives : Neurological soft signs have been regarded as endophenotypes associated with the genetic
O basis of schizophrenia. This study was to investigate the intra—familial correlations of the neurological soft
signs according to their genetic loading.

Methods : Schizophrenic patients(N=14) were included, who had one parent with a family history of schizo-
phrenia and the other without it. Genetic loading was determined by the patient’s family history of schizophrenia
using the Family Interview for Genetic Studies(FIGS). These parents were subdivided into two groups. The first
group was designated as ‘presumed carriers’(N=9) of genetic loading, who had one or more schizophreic first—
or second—degree relatives. The second group was designated as ‘presumed non—carriers’(N=11) of genetic
loading, who had no schizophrenic first— or second—degree relatives. Normal controls(N=12) consisted of peo-
ple without schizophrenic relatives. NSS were evaluated using the Neurological Evaluation Scale—Korean Version
(NES—K), and the intra—familial correlations of NSS were tested using the Intra—Class Coefficients(ICC) method.

Results : The scores of Motor Coordination subdimension of NES—K were significantly correlated between the
patients and their presumed carriers(ICC=.804, p=.016), but not significantly correlated between the patients
and their presumed noncarriers. In other subdimensions of NES—K, no significant correlation were found bet-
ween the patients and their parents regardless of the genetic loading. But, there were no statistically significant
differences in the scores of Motor Coordination subdimension of NES—K between the patients and controls.

Conclusion : This study did not prove that the neurological soft signs might be an endophenotype of schizo-
phrenia that cosegregate with the genetic loading. The future study using more subjects than this would be
needed.

KEY WORDS : Schizophrenia - Neurological soft signs - Genetic loading - Intra—class coefficients.
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Table 1. Comparison of socio-demographic characteristics between each subgroup

Variables Schizophrenic patients(N=14) Normal controls(N=12) p
Sex(male : female) 8:6 5:7 6957
Age (years) 25.62+8.16* 33.33+15.72 2477t
Duration of formal education (years) 13.57+2.71 14.00+ 3.91 7537

Presumed carriers(N=9)

Presumed noncarriers(N=11)

Sex(male : female) 5:4 2:9 1607
Age (years) 61.00+9.77 55.09+ 9.79 196"
Duration of formal education (years) 7.33+4.77 6.55+ 4.99 7237

* . meantstandard deviation, T : By Chi-square test, T : By independent samples t-test



Table 2. Correlations between the scores of NES-K and several clinical variables*

Inf:gf;)t?:)n Coo'\:lc(I)i:)artion Coi:eglijrl]\/(l:(lar;gr(icts Others  Total score
Age -.011 —.341 .486 —-.397 —.212
Age at first psychotic episode —.049 —.268 .309 .017 .044
Dosage of antipsychoticsT —.361 —.015 -.163 .207 —.059
Duration of antipsychotic treatment .245 —.259 .508 —.353 -.029
PANSS-P .118 —-.275 .058 .106 .090
PANSS-N —.548 .261 —.400 115 —.239
PANSS-G .049 —.098 —.039 .035 .002
PANSS-T —.249 —.016 —.219 .133 —.095
Simpson-Angus rating scale .000 .190 —.180 .430 .347

* : By pearson correlation, T : chlorpromazine equivalent. NES-K : Neurological Evaluation Scale-Korean version,
PANSS-P : Positive and Negative Syndrome Scale-Positive syndrome subscale, PANSS-N : Positive and Negative
Syndrome Scale-Negative syndrome subscale, PANSS-G : Positive and Negative Syndrome Scale-General psy-
chopathology subscale, PANSS-T : Positive and Negative Syndrome Scale-Total

Table 3. Comparison of the scores of NES-K between schizophrenic patients and normal controls$

Schizophrenic Normal t b
patients(N=14) controls(N=12)
Total score 11.00+2.83" 5.58+3.34 4.478 .000"
Sensory Integration 2.86+1.23 1.75+1.54 2.034 .050
Motor Coordination .79+ .89 .33+ .49 1.581 110
Sequencing of Complex Motor Acts 2.93+1.44 1.42+1.38 2.720 .012*
Others 4.43+2.50 2.08+2.11 2.550 .017~*

x 1 p<.05, T:p<.001, T: mean+standard deviation, § : By independent sample t-test. NES-K : Neurological Eval-
uation Scale - Korean version

