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ABSTRACT Background:  

Elderly population are rapidly growing sector of all societies, so more attention should be paid to their own prob-
lems. Diabetes mellitus is one of the common co-morbid conditions among the elderly with all its complications includ-
ing cognitive impairment. Furthermore recent researches found a strong to and fro correlation between both, in other 
words diabetes mellitus is a risk factor for executive cognitive dysfunction which in turn is associated with bad glycemic 
control.      

Aim: The purpose of this study was to:

- Find out a comprehensive method to detect executive cognitive dysfunction among diabetic elderly by gathering 
history taking, examination, investigations together with the neuropsychiatric tests.

- Comparing between EXIT 25 test and other five tests regarding their accuracy versus their eases of use(time, train-
ing)     

Methodology: 

Sixty elderly diabetic patients, both males and females, were recruited from the in-patient ward, Geriatric ICU and the 
out patient clinic of the Geriatric department, Ain-Shams University Hospital. After excluding other co-morbid condi-
tions related to executive cognitive dysfunction,  that all have normal scoring of MMSE, then the following were done: 
comprehensive geriatric assessment including history taking, examination and investigations. In addition six neuropsy-
chiatric tests were applied (EXIT 25, Block design test, Verbal fluency test, Digit span forward, Digit span backward and 
contrast program test). Then statistical analysis was done. By using logistic stepwise multi-regression analysis, we can 
get the most sensitive ones that predict the dependant variable.    

  Results:  

 It was found that gender, educational level, smoking and presence of diabetic complications are statistically significant 
factors correlated to executive dysfunction by using EXIT 25 test. But no significant correlation with the lab. findings. 
And it was found also EXIT25 had the highest detection accuracy among other tests. Then by comparing between 
EXIT 25 and other tests to find out the alternative tests to it with less time to be done, The most agreement was found 
between Exit25.2 and contrast program (66.7%), followed by verbal fl. (61.7%); block design 2 (60%); digital span2 
(55%); digital span1(51.7%) and last clock drawing (41.6%). After multi-regression analysis : Verbal  fleuncy  together 
with serum creatinin level are the most sensitive marker for prediction of Exit25.2; thus impaired verbal fluency score 
together with increase serum creatinin can predict abnormal EXIT 25 score and vise versa(F-ratio = 5.696, p<0.01).  

 Conclusion &Recommendation: 

- On the practical level selection of the tests used for detection of executive dysfunction depend on the associated 
co-morbidities

- Regarding diabetic elderly assessment of executive function not merely by the neuropsychological test but also de-
mographic clinical and lab. Assessment should be interpreted together.

- Control of diabetes and cessation of smoking are considered reversible risk factors of executive dysfunction among 
the diabetic elderly.

- Regarding the research level we recommend more assessment of the value of contrast program test to detect ex-
ecutive dysfunction , being rapid in administration and not in need of specialized personnel  

INTRODUCTION:
Ageing associated to a disease such as diabetes mellitus 
progressively leads the individual to further damage[1,2]. 
Diabetes mellitus is a syndrome of multiple etiologies, re-
sulting from the lack of insulin and/or the inability of this 
hormone to properly exert its effects, which may lead to 
the development of associated diseases and complications 

such as retinopathy, nephropathy, peripheral neuropathy, 
loss of joint mobility and muscle strength[3]. Moreover, 
cognitive function also seems to become altered in indi-
viduals with diabetes mellitus [4] . 

Alongside the structural and functional modifications in 
the central nervous system that occur due to the ageing 
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process, the cortical and sub cortical structures may un-
dergo additional alterations due to changes in metabo-
lism. Evidence suggests that learning and memory deficits 
in those individuals may be due to a synergist interaction 
between changes in metabolism related to diabetes, in 
which changes in the blood glucose levels rapidly affect 
brain function , and structural and functional changes that 
occur in the central nervous system due to normal ageing 
process[5] .

Nevertheless, these cognitive deficits are probably limited 
to more complex processes that are directly related to the 
frontal lobe as the executive function, which refers to the 
ability to plan strategies for solving problems and for the 
implementation of goals[6-7].

