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ABSTRACT

Stroke is the first rank in Asia and the third rank as a cause of death (mortality)
in the world after heart disease and cancer. Intracerebral bleeding stroke
occurs in almost 52% of deaths from all stroke incidents, resulting in a broader,
more fatal and disabling disorders. This study aimed to find out the correlation
of the body temperature and Glasgow Coma Scale (GCS) and the incidence of
mortality of the stroke patients with intracerebral hemorrhage. This research
was a correlational analytic study with a cross-sectional approach. The sample
size was 51 samples, selected by the simple random sampling method. Stroke
of intracerebral hemorrhage was determined based on clinical and CT scan
examination, and the mortality was measured based on the complete medical
record data. The data analysis used the Spearman Rank Correlation Test (Rho)
with a significance of a = 0.05. The results of the study showed that 44
respondents (86.3%) had body temperatures in the category of hyperthermia.
44 respondents (86.3%) experienced a poor Glasgow Coma Scale (GCS), and 45
respondents (88.2%) experienced mortality. Statistical test results obtained a
p value of 0,000 with a of 0.05. Thus, there is a correlation between the body
temperature and Glasgow Coma Scale (GCS) and the incidence of mortality of
the stroke patients with intracerebral hemorrhage. The coefficient correlation
of the body temperature and the mortality of stroke patients with intracerebral
hemorrhage was r =.739, and that of the Glasgow Coma Scale (GCS) and that of
the mortality was r = .911. The study showed a correlation between the body
temperature and Glasgow Coma Scale (GCS) and the incidence of mortality of
the stroke patients with intracerebral hemorrhage. This study recommended
that the respective health workers appropriately make intervention to the body
temperature and recognize the awareness status of the stroke patients to
reduce intracerebral hemorrhage so as to reduce the patient mortality.

INTRODUCTION

Stroke is a disease condition due to a sudden cessation of
blood flow to the brain. It occurs due to a blockage or
rupture of blood vessels, causing a damage to and even
death resulted from brain tissues having no exposure to
blood flow, lacking oxygen and nutrients!. According to
WHO 2010, every year 15 million people around the world
experience strokes. About 5 million suffer permanent
paralysis and another 5 million die. In Southeast Asia,
there are 4.4 million people sufferring from strokes. In
2020 it is estimated that 7.6 million people will die from
such strokes?. Stroke cases of intracerebral hemorrhage
occur in almost 52% of deaths from all stroke events,
resulting in broader, more fatal, and disabling disorders.
Mortality cases occuring within 30 days are 32% -50% of
patients3. Based on the previous studies, the number of the
stroke patients with intracerebral hemorrhage who died
while being hospitalized was 63.9%, that of those with
intracerebral hemorrhage who lived while being treated
and returned home on doctor's indication was 36.1%
according to the study conducted*.

According to Basic Health Research data (RISKESDAS,
2013) the incidence of stroke in Indonesia was 12.1 per
1000 population. This data shows an increase compared
to the previous year which was around 8.3. This was
supported by the statistics of the Republic of Indonesia
Health Research and Development Agency in 2014 stating
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that with a percentage of 21.1%, the main cause of death
in Indonesia was stroke>.

Based on the preliminary survey results in November
2018, the number of mortality of intracerebral
hemorrhage stroke (PIS) in 2015 at Mardi Waluyo Blitar
Regional Hospital was 49.1% and that in 2016 was 57.5%,
or there was an increase in the number of mortality due to
the intracerebral hemorrhage. This suggested that the
high mortality in intracerebral hemorrhage stroke get
more attention. An initial survey of 10 respondents taken
showed that the body temperature of intracerebral
hemorrhagic stroke patients ranged from 37.8° C to 38.9°
C. This showed that the body temperature of the stroke
patients with intracerebral hemorrhage increased or had
hyperthermia, and for GCS patients with intracerebral
hemorrhage stroke reached around <8.