Table 4. Comparison of the scores of NES-K between the presumed carriers and presumed noncarriers'

Presumed carriers(N=9)  Presumed noncarriers(N=11) t p
Total score 15.22+6.08* 14.181+4.94 423 677
Sensory Integration 4.44+251 4.09+£2.12 .342 .736
Motor Coordination .67+0.71 .91+1.04 —.593 .561
Sequencing of Complex Motor Acts 5.00*£2.45 5.55+2.91 —.447 .660
Others 5.11+3.14 3.64+2.34 1.205 244

* . meanztstandard deviation, T : By independent sample t-test. NES-K : Neurological Evaluation Scale-Korean
version
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Table 5. Intra-class correlation between the NES-K scores of schizophrenic patients and presumed carriers

Presumed

szzzztz?lr\le:; carriers(N=9) icc? DF F P
Total score 10.89+3.10" 15.22+6.08 —-.168 8 .820 .607
Sensory Integration 2.78+1.09 4.44+251 —.319 8 .707  .681
Motor Coordination .89+ .93 67+ 71 .804 8 5125 .016*
Sequencing of Complex Motor Acts 3.44+1.13 5.00+£2.45 —.415 8 .658 .716
Others 3.78+2.17 5.11+3.14 —.696 8 595 .760

* 1 p<.05, T: mean=*standard deviation, T : Average Measure Intraclass Correlation. NES-K : Neurological Eval-

uation Scale - Korean version

Table 6. Intra-class correlation between the NES-K scores of schizophrenic patients and presumed noncarriers

Schizophrenic

Presumed

patients(N=11) noncarriers(N=11) icc’  DF F P
Total score 11.36+2.69* 14.18+4.94 .197 10 1.294 .345
Sensory Integration 3.09+1.22 4.09+2.12 —.153 10 .841  .604
Motor Coordination .82+ .87 .91+1.04 594 10 2375 .094
Sequencing of Complex Motor Acts 2.82+1.54 5.55+2.91 225 10 1514 .261
Others 4.64+2.42 3.64+2.34 -1.017 10 507  .849

* . meantstandard deviation, T : Average Measure Intraclass Correlation. NES-K :

Korean version

SUoMr S
o
i
do
:o‘ljt
o,
2
M
e
ok
rN'
It
-z
Sl
ol
ot
1M oF

2L on o o oX of o (o
ot o> ot o of et e b
N T mrg
- o lo >4

M Z o 1o
o 2 b &
| rir o o
7 g 30 N

it v} o

) L

e ETT

Al of

is o P

¥ T

L r& I~

- N o

5 &= S

o ~

aln o

o S o0

rz OE fe!

0;“ N2y

= dlo

2 ¢

o[\ ol

o~ [ e
e
p
N
AT

44 gzl vlEl NES-K9| 54
37 GAelM BAHOZ Fo

=
_O|L
Ho
o2
18 r
ofN

> Q}-Nl

o e
N
B
<
[t
g
&2
e
2

s § AVFeHA 457} e el

93 A@%ﬁl—x% EZ]Z]-%]E g']- ]tﬂ- 2= 01045].

31} NES—KQ] 3‘3;(4 u] 47H 0]‘-'4 oﬂoﬂ %
PRk 578 wAAkek Sk Aolel A

WS BT 3 vE AR S B
& 2 030%‘91 ool HAEE

o

r
N e ol
-4

n

o o
X =
Ot
o =
o 2
v
;m

QT

153k @7 71diolx] Adgd 7ksAdol Ak

o
2
L
ol

u, SR (79+.89) % g4 diz (.3

K &% 274 9ole) 3% )

