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Abstract. The increase in physiological response may lengthen ischemic duration, cause recurrent
stroke risk and worsen the complication of AIS (Acute Ischemic Stroke) attack which results in
impairment and death. The identification of AIS patients with the risk of increasing physiological
response is essential during treatments in hospitals. Some of the factors related to the increase of
physiological response had been identified, yet the factors that include the intervention remain
unknown. The factors are leukocyte, blood glucose, total cholesterol, triglyceride, temperature, onset,
coexisting disease, gender, and Benson’s relaxation response. This observational analysis research
uses cross-sectional design. The total number of subjects are 42 AIS patients that include 21
respondents in control group and 21 respondents in intervention group. The results of the study show
that the level of Leukocyte p= 0.790; Blood Glucose p=0.565, Total Cholesterol p= 0.982; Triglyceride
p= 0.782; Temperature p= 0.50; Onset p= 0.028; Coexisting Disease p= 0.345; Sex p= 0.707;
Benson’s Relaxation Response p= 0.019. Based on the results of the study, it is concluded that Onset
and Benson’s Relaxation Response are significant factors in physiological response of AIS patients.

INTRODUCTION

The increase of physiological response in AIS
patients may cause various types of
complication  such as  musculoskeletal
problems, dysphagia, bladder and bowel
dysfunction, inability to perform self-care,
damaged skin integrity, and disorder of aspects
related to depression and social features.!? The
effects of complication in AIS patients include
lengthened ischemic duration, recurrent stroke
risk, and worsened post-AIS attack
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complication which may lead to impairment
and death. Initial identification of factors
related to the increase of physiological response
in AIS patients is highly essential during
treatments in hospitals in order to prevent
complication that may worsen the outcome of
stroke. There are many factors related to the
physiological response of AIS patients, such as
premature neurological deficit, patients’ age’,
high blood glucose level, high body
temperature, recurrent  stroke*, medical
complications®, leukocyte, lipid profile®, onset’,
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coexisting diseases such as Chronic Heart
Disease (CHD) and Diabetes Mellitus (DM)
which relate to outcome function in females.®

Some of the contributing factors in the
increase of physiological response had been
identified, yet the factors that include the
intervention remain unknown. Therefore,
further research in the factors related to
physiological responses of AIS patients which
include intervention as one of the variables is
needed. Based on this matter, this research is
aimed at analysing the factors related to
physiological responses of AIS patients in
several hospitals in Semarang area. This
research  hypothesizes that there are
connections between those factors and
physiological response of AIS patients.

In the United States, stroke is the fourth
leading cause of death among all diseases, with
an annual incidence of 795.000, resulting in
nearly 130.000 deaths a year.’ Stroke is the
main cause of death in Indonesia, with the
percentage of 15.4%. The prevalence of stroke
increases to 12,1 per 1000 residents in the year
0f 2013.1 It is estimated that 500.000 residents
have stroke attack per year, around 2,5% or
125.000 people die and the rest have moderate
impairment. That statement supports an
argument that averagely once every 3 days
there is 1 Indonesian resident, old or young,
dies due to stroke.!! The number of ischemic
stroke patients in K.RM.T Wonsonegoro
Regional Public Hospital Semarang 156 cases,
while in Tugurejo Regional Public Hospital
Semarang there were 284 cases found.'>!3

The factors related to physiological
responses of AIS patients in this study are
leukocyte, blood glucose, total cholesterol,
triglyceride, temperature, onset, coexisting
diseases, gender, and Benson’s relaxation
response. High level of leukocyte in acute
cerebral ischemic phase is a significant
independent predictor in initial severity level of
severe stroke attack after 72 hours and change
in disability."* Random level of blood glucose
with NIHSS input and improvement show a
significant connection (p=0.024 and p=0.047).>
The nature of total cholesterol as a risk factor in
ischemic stroke somehow is paradoxical but
this correlation justifies that cholesterol can act
as a supportive agent and neutralize free
radicals as well as oxidative stress.!> Although
it is not significant, the result of triglyceride
serum increase correlated with the decrease of
NIHSS score.!® The increase of body

KLASICS | VOLUME 01 | NOMOR 02 [JULY |2021

temperature beyond normal is an independent
risk factor that results in bad outcome, and it is
connected to higher morbidity and mortality as
well as expanded infarction.!” Patients who
show partially decreasing symptoms have more
possibility to postpone the pre-hospital phase
faster than those who show no sign of
improvements.'® The first ischemic stroke case
with coexisting disease, aged older than 60
years, showed a significant connection with bad
outcome and mortality.'

