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นิิพนธ์์ต้้นฉบัับ

บทคััดย่่อ
ที่่�มาของปัญัหา: Visual Object and Space Perception 

battery (VOSP) เป็็นชุุดเครื่่�องมืือทางประสาทจิิตวิิทยา

ซึ่่�งประกอบด้้วยแบบทดสอบการทำำ�งานของสมองด้้าน

การรับัรู้้�วัตัถุแุละการรัับรู้้�มิติิสิัมัพันัธ์ ์แต่ย่ังัไม่ม่ีีการศึึกษา

คุุณสมบััติิการวััดเชิิงจิิตวิิทยาของชุุดเครื่่�องมืือนี้้�ในคน

เอเชีีย 

วัตัถุปุระสงค์์: การวิจิัยันี้้�มีีวัตัถุปุระสงค์เ์พื่่�อทำำ�การศึกึษา

นำำ�ร่่องศึึกษาค่่าคะแนนปกติิ และปััจจััยท่ี่�ส่่งผลต่่อค่่า

คะแนนแต่่ละทดสอบย่่อยในชุุดเครื่่�องมืือ VOSP ใน

ประชากรปกติิวััยกลางคนและวััยสููงอายุุไทย อีี กทั้้�ง

ต้้องการศึึกษาความสะดวกของการนำำ�ชุุดเครื่่�องมืือไปใช้้

จริงิ ในแง่ข่องเวลาท่ี่�ใช้ใ้นการทดสอบ ความเหมาะสมของ

ขนาดรููปภาพ ความชััดเจนของรููปภาพและคำำ�สั่่�งการ

ทดสอบ

วิิธีีการศึึกษา: หลัังได้้รัับอนุุญาตจากบริิษััท  Pearson 

Education Ltd. เพื่่�อทำำ�การแปลและปรัับปรุุงชุุด          

เครื่่�องมืือ VOSP เป็็นภาษาไทย ผู้้�วิิจััยได้้สร้้างแบบ

ทดสอบย่่อยตััวอัักษรไม่่สมบููรณ์์ (incomplete letters) 

ด้้วยพยััญชนะไทยและแปลคำำ�สั่่�งการทดสอบเป็็นภาษา

ไทย ผู้้�ร่่วมวิิจััยจำำ�นวน 40 คน ซึ่่�งอยู่่�ในวััยกลางคนและ

วััยสููงอายุุถููกคััดเลืือกให้้เข้้าร่่วมวิิจััยโดยแบ่่งเป็็น 8 กลุ่่�ม

ตามเกณฑ์์อายุุ เพศ และระดัับการศึึกษา ค่าคะแนนเฉลี่�ย

แต่่ละแบบทดสอบย่่อยในชุุดเครื่่�องมืือ VOSP เวลาที่่�ใช้้

ทดสอบ ความชััดเจนของรููปและคำำ�สั่่�งการทดสอบถููกนำำ�

เสนอโดยสถิิติิเชิิงบรรยาย การวิิเคราะห์์การถดถอย

พหุุคููณถููกใช้้ในการวิิเคราะห์์หาความสััมพัันธ์์ระหว่่าง

ตััวแปรทางประชากรศาสตร์กัับค่่าคะแนนแต่่ละแบบ

ทดสอบย่่อยในชุุดเครื่่�องมืือ VOSP

ผลการศึึกษา: ผ ลการศึึกษานำำ�ร่่องของค่่าคะแนน    

แต่่ละแบบทดสอบย่่อยของชุุดเครื่่�องมืือ VOSP มีีความ

ใกล้้เคีียงกัับการศึึกษาการตรวจสอบคุุณภาพของชุุด  

เครืืองมืือนี้้�ในประเทศอื่่�นๆ ยกเว้้น แบบทดสอบภาพเงา

(silhouettes) และ การตััดสินวััตถุุ (object decision)    

เพศ  ระดัับเชาวน์ปััญญา ความคมชััดในการมองเห็็น      

ส่ง่ผลต่อ่ค่า่คะแนนบางแบบทดสอบย่อ่ยอย่า่งมีีนัยัสำำ�คัญั

ทางสถิิติิ ระยะเวลาท่ี่�ใช้้ในการทดสอบรวม 18 นาทีี       

ค่า่คะแนนท่ี่�บ่่งถึงึความเหมาะสมของขนาดรููปภาพ ความ

ชััดเจนของรููปภาพและคำำ�สั่่�งการทดสอบ ของแต่่ละแบบ

ทดสอบย่่อยในชุุดเครื่่�องมืือ VOSP อยู่่�ในเกณฑ์์ดีีมาก

สรุุป: ในภาพรวมค่่าคะแนนของแต่่ละแบบทดสอบย่่อย

ของชุุดเครื่่�องมืือ VOSP ในประชากรปกติิวัยักลางคนและ

วััยสููงอายุุไทยมีีความใกล้้เคีียงกัับการศึึกษาคุุณสมบััติิ

การวััดเชิิงจิิตวิทยาของชุุดเครื่่�องมืือนี้้�ในประเทศอื่่�นๆ   

ผลการศึึกษานี้้�เป็็นประโยชน์์ต่่อการวางแผนการศึึกษา

คุุณสมบััติิการวััดเชิิงจิิตวิิทยาของชุุดเครื่่�องมืือ VOSP 

ระดัับชาติิในประเทศที่่�ไม่่ได้้ใช้้ภาษาอัังกฤษเป็็นภาษา
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ABSTRACT

BACKGROUND: Visual Object and Space Perception 

battery (VOSP) complies a series of tasks compre-

hensively represent object and space perception 

abilities. However, VOSP has not been validated in 

Asian population.

OBJECTIVES: This study aimed to obtain preliminary 

normative data relating to VOSP for older Thai adults 

and to identify the demographic variables influencing 

their scoring performance on each VOSP subtest. 