gk oleldt ARE % 24 Qoo

W# mAz2keks deS di2)7] o 5iA

TollM Fuf AdeAlel sl %

Bt 2% 24 909 7y A

3} R 7 5 ol
ohel, 3%

57 <3

Mg e
i
?g

Neurological Evaluation Scale-

3+.49) 9] NES—
& o)} EAHA
cto] AR
| gk 2, ol
o= folspl 1t
@ e Panay

3 B 34 uRaake] NES-K A4
o oM FAHoR {3 2oz} vEh}A|

k=T ol 71 ] Ajol7t frelahA ek

IR XLQ IHE uH o|H oq;oﬂ,q A ensl

& sl Al

& 7P el ol 57 Q] 7 ke 4]
Ausbl Robd S G W F shele] el

W% o]l oy sl BAROR ol Aol
wolX ggror}, JARAY BN £5 279 3

"ﬂ ik T2 15k AL RaEo] it % 24 &
75E olde B3

TERoE

o] dysty] olxel fd

>14R mﬁ

TEE QTN 43 o)F

WAE] ol ] %% t‘mﬂr oA %o x4

A

71E5E st 43 E%i‘ﬂ ’\Vé
o (handicrafts) & 2 $-3J51#] &3t 49 =,

1

e e o2



—
~ oF I o N - T ~ 5 %% T ~
@.Eﬁrmﬁﬁ T BT NovMﬂ.x_mwwnEV%mu%de
S T, TEFT e TV S Ll EED
o o B W A Prreoeme g T e 2T
.W_-EOW_.OL_L_./I JﬂW&M MTWL‘%W&WmMMow/N\PFMMﬁOH%m
d.ﬂomnﬂoLﬁma I ZowERY % oo I
o % N = o T é%&mlﬂﬂuo%e N Ew 8
ﬂAA;oAEﬂN oWo.naudl. xﬁ7Wo€21 Z.mo‘_l_nge]ﬁc
TR TP Lo iedoygiTzeSiS
3 KB o= ok B R PERER g M xS NT O
= 3l sr @Edl = 7F‘m. Jan\U/m_.H,lLﬂﬂ__ﬂﬁS
Rk TR ° %%Mﬂm ﬁ%ﬂ_ﬂ@ﬁrmﬁmd%w&wm%m
—_— T ) —
o X o Mo I oooF R Z 8N F = O
T 2w Jas _ = o 2
P TeEET eEwd maduu BB iR LR CT R
%MLMMWWM of BB Ry Hrmbﬂﬂovlﬂar.mmuwﬁ%.m_/mu..
[y = 0o o ol K- T &) /n\y]r].,o aumﬂﬂ
%Mﬂ.ﬂﬂﬂmﬁ moﬁovﬁla Eﬂ%%@%%mﬁwmmﬁmomo_ﬁmm
—~ 0 = B - X Lo = BE AL o
X Sidel N ¥ %Wurﬁ.m@frm%@%u:n%ﬂ%
n i} e o B k- o &l RS = = 2o B e R
) o 0 o) Ho E° FR 5 XX 9= o 8 N % ©
o7 o] W KO oL A3 T® LE .Mﬂﬂ.lﬁOAo
TR Mk o KD Ew N DB o B oo BBy X8 o
N T T T e SRR, T o B
of W N T o uaiionﬁo g qoéx_zT_q_ouafuam_a;um
B ok Ak K R EEFCT SR STIBEE WE ST
N N <0 <J B iﬁlﬂLGxﬂLEeE:’ﬂoMﬂ/N\Aﬁm
T M oW W W oup o B E T T o o
o e 3T o o) BB R K ok T o o} = = 5w
i) JﬂwlOzﬂ.o ML To ol = oRr U‘LﬂwﬂoﬂAIﬂAlJKO‘OIJﬁNL%_z o x° H;I ﬂfﬂq‘ﬂl ° ‘_MX \.M_iuﬂwu ,CI
ﬂmﬂﬂlﬂm_dzthoLﬂLu &mﬂoﬂ‘_ﬂ‘_ﬂﬂjl,ovﬂ%bt ﬂmﬂﬁ&mﬂﬂlﬂomﬂoﬂa]ﬂﬂﬂ upy
Do ® 2P 7émomo%WWuerr.mwﬁwmq%ﬂ.%%ﬁrﬂ% o
Samp o, BXw %%%%ﬂmﬂwﬂﬂ@.w@ﬂﬂﬁﬂ P E D <
PR L Ry T H&wfdlxr.mmﬂwwmwr@murﬂx%%u &z 9
fgEfIrE3L o CREErEsTRsERISE e ] T
B s . om0 R T o g M T - o 0T ~
%mﬁﬁ%wwwﬂm@ﬂﬂw%z%ﬁ@%wwfrwwmm]&wmﬁw@m &
1 Z = =3 5 o H o o3 ° T o o
N”JMMM#LWM%OIM,MMMIQ‘DI‘MIEHMJ%MW%MM;&EEEumn;W;O ‘m_iowﬂu_ ﬁmmﬁ@m MT
E_A% o_#o]ﬂulﬂﬂﬂi %o —o @wOLOE — X — kwﬂ;/:nm <
400?50%“7:;]0 ]O#_UTQI_A:.LXOL LIO‘._IL&MMU.I wﬂ_%XLLI =
xﬁw@ﬁﬁﬂwyﬁ&oﬁ%mﬂo_mﬁﬂk@%wh%%_/_aoﬁ = 5
O\_Jl < B B J|_ ~ K o =
r e B Ty s n  r BN e St EE R J
= ) %o ; FAYIRON o~ e N e X
SRS LRSS S Bg SRS SR R E EE S L
X o X & _ Now <0 7y %O o o X Z Juiiia R BT o <
o 1o Lfmﬁ LE]E.EEOEO el n_AlJvmoulwmu 0| NL7Jvmoﬂ.mJHﬂ ALﬂ_BuﬂL.o ]LLlLl;o
g W R H X o %P T T = T BE o o % o X0 o o e e
mm%@ﬂwm;%g%mww%q%wmwwaﬁwy%ﬂq%ﬂ%wﬁ
Bl — ) O o< B NS 5V‘N_.OWOWUTN ﬂuﬂ =y omo = No o2 3
ML&Wm@ﬂ%%%%ﬁ%%%%@ﬂ%%ﬂ%@%%WW%MRM?%WW
EERATRS o NE BoRRTEBHT B E RS d T B