METHOD

The method used in this study is
observational analysis with cross-sectional
design, using the patients’ medical record as
data source. The subjects are chosen using
consecutive sampling method. The subjects
are AIS patients and the total number of the
subjects is 42.

The research instrument used in this
study is assessment format, National Institute
of Health Stroke Scale (NIHSS), and Mini
Mental State Examination (MMSE). The
assessment format includes data on age,
gender, leukocyte, blood glucose, lipid
profile, temperature, onset, and coexisting
disease. NIHSS is used to measure the
physiological response AIS patients in the
domain of motoric, sensorial, visual, and
awareness level. The other instrument,
MMSE, is used to measure mental functions
of the patients during sampling. The inclusive
criteria of the patients chosen as subjects in
this study are: 1) Patients who are diagnosed
with AIS and hospitalized at Alamanda,
Dahlia 2,3 and 4 rooms in Tugurejo Regional
Public Hospital Semarang and Yudistira,
Nakula 2 and 3 rooms in K.RM.T
Wongsonegoro Regional Public Hospital
Semarang; 2) Patients are completely compos
mentis; 3) Patients are able to communicate
well; 4) Patients are in healthy mental state
measured with MMSE 27-30; 5) Patients are
able to commit to the research processes. The
exclusive criteria are: 1) Patients receive
thrombolytic therapy; 2) Patients receive
psychotropic therapy; 3) Patients have
comorbid malignancy; 4) Patients with severe
stroke according to NIHSS criteria > 25; 5)
Patients have amputation extremity that
hinder the motoric examination of arms and
legs using NIHSS scores; 6) Patients with
intubation or other physical barriers.

The location of the research is in

10



Alamanda, Dahlia 2,3, and 4 rooms in
Tugurejo Regional Hospital Semarang and
Yudistira, Nakula 2 and 3 rooms in K.R.M.T
Wongsonegoro Regional Public Hospital
Semarang.

The independent variables analysed in
this study are factors related to physiological
response such as leukocyte, blood glucose
level, total cholesterol, triglyceride,
temperature, onset, coexisting disease,
gender, and Benson’s relaxation response.
The dependent variable is physiological
response change. The statistical test carried
out in this study is quantitative with bivariate
test using correlation and multivariate test
using linear regression.

Research ethics for this study was issued
from Ethics Commission of Diponegoro
University Medical Faculty or Dr. Kariadi
Regional Public Hospital with the issue
number 468/EC/ FK-RSDK/ VII/ 2017. This
study was carried out using 4 basic ethics
principals: respecting human dignity of the
subjects, respecting the subjects’ privacy and
confidentiality, respecting inclusivity justice,
and considering the advantages as well as
disadvantages of the study.

RESULTS AND DISCUSSION

The characteristics result from 42
respondents in the respondents’ age shows a
statistically insignificant difference (p= 0.999).
The characteristics result in the respondents’
gender shows a statistically insignificant
difference as well (p= 0.355) (Table 1).
Table 1. Demographic Characteristics (Age

coexisting diseases are larger in number, 21
respondents or 50%. The result of coexisting
disease statistical test is insignificant (p=
0.13) (Table 2).

Table 2. Coexisting Disease Factor
Category

Total (%) .
Category (n=42) P
Non-coexisting disease 2 (4.8) 0.13
One coexisting disease 21 (50.0)
More than one coexisting 19 (45.2)
diseases
Total 42 (100)

Note: *= Chi-Square Test (CI= 95%)

Factors related to physiological response
are leukocyte, blood glucose, total cholesterol,
triglyceride, temperature, onset, as well as
physiological response 1,2, and 3 interpreted in
Mean value and Standard Deviation.
Mean+SD leukocyte factor 10.021+3.4470
mg/dL; blood glucose 148.98+96.500 mg/dL;
total cholesterol 212.45+42.279 mg/dL;
triglyceride 164.79+91.897 mg/dL;
temperature  36.781+£0.5782°C; and onset
2.21+.2.007 days (Table 3).