The executive functions are defined by the Diagnostic 
and Statistical Manual of Mental Disorders, fourth edi-
tion (DSM-IV) as an individual’s ability to plan, initiate, se-
quence, monitor, and inhibit complex behavior[8].

These functions are crucial to maintain independent liv-
ing, involving tasks such as dressing, cooking, housework 
or self-care, where, devoid of these functions, patients be-
come dependent and may also present behavioral prob-
lems[9-10]. 

Although DM is related to some domains of cognition 
such as processing speed and memory[11], greater atten-
tion is now being directed to the association between DM 
and the executive functioning domain of cognition. Spe-
cifically, recent data suggest that executive dysfunction is a 
risk factor for poor glycemic control[12-13-14].  

There is a debate about the accuracy of Folstein’s  Mini 
Mental Status Examination (MMSE) often  to identify ex-
ecutive dysfunction even if quite severe. several neuropsy-
chological tests and extensive bedside tests are available 
to evaluate executive function .

Royall et al [9]. developed a clinically-based bedside 
screening instrument to determine deficits in these do-
mains, namely the Executive Interview (EXIT25).  And it can 
be used for assessing executive functions in elderly peo-
ple with normal cognition or with cognitive impairment, to 
identify specific subtypes of mild cognitive impairment and 
the risk of dementia conversion[15-16-17].  

The increasing prevalence of diabetes over the world has 
become an important public health problem. Diabetes 
is considered an epidemic disease nowadays, with about 
173 million diabetic people over the world. As population 
is increasing, getting older, more obese and sedentary, the 
number of individuals with diabetes also increases.

So screening of executive dysfunction among the elderly 
is becoming more important and in turn it is essential to 
choose different tools for different situations in other words 
although EXIT25 is a good choice but it consumes 15 to 
20 mins and its application need a well trained personnel 
so it may not be suitable for some situations of study as 
community based ones which need  more rapid tools and 
less trained personnel may be involved.

So the aim of the current study was to :- Compare the ac-
curacy of EXIT25 against other tests of executive dysfunc-
tion to find out more rapid alternative to EXIT25 and 

-to study the correlates of abnormal result of EXIT25 test 

among the studied group 

Methodology
Patients and methods:
Study Design: A cross-sectional study

Subjects:
Sixty elderly diabetic patients, both males and females, 
were recruited from the in-patient ward, Geriatric ICU and 
the out patient clinic of the Geriatric department, Ain-
Shams University Hospital.

The following exclusion criteria were considered  :
- Depression 
- Cerebro-vascular stroke.
- Previously diagnosed Dementia.
- Delirium.
- Hypertension

Methods:
All patients were subjected to:
- Comprehensive geriatric assessment  including 
- Detailed history about duration, control and complica-
tions of diabetes with assessment of the functional level.

- Examination: physical examination to confirm presence of 
diabetes complications and to confirm or exclude the ex-
clusion criteria

- Assessment of the cognitive status by the Arabic ver-
sion[18] of Mini- Mental Status Examination (MMSE)[19], 
Assessment of depression by the Arabic version[20] of the 
geriatric depression scale (GDS) 15 items[21] and function-
al assessment performed by ADL (Activities of Daily Living) 
[22] and Instrumental activities of daily living[23].  

Then an extensive battery of tests was administered which 
assessed different levels and domains of cognitive and ex-
ecutive function including:

- Mini Mental state examination test
- Executive function tests :
*EXIT25 TEST and others including:
1. Block design test[24]  , Arabic version by[25] . 
2. Digit span (forward & backward) test[24]  , Arabic ver-
sion by[25].
3. Verbal fluency test[26].
4. Clock drawing test[27].
5. Exit 25 test[9].  
6. Contrast program test[28].  

Then  Investigations were done: fasting blood sugar - 2 
hour post prandial test - ECG  serum creatinine.