Furthermore, the practicality and convenience of 

VOSP focusing on testing time, appropriateness of 

image size, and clarity of images and instructions 

was also investigated.

METHODS: After getting written permission from 

Pearson Education Ltd. to translate VOSP, the       

Incomplete Letters subtest in Thai alphabets was 

created and linguistic validation of VOSP instructions 

was done. Forty healthy, older, Thai adults were 

recruited and stratified into 8 groups by age, gender, 

and education. Performance of the participants on 

each VOSP subtest scores, testing time and clarity 

of each VOSP subtests stimuli and instructions were 

demonstrated by descriptive statistics. Multiple linear 

regression analyses were performed to identify      

potential significant contributions of demographic 

variables to the VOSP subtest scores performances.

RESULTS: The preliminary scores for each VOSP 

subtest were comparable with those from other     

normative studies, except the Silhouettes and Object 

Decision subtests. Gender, intelligence quotient, and 

visual acuity had significant effects on certain VOSP 

subtest scores. Mean total testing time was 18 minutes. 

Most rating scores of image size and clarity of         

images and instructions of each VOSP subtests were 

indicated good to excellent quality.

CONCLUSIONS: Overall, the preliminary scores of 

each VOSP subtests in healthy Thai older adults 

were comparable with the other normative studies. 

The findings of this study will benefit future national 

normative study planning in non-native English-

speaking countries. 
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INTRODUCTION
	 The Visual Object and Space Perception    

battery (VOSP) comprises a series of tasks that 

comprehensively assess broad-ranging, visuospatial 

functions; namely object and space perception  

abilities, independently of the motor function1. VOSP 

has been used to characterize the clinical symptoms 

of various disease types, but predominantly neuro-

cognitive disorders whose pathology involves the 

visuoperceptual function. Examples are posterior 

cortical atrophy2, or dementia of Alzheimer’s            

disease3. Apart from clinical symptom evaluations, 

VOSP has also been used for driver-screening        

assessments for dementia4.

	 In the original British normative study, although 

two sample age groups (ranging from 20 to 69 years 

of age) the effects of gender and education on the 

test performances were not reported1. In the            

subsequent Spanish Multicenter Normative Studies 

(NEURONORMA project), VOSP was validated using 

a broader age group that ranged from 18 to above 

80 years. Unfortunately, not all of the VOSP subtests 

were included5, 6. The validation study for VOSP in 

the American population specifically focused on 

older adults7. The only VOSP validation study in 

children was done with German-speaking children 

aged 8 to 12 years, this study showed that the       

instructions and aims of VOSP were well compre-

hended by children8.

	 Even though the visuoperceptual tasks in 

VOSP were considered impervious to cultural factors, 

given that the test approach is not verbal, the          

performances of the British, American, and Greek 

populations revealed differences in most of the VOSP 

subtests after matching for age9. The reported          

influences of age, gender, and education on the 

VOSP subtest scores have been mixed or inconsist-

ent across different ethnic groups7, 10. While several 

studies on the psychometric properties of VOSP have 

been carried out, VOSP has not yet been validated 

in Asian populations.

	 The objectives of the present research were 

to obtain preliminary normative data for each VOSP 

subtest in the Thai population, to identify the            

demographic variables influencing the scoring        

performance for each VOSP subtest; and to investi-

gate the practicality and convenience of VOSP when 

administered to the Thai population, focusing on its 

testing time, the appropriateness of image sizes, and 

the clarity of images and instructions.

METHODS
Participants

	 A minimum of 40 participants were needed to 

obtain precision in the correlations between the VOSP 

subtest scores and the demographic variable            

parameters11. Therefore, the sample of this study 

consisted of 40, healthy, older adults, aged between 

50 and 70 years recruited from the general             

practitioner outpatient unit of Thammasat University 

Hospital. The population was stratified into 8 groups 

by age (50–59, and 60–70 years), gender (males 

and females), and education level (≤ 12 years, and 

> 12 years of education). Five participants were 

chosen from each group by stratified random         

sampling.

	 All of the participants were cognitively normal, 

as indicated by having a Thai State Examination 

(TMSE) score of ≥ 2412. The exclusion criteria were 

a personal history of neurological diseases;            

psychiatric disorders; current illegal substance usage; 

current usage of medications which debilitate         

cognition; a history of severe head injury; and severe 

sensorial deficit (loss of vision or hearing) which could 

not be corrected by instruments. Participants who 

failed the shape detection screening were also      
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excluded from this study. The participants received 

a small payment (equivalent to 9 US dollars) for their 

participation.

	 This study was approved by the Human      

Research Ethics Committee of Thammasat Univer-

sity No. 1 (MTU-EC-PS-1-089/60).

Materials

	 VOSP Battery1 contains three main subtests 

relating to shape detection screening, object percep-

tion, and space perception. The shape detection 

screening aims to check the visual sensory capaci-

ties. A score of 15 and lower indicates an impaired 

visual sensory capacity and suggests the remaining 

parts should be ceased.

	 The object perception part comprises four 

subtests. The Incomplete Letters subtest requires the 

participants to identify the letters. As most Thais are 

not familiar with English, this subtest was re-created 

using Thai letters; this is further described in the 

Procedures section of this paper. The Silhouettes 

subtest requires the participants to identify the      

drawing of animals and objects. The Object Decision 

subtest requires the participants to identify real object 

with three distracters. The Progressive Silhouettes 

subtest requires the participants to identify the objects 

in stimulus cards constructed by progressively         

rotating the silhouettes from an unusual view until 

they are presented in their usual view. In this subtest, 

a lower score signifies a better performance.

	 The Space Perception part comprises four 

subtests. The Dot Counting subtest requires the 

participants to identify the number of dots on each 

stimulus. The Position Discrimination subtest requires 

the participants to decide which square had the dot 

located at its center. The Number Location subtest 

requires the participants to identify which number is 

located in the position corresponding with that of the 

dot. The Cube Analysis subtest requires the             

participant to determine the number of cubes          

displayed on each stimulus.

