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Abstract

Background: Hyperglycemic stress is associated with a disorder of the entire cognitive domain in the early
phase of stroke, which is memory impairment. Acute changes in blood glucose are known to affect the
cerebral blood flow.

Objectives: To determine the relationship between stress hyperglycemia with short-term memory function
in thrombotic stroke patients.

Method: An observational analytic research with the case-control with a patient’s of 72-hour onset
thrombotic stroke that went to the Emergency Unit and was admitted to the Neurology Department of Dr.
Soetomo General Hospital from January to December 2014. 42 subjects were enrolled (21 subjects in the
case group and 21 subjects in the control group). The sampling of the study was conducted according to the
cases that came in succession until the achievement of the subject was determined.

Results: After bivariate and multivariate analysis, hyperglycemic stress had no significant correlation to
memory function (p = 0.525) and OR 0.667 (CI95% = 0.190-2.334). There was a significant correlation
between educational level and cognitive function (p = 0.003) also between hypertension and cognitive
function (p =0.019).

Conclusion: Stress Hyperglycaemia has no significant relationship with memory function. Education levels

and hypertension have a significant correlation with memory function.
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Introduction

A stroke is an acute-onset neurological deficit
syndrome, which persists for more than 24 hours. A
stroke involves the focal central nervous system and is
the result of cerebral circulatory disorders !. In acute
ischemic stroke, there is a sudden decrease or the loss
of blood that flow to the brain resulting in a neurological
deficit. Most of the causes are atherothrombosis of the
intracranial artery or large artery in the neck, as well as the
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embolism of the heart 2. Atherosclerosis is a pathological
description of the most frequent vascular obstruction
that causes a thrombotic stroke. Atherosclerotic plaque
exist makes the blood flow to the area will decrease, it
could even stop altogether. When the decreased blood
flow to the minimal needs of the brain is unfulfilled, it
will arise clinical symptoms 3.

Hyperglycemia is a common manifestation of
critical illness and surgery. Hyperglycemia is caused by
acute metabolic and hormonal changes that correlation
with response to the stress and injury. Hyperglycemia is
one of the important risk factors for stroke that found in
+43% of stroke patients, either due to the hyperglycemia
stress and diabetes mellitus (25%) *.

Cognitive understanding is the process whereby all
the sensory input (tactile, visual, auditory) will be altered,
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processed, stored, and then used for perfect interneuron
correlation, thus the individual is able to sense the
sensory input. The cognitive domains or modalities
according to Hodges consist of three modalities, namely:
attention/concentration, memory, intellectual function,
social behavior and personality. Memory is an individual
process for storing and retrieving information .

Acute stroke causes cognitive impairment not only
in the location of infarct tissue but also in areas adjacent
to inadequately perfused lesions. Global cognitive
impairment might include memory impairment, attention,
executive function or visuoconstruction among other
cognitive domains °. Hyperglycemia is associated with
the increased mortality and poor functional outcomes
of post-stroke and might be a predictor of cognitive
function output. Acute changes in the blood glucose are
known to affect regional cerebral blood flow and cause
osmotic changes in brain neurons.

Method

An observational analytic research with the case-
control design was used in this study along with a
patients of 72-hour onset thrombotic stroke that went to
the Emergency Unit and was admitted to the Neurology
Department of Dr. Soetomo General Hospital since
January to December 2014. The subjects of the study
were all thrombotic stroke patients treated in Seruni
A, Seruni B, and Seruni Room and fulfilled inclusion
and exclusion criteria that taken with consecutive
sampling 7. The control group is a patient with normal
Word List Memory Task results, while the case group
is a patient with an abnormal Word List Memory Task.
The inclusion of cases and controls were adult patients
(24-60) years old, the first-stage of thrombotic stroke
had random blood sugar levels at admission (day 1 -
3 onset of stroke), had world list memory tasks value
<21, GCS 456, and willing to participate. The exclusion
of cases and controls were patients who have impaired
renal function and deafness (hearing loss). The dropout
criteria were patients who died during the study period
or patients who withdrew during the study period 8.

This study has obtained approval from Dr. Soetomo
General Hospital Surabaya ethical committee. The
data taken were identity, height, and weight. Then, it
performed a Word List Memory Task test for memory
function and venous blood sampling to check the blood
glucose, HbA lc, and cholesterol levels °. Furthermore,
examining the CT Head Scan to support the diagnosis
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of thrombotic stroke. Statistical analysis was performed
using SPSS 16.0 program. Collected categorical data
were analyzed using Chi-Square test while numerical
data were analyzed by unpaired t-test '°.

Result

Demographic Characteristics

The subjects were 42 people, consisting of 24 men
(57.1%) and 18 women (42.9%). In the case group, the
number of male subjects was 14 people (66.7%), while
in the control group 10 people (47.6%). The female
subjects in the case group were 7 (33.3%), while the
control group was 11 people (52.4%). Gender has no
significant correlation to cognitive function with p =
0.212 (Table 1). The mean age of the subjects in the
case group was almost the same (50.05 £+ 6.924 years),
compared to the control group (51.05 £ 7.032 years)
(p = 0.645), resulting no age difference was found to
cognitive function (Table 1).