The EXIT25 consists of 25 items: 1) number-letter task; 2) 
word fluency (letter “A”); 3) design fluency; 4) anomalous 
sentence repetition; 5) thematic perception; 6) memory/
distraction task; 7) interference task; 8) automatic behavior 
I; 9) automatic behavior II; 10) grasp reflex; 11) social habit 
; 12) motor impersistence; 13) snout reflex; 14) finger-nose-
finger task; 15) go/no-go task; 16) echopraxia I; 17) Luria 
hand sequence I; 18) Luria hand sequence II; 19) grip task; 
20) echopraxia II; 21) complex command task; 22) serial or-
der reversal task; 23) counting task; 24) utilization behavior; 
25) imitation behavior.

Each item of the EXIT25 is scored as: 0=intact perfor-
mance; 1=specific partial error or equivocal response; 2= 
specific incorrect response or failure to perform the task. 
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Global scores range from 0 to 50, with high scores indi-
cating executive impairment. Royall et al.[9] found that a 
score of 10/50 reflects the 5th percentile for young adults 
and scores ≥15/50 suggest significant executive dysfunc-
tion.

Block design test: 
a subtest from the Wechsler adult intelligence scale-revised 
(WAIS-R), it requires patients to use blocks to make spe-
cific designs. The test includes nine red and white square 
blocks and group of cards showing different color de-
signs that can be made with the blocks. In addition to be-
ing scored for accuracy, each item is scored for speed as 
well. The task is discontinued once two trials of block-card 
matching is incorrectly done. Scores range from 0 to 42, 
the raw scores is then converted into standard scores. Nor-
mal scores from 7 to 13, with higher scores indicating bet-
ter performance[24].

Verbal fluency test:
Animal naming task: used to assess semantic verbal flu-
ency, the animal naming task requires patients to generate 
the names of as many animals as possible in 60 second. 
Scores are determined by summing correct responses, with 
higher scores reflecting better performance[26].    

Digit span subtest –forward:
A subtest from the Wechsler adult intelligence scale-re-
vised (WAIS-R), Digit Span–forward requires patients to re-
peat progressively longer series of numbers, ranging from 
three to nine digits in length, immediately after they are 
read aloud by an examiner. The task is discontinued once 
two trials of the series of the same length are incorrectly 
repeated. Scores range from 0 to14 with higher scores in-
dicating better performance. Digit span- forward measured 
efficiency of attention and has satisfactory test-retest relia-
bility ranging from 0.66 to .089 depending on the patient’s 
age &the interval length of test administration[24].     

Digit span subtest-Backward:
It measures working memory and is estimated to have a 
test reliability of .083[24].     

Clock drawing task
There is a growing interest in the potential of clock draw-
ing tests (CDTs) as a screening for cognitive impairment, 
CDTs have been found to discriminate healthy from de-
mented elderly patients [29].     

It measures planning.
Contrast program test:
A test measuring inhibitory control component of execu-
tive functions. In this test, the examiner will randomly hold 
up either one or two fingers; the patient is instructed to 
do the opposite, i.e., to hold up two fingers when the ex-
aminer holds up one or vice-versa. Ten trials are custom-
ary; the patient with significant executive impairment will 
have

trouble resisting the inclination to mimic the examiner and 
will hold up the same number of fingers[14]. Measure of 
inhibition was most strongly related to IADL integrity[14].  

Statistical methods:
IBM SPSS statistics (V. 23.0, IBM Corp., USA, 2015) was 
used for data analysis. Date were expressed as Mean ±SD 
for quantitative parametric measures in addition to Median 
and Percentiles for quantitative non-parametric measures 
and both number and percentage for categorized data.

The following tests were done:
1. Chi-square test to study the association between each 2 
variables or comparison between 2 independent groups as 
regards the categorized data.
The probability of error at 0.05 was considered sig., while 
at 0.01 and 0.001 are highly sig.
2. Diagnostic validity test: It includes % agreement and % 
disagreement between the 2 studied techniques.
3. Logestic   Multi-Regression analysis was used to search 
for a panel (independant parameters) that can predict the 
target parameter (dependant variable). By using logistic 
stepwise multi-regression analysis, we can get the most 
sensitive ones that predict the dependant variable. They 
can be sorted according to their sensitivity to discriminate 
according to their p values.
Ethics : The study was approved by the scientific board of 
Geriatrics and Gerontology department, faculty of medi-
cine Ain Shams University.