Physiological response in 42 respondents
from both control and intervention groups
showed as Physiological Response 1 is the
baseline, Physiological Response 2 is pre-test
and Physiological Response 3 is post-test.
Mean+£SD of Physiological Response 1 and 2 is
between 6-8  with  moderate  stroke
interpretation, while Physiological Response 3
is 4.98 with mild stroke interpretation. This
result data show that there were differences
between Physiological Response 1 (baseline),
Physiological Response 2 (pre-test), and
Physiological Response 3 (post-test) (Table 3).

Table 3. Factors Related to Physiological
Response (N=42)

and Gender)
Total
0, %
Variable Frﬂ(]::e:z)( 7o) P

Age
30-44 3(7.1) 0.999
45-59 17 (40.5)
60-74 21 (50)
75-90 1(24)
Gender
Male 18 (42.9) 0.355
Female 24 (57.1)

Total 42 (100)

Note: *= Chi-Square Test

There were various coexisting diseases
found in the respondents of this study. They
are hypertension, Diabetes Mellitus (DM),
heart disease, vertigo, kidney disease, and
lungs disease. Based on the calculation, there
were 2 respondents who had no coexisting
disease (4.8%), while the respondents with
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Variable Mean =+ SD p*
Leukocyte 10.021 £ 3.4470 1.000
Blood Glucose 14898 + 96.500 1.000
Total Cholesterol 21245 £ 42279 1.000
Triglyceride 16479 + 91.897 1.000
Temperature 36.781 + 0.5782 0.103
Onset 221 £ 2.007 0.000
Physiological 740 + 4254 0.176
Response 1

Physiological 738 + 4299 0.126
Response 2

Physiological 498 + 4331 0.249
Response 3

11



Note: *= Chi-Square Test (CI= 95 %)

Bivariate test of the factors related to
physiological response can be seen in Table 4.
Study on 42 respondents shows that
physiological response is not correlated to p
value in the following factors: leukocyte 0.939,
blood glucose 0.913, total cholesterol 0.482,
triglyceride  0.114, temperature  0.704,
coexisting disease 0.263, and gender 0.746.
This study found that there is a correlation
among physiological response, onset, and
Benson’s relaxation response (p= 0.007 and p=
0.0005) (Table 4).

Table 5 show, it can be seen that
multiple regression linear test on leukocytes,
blood glucose, total cholesterol, triglyceride,
temperature, gender, and coexisting disease
shows p > 0.05 which means that
statistically, those factors have no significant
correlation to physiological responses of AIS
patients. Onset and Benson’s relaxation
response factors show p < 0.05 which means
that those factors have significant correlation
to AIS patients’ physiological responses.

In other words, the patients’
physiological response can be predicted
using Benson’s relaxation response and
onset variables. Coefficient B from every
decline in AIS patients’ onset by 1 day means
that the physiological response will decrease
by 0.281 after being controlled using
Benson’s relaxation response. Coefficient B
from Benson’s relaxation response done with
AIS patients shows that the physiological
response of the patients will decrease by
1.195 after being controlled by onset (Table
5).

Table 4. Factors Related to Physiological
Response Delta (N=42)

Table 5. Factors Related to Physiological
Response (N=42)

Unstandardized

Standardized

Model Coefficients Coefficients P*

B SE Beta

(Constant) 4963 0.752 6.601  0.000

Leukocyte -0.021  0.079 -0.042 -0.269  0.790

Blood 0.002  0.003 0087 o581 0565

Glucose

Total -0.004

Cholesterol 0.000 0.007 -0.022 0982

Triglyceride -0.001  0.004 -0.058 -0.279  0.782

Temperature 0.306 0.450 0.099 0.679 0.501

Onset -0.281 0.123 -0.321 -2.283  0.028

Coexisting -0.456 0477 0.131 0956 0345

Disease

Benson’s

Relaxation -1.195  0.488 -0.344 -2.449  0.019

Response

Variable P
Leukocyte 0.939*
Blood Glucose 0.913*
Total Cholesterol 0.482*
Triglyceride 0.114%*
Temperature 0.704*
Onset 0.007*
Coexisting Disease 0.263**
Benson’s Relaxation 0.005%*