The previous research® explained that an increase in the
body temperature of > 37.5 ° C affected a dangerous
outcome of 63.9%. So, the data showed a predictor of body
temperature and GCS affected the mortality incidence of
intracerebral hemorrhage stroke. Of the intracerebral
hemorrhage stroke population of 10-30%, all the strokes
treated in hospital ended in disability and death?.
According to the previous studies, it was stated that the
initial GCS entry of > 8 had a good outcome prediction,
whereas GCS of <8 was a predictive of a bad outcome ie
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mortality within 2 days of treatment8. Hemorrhagic stroke
patients on average experienced a high mortality, loss of
consciousness upon arrival at the hospital?. Another study
also stated that of 1175 patients, 87.6% of those with a GCS
score of <8 had a mortality while the percentage of the
mortality of those with a GCS score of 29 was 23.3% 9.
Based on the phenomenon above, a research was needed
to study the relationship between the body temperature,
the Glasgow Coma scale (GCS) and the incidence of
mortality in stroke patients with intracerebral
hemorrhage.

MATERIALS AND METHODS

The research design was correlational analytic with cross
sectional approach using secondary data sources. The
population of the study was all the patients at Mardi
Waluyo Blitar Hospital in 2018, diagnosed and turned out
to have suffered from a stroke of intracerebral
haemorrhage based on history taking, physical
examination, and CT Head Scan. The sample used in the
study was some of the intracerebral haemorrhagee stroke
patients at Mardi Waluyo Blitar Regional Hospital in 2018,
diagnosed to have experienced strokes based on
neurological examination and supported by brain CT-scan
aids and they were not those going home on their own
request. The sample size of the study was 51 patients.
The sampling technique used is probability sampling with
the Simple Random sampling method. The variables
observed or examined in the study were body
temperature, Glasgow Coma Scale (GCS) and mortality.
The parameters used for body temperature were
hypothermia if the body temperature reached <35.5° C,
normothermic if body temperature reached 36-37.50C,
and hypertension if body temperature reached > 37.5° C,
using thermometer and an ordinal scale. The Glasgow
Coma Scale (GCS) parameters used are eye opening
response (E), verbal response (V), motor response (M).
GCS is categorized as bad if the score is <8, moderate: 9-
12, good: 13-15 and uses an ordinal scale. For mortality,
the parameters used are the cessation of vital functions, by
measuring medical records and using nominal scales. The
data of the study were obtained from the hospital medic
records. The data obtained were then analyzed using the
Spearman Rank (Rho) Correlation Test.

According to table 1, almost half of the respondents aged >
75 years old or under the category of the elderly, totaling
23 respondents (45.1%), a small proportion of the
respondents had jobs as farmers and the private sector,
each with 16 respondents (31.4%). Nearly all the
respondents had a history of stroke, with a total of 44
respondents (86.3%) and most of the respondents had
basic education, with a total of 27 respondents (52.9%).
The blood pressure history possessed by most
respondents was accompanied with a history of
hypertension, and the number was 50 respondents (98%).
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RESULTS

Table 1. Characteristics of Respondent

Characteristics Freuency Percentage
Age
55 - 64 years 12 23.5%
65 - 74 years 23 45.1%
>75 years 16 31.4%
Job history
Farmer 16 31.4%
Private company 16 31.4%
PNS (Government 5 9.8%
employees) 14 27.5%
IRT
Stroke history
Never 7 13.7%
Ever 44 86.3%
Education
No formal education 9 17.6%
Elementary School 27 52.9%
High School 10 19.6%
College / University 5 9.8%
Blood tension
Normotensiveon 1 2%
Hypertensionon 50 98%

Table 2. The correlation of GCS and mortality incidents
to the stroke patient with intracerebral bleeding

Mortality Total
GCS
Alive Dead

% F % f %
Good 5 9.8 1 2 6 11.8
Average 1 2 0 0 1 2
Poor 0 0 44 86.3 44 86.3
Total 6 11.8 45 88.2 51 100
Correlation
coefficient =.911** | «=0,05
Sig. (2-tailed) =
.000

Sources : Secondary Data of Medical Records, 2018

Based on table 2 above, it is obtained that almost all the
respondents hyaving a poor GCS experienced a mortality,
and the number was 44 respondents (86.3%).
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Table 3. Correlation of body temperature and mortality
of stroke pation with intracerebral bleeding