= d

Ao}

R

[e}

7

804, p=.016) #Ae} F74 H|H

A egsket. ey, Skt A

S

aL(ICC
A



A 3k

o
rhu

[

. Joo EJ. Difficulties and alternative methods of genetic
studies of schizophrenia. J Korean Society of Biological
Therapies in Psychiatry 2001;7:176-185.

2. Choi KS, Lee YS, Jang YL, Cho EY, Jeon HO, Kim
CH, et al. Intra-familial correlations of symptoms and
clinical characteristics in multiplex Korean families with
schizophrenia. J Korean Neuropsychiatr Assoc 2004,43:
529-536.

3. Gottesman I, Shields J. Schizophrenia: The epigenetic
puzzle. Cambridge University Press:Cambridge;1982.

4. Egan MF, Goldberg TE, Kolachana BS, Callicott JH,
Mazzanti CM, Straub RE, et al. Effect of COMT VAL
108158 \et genotype on frontal lobe function and risk for
schizo-phrenia. Proc Natl Acad Sci U S A 2001;98:6917-
6922.

5. Freedman R, Coon H, Myles-Worsley M, Orr-Urtreger
A, Oliney A, Davis A, et al. Linkage of a neurophysi-
ological deficit in schizophrenia to a chromosome 15
locus. Proc Natl Acad Sci U S A 1997;94:587-592.

6. Randal GR, Ann O, Josette GH, Allen R, Lawrence
EA, Rober F. Anticipatory saccades during smooth pur-
suit eye movements and familial transmission of schizo-
phrenia. Biol psychiatry 1998;44:690-697.

7. Myles-Worsley M. P50 sensory gating in multiplex schi-

zophrenia families from a Pacific island isolate. Am J

Psychiatry 2002;159:2007-2012.

8. Wang Q, Chan R, Sun J, Yao J, Deng W, Sun X, et al.

Reaction time of the Continuous Performance Test is an
endophenotypic marker for schizophrenia: a study of first-
episode neuroleptic-naive schizophrenia, their non-psy-
chotic first-degree relatives and healthy population cont-
rols. Schizophr Res 2007:89:293-298.

9. Michael FE, Thomas MH, Jordan BB, Venkata SM,
Llewellyn BB, Terry EG, et al. Relative risk of neuro-
logical signs in siblings of patients with schizophrenia.
Am J Psychiatry 2001;158:1827-1834.

10. Igor B, Celso A, Robert WB. Significance and meaning

of neurological signs in schizophrenia: two decades later.