	 Thai Mental State Examination12 is a bedside 

screening test for cognitive impairment which is 

equivalent to the Thai Mini Mental State Examination 

(MMSE)13. A score of 23 or lower indicates cognitive 

impairment, with a sensitivity of 82%, specificity of 

70%, and positive predictive value of 73%.

	 Standard Progressive Matr ices14 are                   

regarded as a non-verbal estimate of fluid intelli-

gence. 

	 Rosenbaum Pocket Vision Screener15 is      

extensively used in clinical practice to assess visual 

acuity (VA). In this study, binocular VA was measured 

using the same method employed for monocular 

measures and was scaled accordingly. Corrective 

lenses can be used if needed 

	 The questionnaire to assess the appropriate-

ness of the image sizes and the clarity of the           

images and instructions assign rating scores for the 

image sizes and the clarity of the images and instruc-

tions as follow; 1 (terrible), 2 (somewhat terrible), 3 

(fair), 4 (good), and 5 (excellent). The test completion 

time was recorded for each VOSP subtest.

Procedures

	 Linguistic Validation Procedure One of the 

researchers (KJ) received written permission from 

Pearson Education Ltd. to translate VOSP. The 

agreement included adaptation of the Incomplete 

Letters subtest into Thai letters. The instructions were 

independently translated into Thai by two psychiatrists 

(KJ and BS), who have excellent proficiency in the 

English language. After evaluation by a local expert, 

the Thai instructions were back-translated to English 

by a psychologist who was not familiar with VOSP 

and was bilingual in Thai and English. The trans-

lated instructions were then compared with the 

original English instructions. 
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	 Incomplete Letters Subtest Construction 

The Thai letters which could be potentially confused 

after fragmentation owing to their similar orthography 

(e.g., ฎ-ฏ, ช-ซ) were excluded. The remaining 35 

out of 44 Thai letters were chosen and randomly                  

fragmented into nine fragmentation levels ranging 

from 90 percent to 10 percent, with a 10 percent 

difference between successive levels. The set of Thai 

letters was administered to 10 normal participants, 

most of them were able to determine the letters at 

60 to 80 percent fragmentation. The researchers 

chose 70 percent fragmentation because it                  

harmonized with the original English version. The set 

of Thai letters was then sorted by frequency16, and 

the 22 most frequent out of the 35 letters from the 

previous step were chosen. The 2 letters that had 

the highest letter frequency (ก, อ) were used as 

practice items. The practice items were set at 30 

percent fragmentation to be consistent with the 

original test version. The remaining 20 letters were 

used as the stimuli and were arranged by graded 

difficulty level.

Statistical Analysis

	 PASW Statistics for Windows (version 18; 

SPSS Inc., Chicago, Ill, USA) was used for the     

statistical analyses. Descriptive statistics were          

obtained for the demographic variables, the scoring 

performance of the participants for each VOSP 

subtest, the testing times, and the clarity of each 

VOSP subtest stimuli and instructions. The data were 

normally distributed for the Silhouette and Progres-

sive Silhouette subtest scores, and for IQ. The       

independent-samples t-test were used with a               

p - value of less than 0.05 considered statistically 

significant.   The other VOSP subtest scores and 

demographic characteristics, nonparametric statistics 

were performed using the Mann–Whitney U test and 

Spearman’s correlation, as appropriate. Multiple 

linear regression analyses were performed to        

identify potentially significant contributions by          

demographic variables to the VOSP subtest scoring 

performances. Variables were only included in the 

regression model for each VOSP subtest if they 

statistically significantly estimated the VOSP subtest 

scores, as designated in a goodness-of-fit ANOVA 

test. Consequently, the multiple linear regression 

model for each VOSP subtest score did not include 

similar demographic variables.

RESULTS
	 The study cohort was comprised of 40 healthy 

controls, which 20 (50%) were men. Mean (standard 

deviation (SD)) of age years, education years and 

intelligence quotient (IQ) were 59.4 (6.0), 10.9 (5.7) 

and 87.9 (15.7), respectively. Binocular visual acuity 

of this cohort participants ranged from 20/20 to 20/50. 

A comparison of the descriptive statistics relating to 

the Thai VOSP subtest scores and the British1, 

American7, and Spanish10 normative data is detailed 

(Table 1). The characteristics of the Thai VOSP 

subtest scores were comparable with the other      

national normative data, except for the Silhouettes 

and Object Decision subtests. 

	 Univariate analysis of VOSP subtest scores 

and demographic characteristics were conducted. 

Silhouettes subtest score was statistical significant 

different between participant aged 50-59 (M = 19.1, 

SD = 3.6) and 60-69 years (M = 16.6, SD = 3.8),       

t (38) = 2.12, p = 0.04. Performance on Silhouettes 

subtest of male (M = 19.6, SD = 3.2) were higher 

than female participants (M = 16.2, SD = 3.8),              

t (38) = 3.05, p < 0.01, but performance on Progres-

sive Silhouettes subtest score of male (M = 9.7,      

SD = 2.9) were lower than female participants            

(M = 12.2, SD = 2.6), t (38) = 3.05, p < 0.01. Please 

note that lower scores for Progressive Silhouettes 
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subtest   indicated better performance. A Mann-

Whitney test indicated that participants who have 

education years more than 12 years performed bet-

ter on Cube analysis subtest (Mdn = 10) than par-

ticipants who have education years less or equal to 

12 years (Mdn = 9), Mann-Whitney U = 128, p = 0.03,                  

r = -0.34. The effects of the IQ, cognitive performance 

as indicated by TMSE score and VA on the VOSP 

subtest scores are presented (Table 2). Significant 

effects of age and education are evident for the 

Silhouettes and Cube Analysis subtests, respec-

tively, while gender had a significant influence on the 

Silhouettes and Progressive Silhouettes subtests. VA 

had a significant effect only on the Shape Detection 

and Position Discrimination subtests. Obviously, IQ 

score had a strong effect on most of the VOSP   

subtests, except for Dot counting, Position Discrimi-

nation, and Number Location. Cognitive function, 

assessed by the TMSE, demonstrated no significant 

effects on any VOSP subtest; as a result, the TMSE 

scores were not included in the multiple linear         

regression. 