Response

Note: * Pearson Correlation Test and ** t-test
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Note: *ANOVA (Analysis of Variance)
Stroke might happen to every individual
in every age range; however, the occurrence
and prevalence of stroke tend to increase
significantly in older people. In the whole
world, stroke occurrence exponentially
increases after 30 years of age with around
95% of stroke happen to people aged 45 years
or older, and more than 65% of them are older
than 65 years.”® The majority of respondents’
age in intervention group ranges from 45-59
years vold (10 respondents or 47,6%). The
majority of respondents’ age in control group
ranges from 60-74 years (12 respondents or
57,1%). The result of this study is similar to
that of the previous one, which shows that the
respondents aged 45-54 years old (50%) and
51-65 years old (41,6%).”?! According to the
theory, cholesterol deposit in atherosclerosis
needs to be watched as someone ages, with the
most serious consequence on coronary artery.
The level of certain arteriosclerosis needs to be
considered and the resting blood pressure
might increase which can damage arterial wall.
The consequences of the damage include
stroke and heart failure. Vena might as well
worsen by age. The thinning wall might get
weaker and stretchy which makes the valve
less competent.’? The majority of AIS
respondents’ gender in this study is female,
with a total number of 24 respondents (57,1%).
The previous study showed a similar result, the
majority of the respondents’ gender was also
female. This was proven by data analysis test
which showed the percentage of female AIS
patient was 57,9% while male AIS patient took
42,1% out of all respondents.” The occurrence
of stroke in female tends to increase during
post-menopause  period because before
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menopause period, a woman is protected by
estrogen hormone. Estrogen helps prevent
atherosclerosis process. However, estrogen
level decreases after menopause period.
Estrogen also helps in increasing HDL. HDL is
essential in  preventing atherosclerosis
process.?

Leukocyte factor in this research shows
insignificant correlation to physiological
response of AIS patients (p=0.790). It is not in
accordance with previous researches which
stated that high leukocyte level in acute
ischemic cerebral phase was a significant
independent predictor in initial severity level
of severe stroke attack after 72 hours and
change in disability. The occurrence of
leukocytosis is associated with thrombolysis
resistance, increase in thrombus burden, and
microvascular  perfusion disorder.!* The
difference of the results in this study occurs
because the increase of leukocyte level in AIS
patients is still considered as normal (about
3,8-10.6/uL).

Blood glucose level factor in this study
shows insignificant correlation to AIS patients’
physiological response (p= 0.565). This
number corresponds to the result of the
previous study which also  showed
insignificant correlation between random
blood glucose level and NIHSS outcome (p=
0.548); however, the correlation between
random blood glucose level and NIHSS input
was significant (p= 0.011). The result of Chi-
Square test between random blood glucose
level and NIHSS outcome shows insignificant
correlation (p= 1). On the contrary, the
correlation between random blood glucose
level and NIHSS input and improvement is
significant (p = 0.024 and p= 0.047). There is
no significant correlation between random
blood glucose upon admission to Emergency
Room and clinical outcome of AIS patients.
However, normal random blood glucose level
shows improvements and tends to have a better
outcome.?

Total cholesterol factor in this study
shows insignificant correlation to AIS patients’
physiological response (p= 0.982). This
number corresponds to the results of the
previous study which showed that the level of
total cholesterol was 204,29 + 49,55 mg/ dL.
The Spearman correlation shows insignificant
correlation between total cholesterol serum
level and score function (r = 0,16, P = 0,057).
High level of total cholesterol in AIS patients
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is linked to a better prognosis and higher status
of general functional level according to Barthel
index. Although the reversal correlation
between post-AIS prognosis and total
cholesterol level is comparable with the nature
of total cholesterol as a risk factor in AIS,
somehow this correlation is paradoxical but
justifies that cholesterol can act as a supportive
agent and neutralize free radicals as well as
oxidative stress.'?

Triglyceride factor in this study shows
insignificant correlation to AIS patients’
physiological response (p= 0.782). This
number corresponds to the results of the
previous study that stated the increase of
triglyceride serum level correlated to the
decrease of NIHSS score, although in an
insignificant way. The statistical analysis using
Spearman correlation shows that there is no
significant correlation between triglyceride
level and NIHSS score (p>0.05).'¢

Temperature factor in this study shows
insignificant correlation to AIS patients’
physiological response (p= 0.501). This result
corresponds to the previous study’s result that
showed the body temperature of patients upon
admission was not correlated to infarct
measurement or bad results of the analysis. The
peak body temperature which are higher during
the first days of post-AlS, not during initial
admission, is correlated to the bigger size of
infarct and bad functional measure.”> Other
studies stated that the correlation between
hyperthermia and bad prognosis in AIS
patients could be explained because the
occurrence of infarct influenced hypothalamus
anterior, so the hyperthermia transformed the
ischemic penumbra area to bigger infarct and
accelerated the occurrence of cerebral necrosis.
Ischemic that occurs in acute stroke shows that
hyperthermia is one of the independent risk
factors that contributes badly to higher rate of
morbidity and mortality as well as bigger
volume of infarct.?