Results :
Discription of the demographic data of the participants:
The mean age among the participants was 65.17±6.04 
years with range 60 – 86 years old, with 56 of the partici-
pants representing 93.3% were young old, 4(6.7%) were 
old and no one within the oldest group.
Twenty six were female (43.3%of the group), 34 were 
males (56.7%of the group).
Regarding their educational level 39(65%) can read and 
write,12(20%) below high school,2(3.3%)high school and 
7(11.7%) above high school.
Thirty four(56.7%) were non smoker, 12(20%) were smoker 
and 14(23.3%)were X-smoker.
Clinical data of the participants:
-Range for duration of diabetes was (1-30years), with mean 
value(10.17±6.86).
-Thirty of the participants were on insulin therapy and thir-
ty on oral hypoglycemic drugs, non of the participants fol-
lowed combined therapy. 
- fourty seven(78.3%) of the participants suffer from chron-
ic complications, eight (13.3%) suffered from acute and 
chronic complications,5(8.3%) without complications and 
non have only acute complications. 

-The pattern of complications was as follow:

- four  out of the sixty (6.7%) have got acute hypoglyce-
mia.
- four  out of the sixty (6.7%) have got acute hyperglyce-
mia.
- three out of the sixty (5%) have got chronic retinopathy.
- six out of the sixty (10%) have got chronic nephopathy.
- fifty five out of the sixty (91.7%) have got chronic neu-
ropathy.
- and seven out of the sixty (11.7%) suffered from diabetic 
foot

Laboratory data of the participants:
Range for fasting blood sugar was 88-320 with mean value 
(154.68 ± 50.58), and 42 of the participants (70%) record-
ed abnormal values.
-Range for two hour post prandial sugar was 148-570 with 
mean value (  254.72 ± 74.18 ) and 
-Range for serum creatinin was 0.6 – 2.7 with mean value 
1.08 ± 0.41  and  6(10%) of the participants recorded ab-
normal  results. 
Comparison between patients with normal and abnormal 
EXIT.25 regarding their demographic and clinical data:
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No.
Normal Abnormal Chi-square 

test

% No. % X2 P-
value

age. 
Young 21 95.5% 35 92.1%

0.251 0.616Old 1 4.5% 3 7.9%
Oldest 0 0.0% 0 0.0%

Age Mean±SD 64.77±4.44 65.39±6.84 0.382 0.704Range 60 – 75 60 - 86

Sex Female 5 22.7% 21 55.3% 6.007 0.014Male 17 77.3% 17 44.7%

Educa-
tion

Can read 
and write 20 90.9% 19 50.0%

10.404 0.015

Below 
high 
school

1 4.5% 11 28.9%

High 
school 0 0.0% 2 5.3%

Above 
school 1 4.5% 6 15.8%

Smok-
ing

Non 
smoker 17 77.3% 17 44.7%

6.326 0.042Smoker 3 13.6% 9 23.7%
Ex. 
Smoker 2 9.1% 12 31.6%

DM du-
ration

Mean±SD 10.32±6.81 10.08±6.99 0.129 0.898Range 2 – 30 1 – 25
DM. 
treat-
ment

Insulin 11 50.0% 19 50.0%
0.000 1.000OHD 11 50.0% 19 50.0%

Both 0 0.0% 0 0.0%

DM 
compli-
cation

Acute 0 0.0% 0 0.0%

8.096 0.017Chronic 16 72.7% 31 81.6%
Both 6 27.3% 2 5.3%
No 0 0.0% 5 13.2%

acute. 
Hypo-
glyce-
mia

Yes 3 13.6% 1 2.6%
2.712 0.100No 19 86.4% 37 97.4%

acute. 
Hyper-
glyce-
mia

Yes 3 13.6% 1 2.6%
2.712 0.100No 19 86.4% 37 97.4%

chronic. 
Retin-
opathy

Yes 1 4.5% 2 5.3%
0.015 0.902No 21 95.5% 36 94.7%

chronic. 
Ne-
phropa-
thy

Yes 2 9.1% 4 10.5%
0.032 0.858No 20 90.9% 34 89.5%

chronic. 
Neu-
ropathy

Yes 22 100.0% 33 86.8%
3.158 0.076No 0 0.0% 5 13.2%

diabetic. 
Foot

Yes 3 13.6% 4 10.5% 0.131 0.718No 19 86.4% 34 89.5%
By comparing participants with normal EXIT25 test versus 
those with abnormal results regarding their demographic 
and clinical data, it was found that there was a statistically 
significant difference regarding gender(with worse per-
formance among female), educational level, smoking and 
presence of diabetic complications.