	 The multiple linear regression analyses were 

performed to control for interactions between the 

variables, as illustrated in Table 3. Significant demo-

graphic variable effects on the VOSP subtest scores 

remained for gender, IQ, and VA. Significant effects 

were found for gender on the Silhouettes and          

Progressive Silhouettes subtests; for IQ on the       

Silhouettes, Object Decision subtests; and for VA on 

the Shape Detection and Position Discrimination 

subtests.

	 The testing times and the rating scores for 

image size, clarity of images, and clarity of                  

instructions for each VOSP subtest are displayed 

(Table 4) The total VOSP testing time was 18 minutes 

(mean, 18.0; SD, 4.7; min, 10.4; max, 29.8). Most of 

the rating scores for image size and the clarity of the 

images and instructions for each VOSP subtest were 

more than 4, which indicates a good quality; the 

exceptions were the rating scores for image clarity 

for the Silhouettes and Object Decision subtests. 

DISCUSSION
	 It is possible that there was a ceiling effect on 

the Incomplete Letters, Dot Counting, and Position 

Discrimination subtests. These were consistent with 

the results of the British normative data, which         

indicated that the Dot Counting and Position           

Discrimination subtests had very high mean scores1. 

Moreover, the results of the American normative data 

also revealed a ceiling effect for the Incomplete      

Letters subtest in the population aged less than 70 

years7. The Silhouettes and Object Decision subtests 

had lower means and fifth percentile cut-off scores. 

This finding, while preliminary, suggests that the   

cut-off score of the original British normative study 

may not be applicable to the Thai population. A low 

score may not necessarily reflect a low performance 

because a number of objects in the Silhouettes and 

Object Decision subtests are uncommon for the Thai 

culture and context17 for example, a kangaroo and a 

seal. Some pictures may need to be replaced with 

more common objects for the Thai population;       

otherwise, lower cut-off scores need to be indicated.

	 Education has been reported to have          

marginally significant associations with the scoring 

performances for the Silhouettes. Gender had        

significant effects on the Silhouettes and Progressive 

Silhouettes subtest scores. These findings were 

consistent with the Spanish normative study10.    

Therefore, it is important to control for education and 

gender in cognitive measures using visually-based 

tasks.



Vol.38  No.2  Apr.- Jun. 2021            	 J Prapokklao Hosp Clin Med Educat Center 111

7 
  Ta

bl
e 

1 
D

es
cr

ip
tiv

e 
st

at
is

tic
s 

fo
r e

ac
h 

VO
SP

 s
ub

te
st

 s
co

re
s 

co
m

pa
rin

g 
to

 B
rit

is
h,

 A
m

er
ic

an
, a

nd
 S

pa
ni

sh
 n

or
m

at
iv

e 
da

ta
 

VO
SP

 s
ub

te
st

s 
(s

co
re

) 
Th

ai
 d

at
a 

(n
 =

 4
0)

 
B

rit
is

h 
da

ta
7 

(n
 =

 1
60

) 
A

m
er

ic
an

 d
at

a18
 

(n
 =

 1
11

) 
Sp

an
is

h 
da

ta
21

 

(n
 =

 9
0)

 

M
in

-m
ax

 
M

ed
ia

n 
(IQ

R
) 

M
ea

n 
(S

D
) 

5th
 p

er
ce

nt
ile

 
cu

t-o
ff 

M
ea

n 
(S

D
) 

5th
 p

er
ce

nt
ile

 
cu

t-o
ff 

M
ea

n 
(S

D
) 

M
ea

n 
(S

D
) 

   
Sh

ap
e 

D
et

ec
tio

n 
(2

0)
 

18
–2

0 
20

 (2
0–

20
) 

19
.9

 (0
.4

) 
– 

19
.9

2 
(0

.3
) 

– 
– 

– 
O

bj
ec

t P
er

ce
pt

io
n 

 
 

 
 

 
 

 
 

   
In

co
m

pl
et

e 
Le

tte
rs

 (2
0)

 
15

–2
0 

20
 (1

8–
20

) 
19

.1
 (1

.2
) 

17
 

18
.8

 (1
.4

) 
16

 
19

.5
 (0

.7
) 

19
.1

 (1
.0

) 

   
Si

lh
ou

et
te

s 
(3

0)
 

8–
26

 
18

 (1
6–

21
) 

17
.9

 (3
.9

) 
11

 
22

.2
 (4

.0
) 

15
 

20
.4

 (3
.8

) 
19

.7
 (4

.3
) 

   
O

bj
ec

t D
ec

is
io

n 
(2

0)
 

7–
20

 
16

 (1
4–

17
) 

15
.1

 (2
.6

) 
9 

17
.7

 (1
.9

) 
14

 
17

.5
 (1

.9
) 

16
.4

 (2
.5

) 

   
Pr

og
re

ss
iv

e 
Si

lh
ou

et
te

s*
 (2

0)
 

5–
16

 
11

 (9
–1

3)
 

11
.0

 (2
.9

) 
15

 
10

.8
 (2

.5
) 

15
 

9.
6 

(2
.2

) 
10

.9
 (2

.6
) 

Sp
ac

e 
Pe

rc
ep

tio
n 

 
 

 
 

 
 

 
 

   
D

ot
 C

ou
nt

in
g 

(1
0)

 
9–

10
 

10
 (9

–1
0)

 
9.

8 
(0

.4
) 

9 
9.

9 
(0

.2
) 

8 
9.