Coexisting disease factor in this study
shows insignificant correlation to AIS patients’
physiological response (p= 0.345). It
corresponds to the results of the previous study
that showed coexisting disease had negative
correlation to functional result.?’ It is different
with the other previous study that showed the
first ischemic stroke in a patient aged 60 years
old with coexisting disease was significantly
correlated to bad outcome and mortality."”

Onset factor in this study shows a
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significant correlation to AIS patients (p=
0.028). This statement corresponds to the
previous study’s result which stated that only
patients who showed partially decreasing
symptoms have more possibility to postpone
the pre-hospital phase faster compared to those
who showed no sign of improvements. Patients
who experience the onset during the night tend
to have a better possibility in pre-hospital
postponement than those who experience the
onset during the day.!® The average of onset in
this study was a few days because of some
factors, like most of the respondents had to
wait for other family members to make
decisions because they were the ones
responsible for their treatment fee, knowledge,
perception, economy, and transportation, '35
Onset of AIS that exceeds golden period
results in the increase of physiological
response value which is shown by the increase
of NIHSS values, therefore outcome of stroke
patients becomes less promising. The further
impact of the lengthened of onset in AIS
patients is the widening of ischemic in cerebral
tissues which leads to the inevitable worsened
complication.

Gender factor in this research shows
insignificant correlation to physiological
response of AIS patients (p= 0.707). In the
previous study, the highest average number of
NIHSS was 6,2 (5.5) for male respondents and
5 (3.7) for female respondents. The highest
frequency of NIHSS average number in the
previous study was moderate with a total
number of 58 respondents (48,3%). This
explained that the values in NIHSS of females
are better than that of males and almost half of
the subjects’ population had moderate NIHSS
value. ° A different result was shown in
another study which stated that the clinical
outcome of male ischemic stroke patients is
better with the value of p < 0.005.3!

Benson’s relaxation response factor in
this study shows a significant correlation to
AIS patients’ physiological response (p=
0.019). This result corresponds to the previous
study which stated that the physiological
response of AIS patients in intervention group
after Benson’s relaxation response treatment
had improved compared to the physiological
response of AIS patients in control group with
the value of p= 0.0001.° The changes of
physiological response occur due to Benson’s
relaxation response that alters the activity
pathway of Hypothalamus Hypophysis
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Adrenal (HPA) and Sympatho Adreno
Medullary (SAM). Both of the main pathways
are activated by hypothalamus which secrete
Corticotrophin Releasing Hormone (CRH) and
causes the pituitary to release Adreno
Corticotropic Hormone (ACTH). The quick
reaction of SAM pathway causes ACTH to
drop and lead to the decrease of the
sympathetic nerve’s activities. This causes the
adrenal medullary to decrease catecholamines
epinephrine and norepinephrine which results
on the decrease of blood pressure, heart
rhythm, breathing, and oxygen consumption.
The rather slow HPA pathway’s reaction
causes ACTH to stimulate adrenal cortex to
drop cortisol. The level of cortisol serum is
significantly lower following the meditation
period.?

Nitric Oxide pathway (NO) is also useful
in controlling the process of norepinephrine in
many different levels including synthetic,
secretion, and activity. NO pathway is essential
because constitutive NO has lots of
amelioration and/or protection capacity, so that
it is possible to start a beneficial function to
fight the diseases related to stress and re-
balance the autoregulatory  signalling
process.>

The limitation of this study lies on the
nursing intervention to AIS patients’
physiological response that has not been
studied further. The limitation of other
previous studies lie on the limited number of
subjects which affects the result of the
multivariate analysis.

CONCLUSION

This study concludes that Onset and Benson’s
relaxation response factors are significantly
correlated to the physiological response of AIS
patients. Based on the results of the study, it is
advised that nursing interventions need to be
done to control the factors related to the
physiological response of AIS patients as a
preventive act against complication. The
upcoming study will identify the factors of AIS
patients’ physiological response that involve
more nursing intervention with a larger number
of subjects.
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