The education level in the case group consisted of
11 people (52.4%) graduated from elementary school,
while 2 people (9.5%) in the control group. The level
of Senior High School, Vocational High School, and
College in the case group consisted of 10 people (47.6%),
while 19 (90.5%) people in the control group. There was
a significant correlation between educational level and
cognitive function (p = 0.003) (Table 1).

Clinical Data

Subjects characteristics based on hypertension in
the case group found that stage 1 hypertension were
10 people (47.6%), while in the control group were 3
(14.3). Then, Hypertension stage 2 in the case group
were 11 people (52,4%), while in control group were
18 (85,7%). There was a significant correlation between
hypertension and cognitive function (p = 0.019). Based
on the risk factor of dyslipidemia, in the case group
found that 11 people (52,4%) had dyslipidemia, while in
control group were 10 (47,6%). Normal lipids subjects
in the case group were 10 people (47.6%), while in the
control group were 11 (52.4%). There was no significant
association between dyslipidemia and cognitive function
(p =0.758) (Table 2). In the case group, 7 people (33%)
had hyperglycemia stress and in the control group
were 9 (42.9%), while in the case group unstressed
hyperglycemia were 14 (66,7%), and in the control
group were 12 (57.1%). Stress hyperglycemia have no
significant correlation to cognitive function (p = 0.525).
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(Table 2).

Correlation of Odds Ratio (OR) between stress hyperglycemia and cognitive function was 0.667 with Confidence
Interval (95% CI = 0.190-2.334), which means hyperglycemia stress to be 0.667 times more frequent for cognitive
function impairment (protective factor), where it was obtained number 1 among Confidence Interval indicating that
this relationship was not clinically significant (Table 3).

Table 1 Clinical Characteristics of Research Subjects

Group
. . Total

Subject Variable Case Control =42 P
n=21 n=21

Hypertension

Stage 1

Stage 2 10 (47.6%) 3 (14.3%) 13

Dyslipidemia 11 (52.4%) 18 (85.7%) 29 0.019

Yes 11 (52.4%) 10 (47.6%) 21

No 10 (47.6%) 11 (52.4%) 21 0.758

Stress

Hyperglycemia 7 (33.3%) 9 (42.9%) 16 0.525

Yes 14 (66.7%) 12 (57.1%) 26

No

Table 2 Correlation between Hyperglycemia Stress with Cognitive Function

Cognition Function

Case Control P RO (IK 95%)

N % N %
Hyperglycemia Stress
Yes ! 33.3 ? 42.9 0.525 0.667 (0.190 — 2.334)
No 14 66.7 12 57.1 ' ' ' '
Total 21100 21 100

Discussion with other studies suggest that education levels have an

The sex ratio was 24 men (57.1%) and 18 woman
(42.9%). This relevant to stroke epidemiologic data
that men have more strokes experience than women.
The mean age of the case group subjects was almost
the same (50.05 + 6.924 years) compared to the control
group (51.05 £ 7.032 years). The mean age of the
subjects was relatively young compared to the stated
that the mean age was 65 + 11.6 years. This study found
a significant relationship between the level of education
with cognitive function (p = 0.003). This was consistent

effect on memory.

A significant correlation was found between
hypertension with cognitive function (p = 0.019). This
is in accordance with research conducted by Tsao et,al
that hypertension plays a role to decrease the cognitive
functionincluding memory. The changes inregional brain
blood flow in hypertensive patients affect the cognitive
function '!. Hypertension causes a direct consequence of
demyelination due to hypoxia and ischemia and might
lead to subcortical-cortical disconnection. There was
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no significant correlation between dyslipidemia and
cognitive function. This was consistent with studies
suggest that there was no significant correlation between
changes in plasma cholesterol levels and cognitive
function .

Based on hyperglycemia risk factors, in the case
group, fewer patients had hyperglycemia stress than the
control group, but no significant relationship was found
between hyperglycemia stress and cognitive function
(p = 0.525). This not in accordance with the study
conducted by Pan, which states that hyperglycemia stress
was associated with impairment in all cognitive domains
including the memory in cortical infarction, but this not
found in subcortical infarction '3. This difference might
due to this study that infarct stroke was not grouped
based on its lesion location i.e., cortical and subcortical.
Another cause was the age of the study subjects, in this
study was <60 years whereas in other studies was <86
years old !4

A study conducted by atkinson et,al states that 61%
of patients that passed the acute period of stroke treatment
and have a 1 or 0 NIHSS score encounter functional
recovery well. But, the cognitive impairment was severe
enough and only about 41% could return to work within
6 months after the stroke 1°. However, it was found that
the location of lesions and lesion sides did not affect
the occurrence of cognitive function impairment, while
the size of the lesions had an effect on the occurrence
of cognitive dysfunction. Patients with high NIHSS
scores are more likely to experience psychomotor speed
disorders. In studies conducted Danovska M, the type
and severity of cognitive impairment depend on the
stroke picture. The location and size of the lesions also

affect the occurrence of cognitive impairment in stroke
16

Conclusion

There association between  stress
hyperglycemia with short-term memory function in
patients with thrombotic stroke. Education levels and
hypertension have a significant correlation with memory
function. Further research using an observational analytic
research method with a cohort design was needed, thus
the results could be used to a better assessment of causal
correlation.
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