8 
(0

.6
) 

9.
8 

(0
.5

) 

   
Po

si
tio

n 
D

is
cr

im
in

at
io

n 
(2

0)
 

18
–2

0 
20

 (1
9–

20
) 

19
.6

 (0
.7

) 
18

 
19

.6
 (0

.9
) 

18
 

19
.5

 (1
.3

) 
19

.1
 (2

.0
) 

   
N

um
be

r L
oc

at
io

n 
(1

0)
 

3–
10

 
10

 (9
–1

0)
 

9.
2 

(1
.4

) 
6 

9.
4 

(1
.1

) 
7 

9.
1 

(1
.3

) 
8.

6 
(1

.8
) 

   
C

ub
e 

An
al

ys
is

 (1
0)

 
7–

10
 

9 
(9

–1
0)

 
9.

3 
(0

.8
) 

8 
9.

2 
(1

.2
) 

6 
9.

5 
(0

.8
) 

8.
6 

(1
.9

) 

N
ot

e.
 * 

Lo
w

er
 s

co
re

s 
fo

r P
ro

gr
es

si
ve

 S
ilh

ou
et

te
s 

in
di

ca
te

 b
et

te
r p

er
fo

rm
an

ce
. I

Q
R

, i
nt

er
qu

ar
til

e 
ra

ng
e;

 S
D

, s
ta

nd
ar

d 
de

vi
at

io
n 

 

8 
  Ta

bl
e 

2 
Su

m
m

ar
y 

of
 u

ni
va

ria
te

 a
na

ly
si

s 
of

 V
O

SP
 s

ub
te

st
 s

co
re

s 
an

d 
IQ

, T
M

SE
, a

nd
 V

A 

VO
SP

 s
ub

te
st

s 
IQ

 
TM

SE
 

VA
 

Sp
ea

rm
an

’s
 rh

o 
p -

 v
al

ue
 

Sp
ea

rm
an

’s
 rh

o 
p -

 v
al

ue
 

Sp
ea

rm
an

’s
 rh

o 
p -

 v
al

ue
 

   
Sh

ap
e 

D
et

ec
tio

n 
0.

23
 

0.
16

 
0.

18
 

0.
27

 
0.

34
 

0.
03

 
O

bj
ec

t P
er

ce
pt

io
n 

 
 

 
 

 
 

   
In

co
m

pl
et

e 
Le

tte
rs

 
0.

39
 

0.
01

 
0.

02
 

0.
88

 
0.

19
 

0.
25

 

   
Si

lh
ou

et
te

s 
0.

46
 

< 
0.

01
 

0.
20

 
0.

23
 

0.
07

 
0.

67
 

   
O

bj
ec

t D
ec

is
io

n 
0.

45
 

< 
0.

01
 

0.
11

 
0.

51
 

0.
01

 
0.

95
 

   
Pr

og
re

ss
iv

e 
Si

lh
ou

et
te

s¥  
-0

.4
1 

< 
0.

01
 

0.
02

 
0.

91
 

-0
.2

4 
0.

13
 

Sp
ac

e 
Pe

rc
ep

tio
n 

 
 

 
 

 
 

   
D

ot
 C

ou
nt

in
g 

-0
.0

9 
0.

60
 

0.
12

 
0.

47
 

0.
21

 
0.

20
 

   
Po

si
tio

n 
D

is
cr

im
in

at
io

n 
0.

24
 

0.
13

 
0.

21
 

0.
20

 
0.

35
 

0.
03

 

   
N

um
be

r L
oc

at
io

n 
0.

29
 

0.
07

 
0.

29
 

0.
07

 
-0

.0
2 

0.
91

 

   
C

ub
e 

A
na

ly
si

s 
0.

38
 

0.
01

 
0.

31
 

0.
05

 
0.

26
 

0.
11

 

N
ot

e.
 ¥  L

ow
er

 s
co

re
s 

fo
r P

ro
gr

es
si

ve
 S

ilh
ou

et
te

s 
in

di
ca

te
 b

et
te

r p
er

fo
rm

an
ce

. 

 Th
e m

ult
ipl

e l
ine

ar 
reg

res
sio

n a
na

lys
es

 w
ere

 pe
rfo

rm
ed

 to
 co

nt
rol

 fo
r in

ter
ac

tio
ns

 
be

tw
ee

n t
he

 va
ria

ble
s, 

as
 ill

us
tra

ted
 in

 Ta
ble

 3.
 Si

gn
ific

an
t d

em
og

rap
hic

 va
ria

ble
 ef

fec
ts 

on
 th

e 
VO

SP
 su

bt
es

t s
co

res
 re

ma
ine

d f
or 

ge
nd

er,
 IQ

, a
nd

 VA
. S

ign
ific

an
t e

ffe
cts

 w
ere

 fo
un

d f
or 

ge
nd

er 
on

 th
e S

ilh
ou

ett
es

 an
d P

rog
res

siv
e S

ilh
ou

ett
es

 su
bt

es
ts;

 fo
r IQ

 on
 th

e S
ilh

ou
ett

es
, O

bje
ct 

De
cis

ion
 su

bt
es

ts;
 an

d f
or 

VA
 on

 th
e S

ha
pe

 D
ete

cti
on

 an
d P

os
itio

n D
isc

rim
ina

tio
n s

ub
tes

ts.
 