Comparison between patients with normal and abnormal 
EXIT.25 regarding their lab. data:

Normal 
No.= 22

Abnormal 
No.= 38 t

Independent 
t-test 
p-
value

S.cr1 Mean±SD 
Range

1.17 ± 
0.46 0.7 
– 2.7

1.03 ± 0.38 
0.6 – 2.4 1.244 0.219

FBS1 Mean±SD 
Range

164.36 
± 44.32 
120 – 
289

149.08 ± 
53.63 88 – 
320

1.131 0.263

Two.
hrpp1

Mean±SD 
Range

263.14 
± 68.51 
174 – 
413

249.84 ± 
77.75 148 
– 570

0.666 0.508

 
There was no significant correlation between abnormality 
of EXIT 25 test result and lab. Investigation of the partici-
pants

Cognitive assessment of the participants:
Among the sixty participants whose recorded normal, their 
results regarding the other  cognitive tests were as follow:
Regarding EXIT(25), 38(63.3%) had abnormal results with 
mean value(12.32±6.40) and range of results  0-27
Regarding block design test 30(50%) had abnormal results 
with mean value(7.77± 2.80) and range of results 5-17
Regarding digit span test  25(41.7%) had abnormal results 
with mean value(5.42 ± 2.06  ) and range of results 0-9
Regarding clock drawing test 37(61.7%) had abnormal re-
sults with mean value  (  61.92 ± 47.44 ) and range of re-
sults  (1-99)

That is to say EXIT25 had the highest detection accuracy 
among other tests. Then a comparison was done between 
EXIT 25 and other tests to find out the alternative tests to 
it with less time to be done.

In comparison to Block design test:
Exit25.2 Total.0 1.0 2.0

block.
design 

1.0 Count 5 13 12 30
% 100.0% 65.0% 34.3% 50.0%

2.0
Count 0 7 23 30
% 0.0% 35.0% 65.7% 50.0%

Total Count 5 20 35 60
% 100.0% 100.0% 100.0% 100.0%

Chi-Square Tests
Value P

Pearson Chi-
Square 10.257a .006

Agreement (%) = (13+23)/60 = 60.0%
Disagreement (%) = (5+7+12)/60 = 40.0%
In comparison to digit span test:

Exit25.2 Total.0 1.0 2.0

digit.
span2

1.0 Count 5 14 16 35
% 100.0% 70.0% 45.7% 58.3%

2.0 Count 0 6 19 25
% 0.0% 30.0% 54.3% 41.7%

Total Count 5 20 35 60
% 100.0% 100.0% 100.0% 100.0%

Chi-Square Tests
Value P

Pearson Chi-
Square 6.984a .030

Agreement (%) = (14+19)/60 = 55.0
Disagreement (%) = (5+6+16)/60 = 45.0
In comparison to Clock drawing test:
.0

1.0

Exit25.2

Total2.0

Clock 
draw-
ing 

1.0 Count 0 4 19 23
% 0.0% 20.0% 54.3% 38.3%

2.0 Count 5 16 16 37
% 100.0% 80.0% 45.7% 61.7%

Total Count 5 20 35 60
% 100.0% 100.0% 100.0% 100.0%

Chi-Square Tests
Value P

Pearson Chi-
Square 9.720a .008

Agreement (%) = (4+16)/60 = 33.3
Disagreement (%) = (5+16+19)/60 = 66.7
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In comparison to verbal fluency test:

.0 1.0

Exit25.2

Total2.0

Ver-
bal 
Flu-
ency

4-7 Count 0 5 5 10
% 0.0% 25.0% 14.3% 16.7%

8-10 Count 2 11 12 25
% 40.0% 55.0% 34.3% 41.7%

11-
17 Count 3 4 18 25

% 60.0% 20.0% 51.4% 41.7%
Total

%

Count 5 20 35 60

100.0% 100.0% 100.0% 100.0%

Chi-Square Tests
Value P

Pearson 
Chi-Square 6.557a .161

Agreement (%) = (11+18)/60 = 48.3
Disagreement (%) = (2+3+4+5+5+12)/60 = 51.7
In comparison to digit span1 test:

.0

1.0

Exit25.2
Total2.0

Dig.
span1

0-4 Count 2 9 7 18
% 40.0% 45.0% 20.0% 30.0%

5-7 Count 3 9 22 34
% 60.0% 45.0% 62.9% 56.7%

8-9 Count 0 2 6 8
% 0.0% 10.0% 17.1% 13.3%

Total Count 5 20 35 60
% 100.0% 100.0% 100.0% 100.0%

Chi-Square Tests
Value P

Pearson Chi-
Square 4.775a .311

Agreement (%) = (2+9+6)/60 = 28.3
Disagreement (%) = (3+2+9+7+22)/60 = 71.7

In comparison to contrast program test:
.0

1.0

Exit25.2
Total2.0

Con-
trast 
prog

10.0 Count 0 1 9 10
% 0.0% 5.0% 25.7% 16.7%

5-8 Count 4 15 11 30
% 80.0% 75.0% 31.4% 50.0%

9 Count 1 4 15 20
% 20.0% 20.0% 42.9% 33.3%

Total Count 5 20 35 60

% 100.0% 100.0% 100.0% 100.0%
Chi-Square Tests

Value P
Pearson 
Chi-Square 12.286a .015

Agreement (%) = (15+15)/60 = 50.0
Disagreement (%) = (4+1+4+1+9+11)/60 = 50.0

In other words: The most agreement was found between 
Exit25.2 and contrast program (66.7%), followed by verbal 
fl. (61.7%); block design 2 (60%); digital span2 (55%); digi-
tal span1(51.7%) and last clock drawing (41.6%).

Multi-Regression 
analysis:
Dependent Vari-
able: Exit25.
Model 1

Item Reg. 
Coef. T p Sig. F-

Ratio P Sig.

(Constant) 26.843 2.265 0.028 S
DM.dur -0.206 -1.504 0.139 NS

block.
design1 -0.415 -0.733 0.467 NS

digit.
span1 -0.048 -0.097 0.923 NS

clock.
drawing.1 0.004 0.157 0.876 NS

contrast.
prog 0.4 0.344 0.733 NS

verbal.
fleuncy -0.833 -2.038 0.047 S

age.2 0.361 0.091 0.928 NS

DM.comp 0.514 0.329 0.743 NS

Model 2

Item Reg. 
Coef. T p Sig. F-

Ratio P Sig.

 (Con-
stant) 28.837 6.219 0 HS

DM.dur -0.189 -1.659 0.103 NS
verbal.
fleuncy -0.996 -3.417 0.001 HS

cr.2 -4.426 -1.733 0.089 NS 4.832 .005 HS

Model 3

Item Reg. 
Coef. T P Sig. F-

Ratio p Sig.

 (Con-
stant) 25.29 6.054 0 HS

verbal.
fleuncy -0.906 -3.116 0.003 HS

cr.2 -3.751 -1.465 0.148 NS 5.696 .006 HS

Verbal  fleuncy  together with serum creatinin level are 
the most sensitive marker for prediction of Exit25.2; thus 
impaired verbal fluency score together with increase se-
rum creatinin can predict abnormal EXIT 25 score and vise 
versa(F-ratio = 5.696, p<0.01).    

DISCUSSION and CONCLUSION:
In the current study, sixty elderly diabetic  patients both 
males and females with average duration of diabetes  
10.17±6.86 years.

Forty seven (78.3%) suffer from chronic complications, 
eight (13.3%) suffered from both acute and chronic com-
plications,5(8.3%) without complications and non have only 
acute complications. 

Forty two (70%) recorded abnormal values of fasting blood 
sugar with mean value of serum creatinin value 1.08 ± 0.41

Abnormality of EXIT25 test was statistically significant with 
female gender, lower educational level, smoking status, 
presence of diabetic complications. 