Mortality Total
GCS Alive Dead

F % f % f %
Hypotermy 0 0 0 0 0 0
Normotermy 5 9.8 2 3.9 7 13.7
Hypertermy 1 2 43 | 843 44 86.3
Total 6 11.8 45 | 88.2 | 51 100
Correlation
coefficient =.739** a=0,05
Sig. (2-tailed) =.000

Sources : Secondary Data of Medical Records, 2018

Based on table 3 above, the obtained data indicated that
almost all the respondents having hyperthermic body
temperature experienced a mortality with a total of 43
respondents (84.3%)

DISCUSSION

Correlation of the Glasgow Coma Scale (GCS) and the
mortality of stroke patients with intracerebral
hemorrhage

The results of the data analysis using the Spearman rank
test showed that almost all the respondents of the stroke
patients with intracerebral hemorrhage had a poor
Glasgow Coma Scale (GCS) resulting in mortality of 44
(86.3%) of 51 respondents. The results showed that the
value of p = 0,000 <a = 0.05, with a coefficient value of
correlation between the Glasgow Coma Scale (GCS) and
the mortality of the stroke patients with intracerebral
hemorrhage was r = 0.911, the meaning of the correlation
direction was positive, and the value of the correlation
strength was very strong. Thus, the worse the Glasgow
Coma Scale (GCS) of the patient, the higher the mortality
of the stroke patients with intracerebral hemorrhage.

The most important estimates for assessing intracerebral
hemorrhage outcome (PIS) are intra-cerebral hemorrhage
volume, patient's level of consciousness (using the
Glasgow Coma Scale score, body temperature, presence of
intraventricular blood, age and infratentorial location)10.
The intracerebral hemorrhage volume and GCS score
could be effectively used to predict mortality rates within
30 days with a sensitivity of 96% and specificity of 98%,
intracerebral hemorrhage with a volume of > 60 ml, and
GCS score of < 8 having a mortality rate of 91% in 30 days,
intracerebral hemorrhage with a volume <30 ml and GCS
score 9- 12 with a mortality rate of 19% and stroke
patients with intracerebral hemorrhage with a GCS score
of 13-15 having a mortality rate of 1%11.

Correlation between body temperature and incidence
of mortality of stroke patients with intracerebral
haemorrhage

The results of the data analysis using the Spearman rank
test found that almost all the respondents of the stroke
patients with intracerebral hemorrhage experienced
hyperthermy resulting in mortality totaling 43
respondents (84.3%) of 51 respondents. The results
showed the value of p = 0,000 <a = 0.05, with the
coefficient of the correlation of the'body temperature and
the mortality of the stroke patients with intracerebral
hemorrhage reaching r = 0.739, the meaning of the
direction was the positive correlation, and the strength
value showed strong correlation. Thus, the higher the
body temperature of the patient, the higher the mortality
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of the stroke patients with intracerebral hemorrhage. The
high body temperature after intracerebral hemorrhage
was associated with hematoma expansion, cerebral
edema, increased intracranial pressure, and initial
neurological damage. The higher body temperature of the
patients with intracerebral hemorrhage stroke, the higher
moortality, and this was due to hematoma expansion,
cerebral edema, increased intracranial pressure, and
initial neurological damage, resulting in death!2-20. The
results of the study conformed to the above theory which
states that the higher the body temperature, the higher the
incidence of mortality in stroke patients with
intracerebral hemorrhage.

CONCLUSION

Some conclusion was drawn; (1) the body temperature of
the stroke patients with intracerebral hemorrhage was
almost entirely under category of hyperthermy. (2) Stroke
patients with intracerebral hemorrhage almost all had a
poor Glasgow Coma Scale (GCS). (3) Almost all the
respondents with intracerebral hemorrhage experienced
a mortality or death incidents. (4) There was a correlation
between the body temperature and the mortality of the
stroke patients with intracerebral hemorrhage, with
strong and positive correlation. (5) There was a
correlation between the Glasgow Coma Scale (GCS) and
the incidence of mortality of the stroke patients with
intracerebral hemorrhage, with a very strong and positive
correlation.