Th
e t

es
tin

g t
im

es
 an

d t
he

 ra
tin

g s
co

res
 fo

r im
ag

e s
ize

, c
lar

ity
 of

 im
ag

es
, a

nd
 cl

ari
ty 

of 
ins

tru
cti

on
s f

or 
ea

ch
 VO

SP
 su

bt
es

t a
re 

dis
pla

ye
d (

Ta
ble

 4)
 Th

e t
ot

al 
VO

SP
 te

sti
ng

 tim
e w

as
 

18
 m

inu
tes

 (m
ea

n, 
18

.0;
 SD

, 4
.7;

 m
in,

 10
.4;

 m
ax

, 2
9.8

). M
os

t o
f t

he
 ra

tin
g s

co
res

 fo
r im

ag
e 

siz
e a

nd
 th

e c
lar

ity
 of

 th
e i

ma
ge

s a
nd

 in
str

uc
tio

ns
 fo

r e
ac

h V
OS

P s
ub

tes
t w

ere
 m

ore
 th

an
 4,

 
wh

ich
 in

dic
ate

s a
 go

od
 qu

ali
ty;

 th
e e

xc
ep

tio
ns

 w
ere

 th
e r

ati
ng

 sc
ore

s f
or 

im
ag

e c
lar

ity
 fo

r t
he

 
Sil

ho
ue

tte
s a

nd
 O

bje
ct 

De
cis

ion
 su

bt
es

ts.



J Prapokklao Hosp Clin Med Educat Center 	 Vol.38  No.2  Apr.- Jun. 2021   112
9 

  Ta
bl

e 
3 

Su
m

m
ar

y 
of

 m
ul

tiv
ar

ia
te

 a
na

ly
si

s 
of

 V
O

SP
 s

ub
te

st
 s

co
re

s 
an

d 
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s 

VO
SP

 s
ub

te
st

s 
A

ge
 (y

ea
rs

) 
G

en
de

r (
m

al
e)

 
Ed

uc
at

io
n 

(y
ea

rs
) 

IQ
 

VA
 

R
 - 

sq
ua

re
d 

ß 
(9

5%
 C

I) 
 

p 
- v

al
ue

 
ß 

(9
5%

 C
I)  

p 
- v

al
ue

 
ß 

(9
5%

 C
I) 

 
p 

- v
al

ue
 

ß 
(9

5%
 C

I) 
 

p 
- v

al
ue

 
ß 

(9
5%

 C
I) 

 
p 

- v
al

ue
 

 

   
Sh

ap
e 

D
et

ec
tio

n 
0.

02
 

(-0
.0

1,
 0

.0
4)

 
0.

18
 

-0
.1

4 
(-0

.3
9,

 0
.1

1)
 

0.
27

 
 

 
0.

01
 

(-0
.0

1,
 0

.0
2)

 
0.

12
 

0.
14

 
(0

.0
3,

 0
.2

6)
 

0.
02

 
0.

24
 

O
bj

ec
t P

er
ce

pt
io

n 
 

 
 

 
 

 
 

 
 

 
 

   
In

co
m

pl
et

e 
Le

tte
rs

 
 

 
-0

.3
8 

(-1
.1

1,
 0

.3
5)

 
0.

30
 

 
 

0.
02

 
(-0

.0
1,

 0
.0

5)
 

0.
07

 
 

 
0.

14
 

   
Si

lh
ou

et
te

s 
 

-0
.1

1 
(-0

.3
0,

 0
.0

7)
 

0.
22

 
-2

.7
0 

(-4
.7

9,
 -0

.6
0)

 
0.

01
 

-0
.2

1 
(0

.4
3,

 0
.0

0)
 

0.
05

 
0.

13
 

(0
.0

5,
 0

.2
1)

 
0.

00
2 

0.
23

 
(-0

.7
2,

 1
.1

9)
 

0.
63

 
0.

44
 

   
O

bj
ec

t D
ec

is
io

n 
0.

07
 

(-0
.0

7,
 0

.2
1)

 
0.

33
 

-0
.3

7 
(-1

.9
6,

 1
.2

1)
 

0.
64

 
-0

.0
2 

(-0
.0

2,
 0

.1
4)

 
0.

78
 

0.
09

 
(0

.0
3,

 0
.1

5)
 

0.
00

4 
0.

14
 

(-0
.5

9,
 0

.8
6)

 
0.

70
 

0.
29

 

   
Pr

og
re

ss
iv

e 
   

Si
lh

ou
et

te
s 

0.
06

 
(-0

.0
8,

 0
.2

0)
 

0.
39

 
2.

45
 

(0
.8

5,
 4

.0
4)

 
0.

00
4 

-0
.0

8 
(-0

.2
5,

 0
.0

8)
 

0.
31

 
-0

.0
2 

(-0
.0

8,
 0

.0
4)

 
0.

43
 

-0
.6

5 
(-1

.3
8,

 0
.0

7)
 

0.
07

 
0.

40
 

Sp
ac

e 
Pe

rc
ep

tio
n 

 
 

 
 

 
 

 
 

 
 

 

   
D

ot
 C

ou
nt

in
g 

 
 

 
 

 
 

 
 

 
 

 

   
Po

si
tio

n 
   

D
is

cr
im

in
at

io
n 

 
 

 
 

0.
03

 
(-0

.0
1,

 0
.0

6)
 

0.
18

 
 

 
0.

19
 

(0
.0

1,
 0

.3
7)

 
0.

04
 

0.
16

 

   
N

um
be

r L
oc

at
io

n 
 

 
 

 
 

 
 

 
 

 
 

   
C

ub
e 

A
na

ly
si

s 
 

 
 

 
0.

02
 

(-0
.0

3,
 0

.0
7)

 
0.

38
 

0.
01

 
(-0

.0
1,

 0
.0

3)
 

0.
11

 
 

 
0.

16
 

N
ot

e.
 D

ot
 C

ou
nt

in
g 

an
d 

N
um

be
r L

oc
at

io
n 

su
bt

es
t s

co
re

s 
w

er
e 

re
fra

in
ed

 fr
om

 m
ul

tiv
ar

ia
te

 a
na

ly
si

s 
be

ca
us

e 
th

er
e 

w
as

 n
o 

st
at

is
tic

al
ly

 s
ig

ni
fic

an
t r

es
ul

t i
n 

th
e 

un
iv

ar
ia

te
 a

na
ly

si
s 

w
ith

 
an

y 
de

m
og

ra
ph

ic
 v

ar
ia

bl
e.