Regarding gender the result agree with [32] who found 
that highly significant gender differences, although the ef-
fect sizes are small. Men, as a group are superior in tests 
of visual memory, executive function (SAT) and the three 
tests of psychomotor speed (FTT, SRT, CRT). Women, as a 
group, are superior in tests of verbal memory, processing 
speed (SDC), and attention (ST and CPT).   

Regarding the educational level this agree with[33] who 
found that EXIT 25 was negatively correlated with educa-
tion level, that higher educational level associated with less 
scoring on exit 25, in other words with better performance

Regarding smoking there to and fro correlation between 
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executive dysfunction and EXIT 25 results, some studies 
concluded that executive dysfunction is a barrier again the 
decision of smoking cessation. on the other hand smoking 
through certain pathways including  vascular accidents fa-
cilitate the process of executive dysfunction.

Although the mechanisms by which smoking affects cog-
nitive decline remain unclear, it has been shown to be 
associated with periventricular and subcortical white mat-
ter lesion progression, themselves associated with greater 
cognitive decline[34] independently of other cardiovascular 
risk factors.

 [35] concluded that Compared to  never smokers, mid-
dle-aged male smokers are likely to experience faster 10-
year cognitive decline in global cognition and executive 
function. Intermittent smokers and recent ex-smokers also 
exhibited greater cognitive decline although no residual 
adverse effect of smoking on cognitive decline was observ-
able in the group of men who stopped smoking 10 years 
prior to cognitive testing. Public health messages on smok-
ing should continue to target smokers at all ages.

[36] concluded that :Older adults with diabetes have a 
high risk of undiagnosed cognitive dysfunction, depression, 
and functional disabilities. Cognitive dysfunction in this 
population is associated with poor diabetes control. And 
this conclusion agree with the result of the current study 
that worse EXIT 25 test result associated with diabetic 
complication.

All of them had normal scoring of MMSE test.

By using different neuropsychological tests to detect ex-
ecutive cognitive dysfunction, results EXIT 25 test recorded 
the highest accuracy.

By comparison: The most agreement was found between 
Exit25.2 and contrast program (66.7%), followed by verbal 
fl. (61.7%); block design 2 (60%); digital span2 (55%); digi-
tal span1(51.7%) and last clock drawing (41.6%).

The highest agreement with contrast program test may be 
explained by that the latter is considered an item within 
EXIT 25 test.

So although contrast program test alone is not used com-
monly in studies, the current result recommend more study 
of this rapid and simple test for rapid screening of execu-
tive function

By multi-variant analysis, it was found that verbal  fluency  
together with serum creatinine level are the most sensi-
tive marker for prediction of Exit25.2; thus impaired verbal 
fluency score together with increase serum creatinine can 
predict abnormal EXIT 25 score and vise versa.

 Verbal fluency is another component of EXIT 25 test and 
abnormal serum creatinine in the participant is mostly on 
top of diabetic nephropathy, one of the diabetic complica-
tions which are associated with increase risk of executive 
cognitive dysfunction as mentioned above.

By gathering the correlation between EXIT 25 test  con-
trast program test in the uni-varient  analysis in one hand 
and on the other hand between EXIT 25 test and verbal 
fluency test this may indicate that the most commonly af-

fected cognitive domains in diabetic elderly are those 
measured by contrasts programming and verbal fluency. 
In other word from the current study we conclude that in-
hibitory control measured by contrast program test and se-
mantic verbal fluency are the mostly affected among this 
group of patients.

RECOMMENDATION:

On the practical level selection of the tests used for de-
tection of executive dysfunction depend on the associated 
co-morbidities

Regarding diabetic elderly assessment of executive func-
tion, it is not merely by the neuropsychological test but 
also demographic clinical and lab. Assessment should be 
interpreted together.

Control of diabetes and cessation of smoking, also im-
provement of the educational level are considered revers-
ible risk factors of executive dysfunction among the dia-
betic elderly. 

Regarding the research level we recommend more assess-
ment of the value of contrast program test to detect ex-
ecutive dysfunction , being rapid in administration and not 
in need of specialized personnel  
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