ACKNOWLEDMENT

This research was funding support the publication by the
LPPM University of Nahdlatul Ulama Surabaya (UNUSA)
Indonesia and LPPM University of Kadiri, (UNIK) Kediri,
Indonesia in the year of 2019/2020. And thank very much
to Patients intracerebral haemorrhagee stroke at Mardi
Waluyo Blitar Regional Hospital.

REFERENCES

1. Muhith, A dkk (2019). Spatial Pattern and Social
Evironmental Risk Factors of Leprosy Occurrence in
Barru, Indonesia. Publiser Journal The Lancet, 10
Pages Posted:10 April 2019. THELANCETID-D-19-
00461. url:
https://papers.ssrn.com/sol3/papers.cfm?abstract_i
d=3367052

2. Wittenauer BR, Smith L. (2012). Priority Medicines
for Europe and the World " A Public Health Approach
to Innovation : Ischaemic and Haemorrhagic Stroke.
WHO. (December).

3. Parry-Jones, A. R, Abid, K. A,, Di Napoli, M., Smith, C.].,
Vail, A, Patel, H. C,, ... & Tyrrell, P. ]. (2013). Accuracy
and clinical usefulness of intracerebral hemorrhage
grading scores: a direct comparison in a UK
population. Stroke, 44(7), 1840-1845.
https://doi.org/10.1161/STROKEAHA.113.001009

4. Muhith, A, (2017) Factors Affecting Self-Efficacy on
Tuberculosis Patients, Series:Advances in Health
Sciences Research, Proceedings of the Health Science

International Conference (HSIC 2017), Doi=
https://doi.org/10.2991 /hsic-17.2017.53, url:
https://www.atlantis-press.com/proceedings/hsic-
17/25885869.

5. Mubhith, A dkk (2019). Structural Equation Modeling:
Community Empowerment on Health Status and
Pregnant Women Nutritional. Journal of Engineering
and Applied Sciences Volume 14 Issue: (7): Page

Vol 11, Issue 7, July-Aug 2020



Mubhith et al. / Body Temperature, Glasgow Coma Scale (GCS) and Mortality of Patients with Intracerebral Hemorrhage Stroke

10.

11.

12.

No0.2385-2392, (2019). ISSN: 1816-949X. DOLI:
10.3923/jeasci.2019.2385.2392 url:
http://medwelljournals.com/abstract/?doi=jeasci.2
019.2385.2392

Al Mousawi, Z. N., Al Tameemi, K. M., & Haji, G. F.
(2012). Predictors of Outcome for Spontaneous
Intracerebral Hemorrhage in Iraqi Stroke Patients.
Iraqi Academic Scientific Journal, 11(4), 503-509.
Qureshi, A. I, Mendelow, A. D., & Hanley, D. F. (2009).
Intracerebral haemorrhage. The Lancet, 373(9675),
1632-1644. http://dx.doi.org/10.1016/S0140-
6736(09)60371-8

Go, G. 0., Park, H,, Lee, C. H, Hwang, S. H,, Han, ]. W, &
Park, I. S. (2013). The outcomes of spontaneous
intracerebral hemorrhage in young adults-a clinical
study. Journal of cerebrovascular and endovascular
neurosurgery, 15(3), 214-220.

Mittal, M. K., & LacKamp, A. (2016). Intracerebral
hemorrhage: perihemorrhagic edema and secondary
hematoma expansion: from bench work to ongoing
controversies. Frontiers in neurology, 7, 210.
https://doi.org/10.1016/S0140-6736(09)60371-8
Senapathi, T. G. A,, Wiryana, M., Aribawa, . G. N. M., &
Ryalino, C. (2017). Bispectral index value correlates
with Glasgow Coma Scale in traumatic brain injury
patients. Open access emergency medicine: OAEM, 9,
43. https://dx.doi.org/10.2147%2FOAEM.S130643
Fallenius, M., Skrifvars, M. B., Reinikainen, M., Bendel,
S., & Raj, R. (2017). Common intensive care scoring
systems do not outperform age and glasgow coma
scale score in predicting mid-term mortality in
patients with spontaneous intracerebral hemorrhage
treated in the intensive care unit. Scandinavian
journal of trauma, resuscitation and emergency
medicine, 25(1), 102.
https://doi.org/10.1186/s13049-017-0448-z