 T
he

 b
la

ck
 e

le
m

en
ts

 in
di

ca
te

 th
e 

va
ria

bl
es

 w
hi

ch
 w

er
e 

no
t i

nc
lu

de
d 

in
 m

ul
tip

le
 li

ne
ar

 re
gr

es
si

on
 a

na
ly

se
s 

be
ca

us
e 

th
e 

va
ria

bl
es

 d
id

 n
ot

 s
ta

tis
tic

al
ly

 
si

gn
ific

an
tly

 p
re

di
ct

 th
e 

VO
SP

 s
ub

te
st

 s
co

re
s,

 a
s 

de
si

gn
at

ed
 in

 a
 g

oo
d-

fit 
AN

O
VA

 te
st

. T
he

 g
re

y 
el

em
en

ts
 in

di
ca

te
 th

e 
va

ria
bl

es
 w

hi
ch

 h
ad

 s
ho

w
n 

si
gn

ific
an

t a
ss

oc
ia

tio
ns

 w
ith

 th
e 

VO
SP

 s
ub

te
st

 s
co

re
s 

in
 th

e 
un

iv
ar

ia
te

 a
na

ly
si

s.



Vol.38  No.2  Apr.- Jun. 2021            	 J Prapokklao Hosp Clin Med Educat Center 113
10 

 

 

Table 4 Testing time, rating score of image size, and clarity of images and instructions of each VOSP subtest 

VOSP subtest 
 

Time (min) Image clarity Image size Instruction clarity 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

   Shape Detection 1.0 (0.3) 4.5 (0.7) 4.8 (0.4) 4.9 (0.3) 

Object Perception     

   Incomplete Letters 1.0 (0.4) 4.2 (0.8) 4.4 (0.7) 5.0 (0.2) 

   Silhouettes 5.0 (1.6) 3.9 (1.0) 4.6 (0.8) 4.9 (0.3) 

   Object Decision 4.8 (1.8) 3.9 (1.0) 4.6 (0.7) 4.7 (0.5) 

   Progressive Silhouettes 2.2 (0.9) 4.5 (0.8) 4.8 (0.5) 4.4 (0.6) 

Space Perception     

   Dot Counting 0.6 (0.1) 4.9 (0.3) 4.8 (0.5) 5.0 (0.0) 

   Position Discrimination 1.2 (0.4) 4.9 (0.4) 4.7 (0.5) 4.9 (0.3) 

   Number Location 1.2 (0.6) 4.8 (0.4) 4.4 (0.7) 4.8 (0.5) 

   Cube Analysis 1.1 (0.5) 4.9 (0.4) 4.8 (0.5) 4.9 (0.3) 

Note. Rating scores for image size and clarity of images and instructions were classified as 1 (terrible), 2 (somewhat 
terrible), 3 (fair), 4 (good), and 5 (excellent). SD, standard deviation. 

DISCUSSION 
It is possible that there was a ceiling effect on the Incomplete Letters, Dot Counting, 

and Position Discrimination subtests. These were consistent with the results of the British 
normative data, which indicated that the Dot Counting and Position Discrimination subtests had 
very high mean scores

1
. Moreover, the results of the American normative data also revealed a 

ceiling effect for the Incomplete Letters subtest in the population aged less than 70 years
7
. The 

Silhouettes and Object Decision subtests had lower means and fifth percentile cut-off scores. 
This finding, while preliminary, suggests that the cut-off score of the original British normative 
study may not be applicable to the Thai population. A low score may not necessarily reflect a 
low performance because a number of objects in the Silhouettes and Object Decision subtests 
are uncommon for the Thai culture and context

17
 for example, a kangaroo and a seal. Some 

pictures may need to be replaced with more common objects for the Thai population; 
otherwise, lower cut-off scores need to be indicated. 

Education has been reported to have marginally significant associations with the scoring 
performances for the Silhouettes. Gender had significant effects on the Silhouettes and 
Progressive Silhouettes subtest scores. These findings were consistent with the Spanish 
normative study

10
. Therefore, it is important to control for education and gender in cognitive 

measures using visually-based tasks. 
Although IQ demonstrated significant effects on various VOSP subtests in the univariate 

analysis, the effects remained significant only for the Silhouettes and Object Decision subtests 
in the multivariate analysis. This rather contradictory result might be a result of a multi-
collinearity problem in this pilot data. Unsurprisingly, VA had significant effects on Shape 
Detection and Position Discrimination because these two subtests most require a high VA

1
. The 

only VOSP subtest which was not influenced by demographic factors in this Thai pilot sample 

	 Although IQ demonstrated significant effects 

on various VOSP subtests in the univariate analysis, 

the effects remained significant only for the               

Silhouettes and Object Decision subtests in the  

multivariate analysis. This rather contradictory result 

might be a result of a multi-collinearity problem in 

this pilot data. Unsurprisingly, VA had significant   

effects on Shape Detection and Position Discrimina-

tion because these two subtests most require a high 

VA1. The only VOSP subtest which was not               

influenced by demographic factors in this Thai pilot 

sample was Incomplete Letters. This is significant as 

it means that the Incomplete Letters subtest is a 

neuropsychological test for the assessment of object 

perception abilities which is neutral to demographic 

variables.

	 The total testing time of the original British 

normative VOSP study was not reported1, but it was 

estimated to be approximately 40 - 80 minutes18.   

The mean total testing time for the normal Thai    

participants was 18 minutes which is apparently 

shorter than the estimated testing time. This informa-

tion will be beneficial when planning the data           

collection for a future, large-scale, national normative 

study. The scores for image clarity in the Silhouettes 

and Object Decision subtests were lower than those 

for the other subtests. This discrepancy could be           

attributed to the reason previously discussed, which 

is that the objects in the Silhouettes and Object 

Decision subtests are uncommon for the Thai culture 

and context. The rating scores for image size and 

for clarity of the images and instructions for each 

VOSP subtest indicated that the quality of the          

images was good and that the instructions were 

comprehensible.