Schizophr Bull 2005;31:962-977.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Andreasen NC, O’Leary DS, Cizadlo T, Arndt S, Rezai
K, Ponto LL, et al. Schizophrenia and cognitive dysme-
tria: a positron-emission tomography study of dysfunc-
tional prefrontal-thalamic-cerebellar circuitry. Proc Natl
Acad Sci U S A 1996;93:9985-9990.

Heinrichs DW, Buchanan RW. Significance and mean-
ing of neurological signs in schizophrenia. Am J Psychi-
atry 1988;145:11-18.

Weinberger DR, Wyatt RJ. Cerebral ventricular size: a
biological marker for subtyping schizohprenia. In: Usdin
E, Hanin 1, editors. Biological Markers in Psychiatry and
Neurology. Oxford: Pergamon Press;1982. p.505-512.
Chen EY, Lam LC, Chen RY, Nguyen DG. Neurologi-
cal signs, age, and illness duration in schizophrenia. J
Nerv Ment Dis 1996;184:339-345.

Schroder J, Niethammer R, Geider FJ, Reitz C, Bin-
kert M, Jauss M, et al. Neurological soft signs in schi-
zophrenia. Schizophr Res 1991;6:25-30.

Arangeo C, Kirkpatrick B, Buchanan RW. Neurologi-
cal signs and the heterogeneity of schizophrenia. Am J
Psychiatry 2000;157:560-565.

Ismail B, Cantor-Graae E, McNeil TF. Neurological
abnormalities in schizophrenic patients and their siblings.
Am J Psychiatry 1998;155:84-89.

Griffiths TD, Sigmundsson T, Takei N, Rowe D, Mur-
ray RM. Neurological abnormalities in familial and spo-
radic schizophrenia. Brain 1998;121:191-203.

American Psychiatric Association. Diagnostic and Stati-
stical Manual of Mental Disorder. 4th ed. Washington DC:
American Psychiatric Press;1994.

Joo EJ. Development and application of DIGS-K (Diag-
nostic Interview for Genetic Studies-Korean) . Schizoph-
renia Clinics 2003;6:19-23.

Chae JH. Neurologic abnormalities in schizophrenia-
Testing reliability and validity of Neurological Evalua-
tion Scale-Korean version. J Korean Neuropsychiatr Assoc
1994;33:556-564.

Kay SR, Fiszbein A, Opler LA. The positive and nega-
tive syndrome scale for schizophrenia. Schizophr Bull
1987; 13:261-276.

Simpson GM, Angus JWS. Arating scale for extrapyra-
midal side effects. Acta Psychiatr Scand Suppl 1970:;212:
11-19.

David G, Celine G, Marie-Chantal B, Frank JB, Bruno
M, Jean-Pierre O, et al. Neurological soft-signs and mi-
nor physical anomalies in schizophrenia: Differential
transmission within families. Schizophr Res 2003;63:181-
187.

Morton NE. Genetic tests under incomplete ascertainment.
Am J Hum Genet 1959;11:1-16.

Morton NE, Yee S, Lew R. Complex segregation ana-
lysis. Am J Hum Genet 1971;23:602-611.

Sten J. Assumptions for different ascertainment models
in human genetics. Biometrics 1977:33:523-527.
Leboyer M, Bellivier F, McKeon P, Albus M, Borrman



M, Perez-Diaz F, et al. Age at onset and gender resem-
blance in bipolar siblings. Psychiatry Res 1998;16:125-131.
29. Crow TJ, Done DJ, Sacker A. Childhood precursors of

psychosis as clues to its evolutionary origin. Eur Arch  32.

Psychiatry Clin Neurosci 1995;245:61-69.

30. Cannon M, Murray RM. Neonatal origins of schizoph-
renia. Arch Dis Child 1998;78:1-3.

31. Mary C, Peter J, Matti OH, Antti T, Tiia H, Sophia

Rabe-Hesketh, et al. School performance in Finnish
children and later development of schizophrenia. Arch
Gen Psychiatry 1999;56:457-463.

Bjorck RV, Sjalin M, Nordin C. Neurological soft signs
in schizophrenic patients: influence of age, age at onset,
sex, and family history of schizophrenia. Nord J Psy-
chiatry 2000;54:437-440.