Kim, J. Y, & Bae, H. ]. (2017). Spontaneous
intracerebral hemorrhage: management. Journal of
stroke, 19(1), 28.
https://dx.doi.org/10.5853%2Fjos.2016.01935

13. The spatial patten and risk factors of leprosy occurence

in barru indonesia. Medicine: Public health,
Evironmental and Occupational Health. Indian
Journal of Public health Research & Development.
https://dx.doi.org/10.5958/09765506.2018,009439

14. Muhith, A dkk (2018). Analysis of Educational Factors,

Interest and Motivation Towards the Behavior of
Early Detection of Cancer Cerviks in Women of Fertile
Age in the Upt Health Center Kembangbahu Indian
Journal of Public Health Research & Development
Volume. 9 Number 12. First page 1371-1375.
Published: Dec 2018 Print ISSN: 0976-0245 Online
ISSN: 0976-5506
https://dx.doi.org/10.5958/09765506.2018.02044.
2

15. Muhith, A, dkk (2018). The Effectiveness of Health

Education on Improving Santris’ Knowledge about
the Dangers of Scabies at Al Mubtadi'ien Bahrul Ulum
Tambak Beras Jombang. Source: INDIAN JOURNAL
OF PUBLIC HEALTH RESEARCH & DEVELOPMENT
Volume: 9 Issue: 12 Pages: 1421-1425, Published:
Dec 2018 Print ISSN: 0976-0245 Online ISSN: 0976-
5506 https://dx.doi.org/10.5958/0976-
5506.2018.02053.3

16. Muhith, A, fardiansyah A., Saputra, M.H., Nurmiyati

227

(2018). Analisis of causes Impacts of Early Marriage
on Madurese Sumenep East Java Indonesia. Medicine:
Public health, Evironmental and Occupational Health.

Systematic Reviews in Pharmacy

17.

18.

Indian Journal of Public health Research &
Development. Volume. 9 Number 8. First page 412-
416. (08 Agustus 2018), ISSN 0978-0245 (print), ISSN
0976-5506.
https://dx.doi.org/10.5958/09765506.2018,00944.
0.

Ashari, A. E., Muslimin, 1., & Mallongi, A. (2020). The
Strategy of Directly Observed Treatment Shortcourse
(DOTS) Towards Compliance with Treatment of Tb
Lung Patients in Tb Lung Mamuju District Hospital,
Indonesia. Systematic Reviews in Pharmacy, 11(6),
1185-1187.
http://dx.doi.org/10.31838/srp.2020.6.172
Handayanya, G. N., Mulatb, T. C., & Ekac, A. M. (2020).
Resistance Test of Some Bacterial Synthetic Calcular
Cycinaris Invitro Amoxicillin and Ciprofloxacin
Antibiotics in TK II Pelamonia Hospital Makassar,
Indonesia. Systematic Reviews in Pharmacy, 11(6),
1181-1184.

19. Muhith, A., Saputra, M.H., fardiansyah A., (2018). Risk

20.

factor of rheumatoid arthritis among Eldely in UPT
Panti Werdha Mojopahit Mojokerto distric Indonesia.
Medicine:  Public  health, Evironmental and
Occupational Health. Indian Journal of Public health
Research & Development.Indian Journal of Public
health Research & Development, Volume. 9 Number,
6 June 2018, ISSN 0978-0245 (print), ISSN 0976-
5506.
http://dx.doi.org/10.5958/09765506.2018.00589.2.
Mallongi, A., Natsir, M. F.,, Astuti, R. D. P,, Rauf, A. U,,
Rachmat, M., & Muhith, A. (2020). Potential ecological
risks of mercury contamination along community’s
area in tonasa cement industry Pangkep, Indonesia.
Enfermeria Clinica, 30, 119-122.
https://doi.org/10.1016/j.enfcli.2019.10.054

Vol 11, Issue 7, July-Aug 2020