	 This study provided the preliminary normative 

results for the VOSP in healthy Thai older adult 

population. However, sample size of this pilot study 

was quite small resulting in limitation to identify the 

demographic variables influencing the scoring         

performance for each VOSP subtest. The national 

normative study should be further conducted with 

larger number of sample size, broader age group 

and including pathological population.



J Prapokklao Hosp Clin Med Educat Center 	 Vol.38  No.2  Apr.- Jun. 2021   114

Conflict of Interest: Bhumpaphop Sunsuk and Kankamol 

Jaisin certify that they have no affiliations with or involvement 

in any organization or entity with any financial interest (such 

as honoraria; educational grants; participation in speakers’ 

bureaus; membership, employment, consultancies, stock 

ownership, or other equity interest; and expert testimony or 

patent-licensing arrangements), or non-financial interest (such 

as personal or professional relationships, affiliations,        

knowledge or beliefs) in the subject matter or materials      

discussed in this manuscript.

Financial Support: none

Acknowledgements

	 We are grateful to all participants for their involvement. 

Krisanat Chuamsaamarkkee assisted with Incomplete Letters 

subtest in Thai letters construction. Trawin Chaleeraktrakoon 

assisted with linguistic validation.

References

1. 	 Warrington EK, James M. Visual object and space      

perception battery (VOSP). London: Pearson; 1991.

2.	 Videaud H, Torny F, Prado-Jean A, Couratier P. Use of 

the Visual object and space perception (VOSP) test    

battery in two cases of posterior cortical atrophy. Neuro-

case  2008; 15:32-6.  

3. 	 Quental NBM, Brucki SMD, Bueno OFA. Visuospatial 

function in early alzheimer's disease—the use of the 

visual object and space perception (VOSP) battery. PLoS 

One [Internet]. 2013 [cited 2020 sep 20] 16;8(7):e68398. 

Avialable form: https://journals.plos.org/plosone/

article?id=10.1371/journal.pone.0068398

4. 	 Yamin S, Stinchcombe A, Gagnon S. Driving competence 

in mild dementia with lewy bodies: In search of cognitive 

predictors using driving simulation. Int J Alzheimers Dis 

2015; 2015:806024.  

5. 	 Calvo L, Casals-Coll M, Sánchez-Benavides G, Quintana 

M, Manero RM, Rognoni T, Palomo R, Aranciva F, 

Tamayo F, Peña-Casanova J. Spanish normative studies 

in young adults (NEURONORMA young adults project): 

norms for the visual object and space perception battery 

and judgment of line orientation tests. Neurologia 2013; 

28:153-9.  

6. 	 Peña-Casanova J, Quintana-Aparicio M, Quiñones-

Ubeda S, Aguilar M, Molinuevo JL, Serradell M, et al. 

Spanish multicenter normative studies (NEURONORMA 

Project): norms for the visual object and space perception 

battery-abbreviated, and judgment of line orientation.  

Arch Clin Neuropsychol 2009;24:355-70. 

7. 	 Bonello PJ, Rapport LJ, Millis SR. Psychometric proper-

ties of the visual object and space perception battery in 

normal older adults. Clin Neuropsychol 1997;11:436-42.

8. 	 Weber P, Pache M, Lütschg J, Kaiser HJ. Visual object 

and space perception battery:  normal values for children 

from 8 to 12. Klin Monbl Augenheilkd 2004;221:583-7.  

9. 	 Kosmidis MH, Tsotsi S, Karambela O, Takou E, Vlahou 

CH. Cultural factors influencing performance on visuoper-

ceptual neuropsychological tasks. Behav Neurol 

2010;23:245-7.

10. 	Herrera-Guzmán I, Peña-Casanova J, Lara JP, Gudayol-

Ferré E, Böhm P. Influence of age, sex, and education 

on the Visual Object and Space Perception Battery 

(VOSP) in a healthy normal elderly population. Clin 

Neuropsychol 2004;18:385-94. 

11. 	Hertzog MA. Considerations in determining sample size 

for pilot studies. Res Nurs Health 2008;31:180-91.   

12. 	Muangpaisan W, Assantachai P, Sitthichai K, Richardson 

K, Brayne C. The distribution of Thai mental state         

examination scores among non-demented elderly in 

suburban Bangkok metropolitan and associated factors.  

J Med Assoc Thai 2015;98:916-24.

13. 	Train the Brain Forum (Thailand). Thai mental state  

examination (TMSE). Siriraj Hosp Gaz 1993;45:359-74.

14. 	Mongkol A, Visanuyothin T, Chanarong P, Pavasuthipaisit 

C, Panyawong W. IQ distribution of Thai students.     

Journal of Mental Health of Thailand 2012;20:90-102.  

15. 	Hamrab P, Pavan-Langston D. Ocular examination    

techniques and diagnostic tests. In: Pavan-Langston D,  

editor. Manual of ocular diagnosis and therapy. 6thed. 

Philadelphia: Lippincott Williams & Wilkins; 2008. p5.

16. 	Aroonmanakun W, Tansiri K, Nittayanuparp P. Thai 

National Corpus: a progress report. In: Riza H, Sornlert-

lamvanich V, editor.  ALR7: Proceedings of the 7th work-

shop on Asian language resources. Stroudsburg PA: 

Association for Computational Linguistics; 2009. p153-8.  

17. 	Rosselli M, Ardila A. The impact of culture and education 

on non-verbal neuropsychological measurements: a 

critical review. Brain Cogn 2003;52:326-33.

18. 	Strauss E, Sherman EM, Spreen O. Tests of visual 

perception.  a compendium of neuropsychological tests: 

administration, norms, and commentary. 3rd ed. New York: 

Oxford University Press; 2006.


