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Changes in Stroke Ratio in a Secondary Referral Center of
Lahore District — Variations in Different Seasons
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Abstract

Background and Purpose: Multiple studies suggest
that there is a relationship between occurrence of stro-
ke and the climate (ambient temperature and humi-
dity). Exposure to a decrease in temperature has been
correlated to the increase in stroke risk especially
hemorrhagic stroke. The aim of this study was to find
an association between weather and stroke occurrence.
Method: It was retrospective cross sectional study in
which data of patients admitted in Medical unit Il, Jin-
nah Hospital Lahore, Pakistan in the year 2009 was
reviewed retrospectively. Total data of patients with
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stroke was separated and analyzed. Climate record for
the year 2009 was used to find a correlation between
the changes in weather and the types of stroke present-
ing thereafter. An increase in Stroke ratio has been
used a surrogate indicator of change in the proportion
of patients presenting hemorrhagic strokes in various
parts of the year.

Results: Stroke presentation is commoner in cooler
days. From the analysis of past records of 403 cases in
the year 2009 it was found that hemorrhagic stroke
was more frequent (38%) in cool and dry climate as
compared to other days i.e 13% — 18%. Occurrence of
ischemic stroke was almost uniform in all kind of wea-
ther.

Conclusion: Hemorrhagic stroke is more common in
cooler days but the ischemic stroke occurs almost uni-
formly in all kind of temperature. Many of our patients
presenting with stroke have more than one risk factors
for a cerebro vascular accident.

Key word: Cerebral Hemorrhage, Temperature, wea-
ther.

Introduction

Usually treating physicians dealing with cases of cere-
bral concentrate more on the risk factors rather than
seasonal variations in presentations. The two major
mechanisms causing non traumatic brain damage in
stroke are ischemia and hemorrhage. In ischemic stro-
ke, which represents about 80% of all strokes, decre-
ased or absent circulating blood deprives neurons of
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necessary substrates. The effects of ischemia are fairly
rapid because the brain does not store glucose; the
chief energy substrate and is incapable of anaerobic
metabolism.>* Non-traumatic intra-cerebral hemorr-
hage represents approximately 10% to 15% of all stro-
kes. The number of patients presenting with ischemic
or hemorrhagic stroke comes in variable frequency in
different weather conditions.”%-11.13-7

Researchers analyzing hospital admission patterns
among women aged below 50 years in 17 countries
found links between lower environmental temperatures
and a higher risk of hospitalization.?**® Recently vari-
ous other workers have pointed out similar relation-
ships.2®7 Studies suggest that there is an association
between weather patterns and ischemic stroke risk
which perhaps should not be taken to be of prognostic
significance. Many of these studies, conducted in dif-
ferent countries throughout the world, including those
in Europe, Asia, Australia, and North America, report
an association of stroke with the climate.”® These stu-
dies also show the peak of occurrence of stroke varies
in different seasons of the year. A decrease in environ-
mental temperature may increase stroke risk through
altering blood viscosity and / or by triggering infe-
ctions.* There has not been a study in Pakistan on this
aspect of the problem. A retrospective analysis was
done through analysis of the past year’s records assu-
ming it convenient and cost effective to make such
initial observations.

Materials and Methods

It was a retrospective, observational study of clinical
cases. The admission and inpatient record of patients
admitted in medical unit I, Jinnah Hospital Lahore in
2009 (Jan-Dec both inclusive) was reviewed to pick
out cases admitted for the investigation/treatment of
cerebral stroke. A note was made of the demographic
particulars like age/sex etc. The duration of admission,
results of investigations especially CT scan were noted
to see the cause of stroke (infarct/hemorrhage). Data
compilation was done in Word Excel® Windows Offi-
ce Software and analyzed. Results were tabulated in
discriptive statistics and no test of significance was
used to study the results. Lahore lies at elevation of
705 feet at a latitude 31 33N and a longitude 074 20E.
The temperatures tend to remain higher during the
summers i.e. between April and September (both in-
clusive) with peak in June every year.! The average
number of days above 90°F soar highest in the same

months. Average precipitation and the accompanying
humidity is usually highest in Jun — Aug peaking in
July.! Winters and summers are interspersed by spring-
February and March (average temp range 52 — 72°F)
and autumn — September and October(average temp
range 79 — 88°F).

Climate record for the city of Lahore for the year
2009 was taken from website weatherbase.com. Stroke
ratio was calculated by finding the number of hemor-
rhagic events per ischemic stroke.

Results

A total of 403 patients of stroke were hospitalized
in Medical Unit Il Jinnah in year 2009. These included
131 (33%) patients with hemorrhagic and 272 (67%)
patients with ischemic stroke. Most of the patients
presented with ischemic stroke. The mean age of pati-
ents with hemorrhagic stroke was 57.39years (SD14.
36, range 25 — 100) and the mean age of patients with
ischemic stroke was 60.93 (SD 13.17, range 41 — 120).
Ischemic stroke was a more common reason for stroke
in older age group. Most of the patients were from
rural areas adjoining Lahore city which is also the pro-
vincial headquarter. Female population was more affe-
cted as compared to male population. From among
those who died in the hospital 39% patients had pre-
sented with hemorrhagic and 28% patients had an is-
chemic stroke.

Risk factors for stroke were also observed in this
study. Most common risk factor for stroke was hyper-
tension followed by, diabetes mellitus, smoking, hy-
perlipidemia and ischemic heart disease. Seventy eight
percent of the cases presenting with stroke had a posi-
tive history of hypertension in the past during the cool
and dry days of the year (Average BP = 195/115) with
a concomitant rise in the number of patients presenting
with hemorrhagic stroke Table 2.

On the basis of change in weather (temperature
and humidity) study period (12 months) was divided
into five categories. These were Hot and Dry (Mar —
Apr), Very Hot and Dry (May — Jun), Hot and Wet
(Jul — Sep).Warm and Dry (Oct — Nov), Cool and Dry
(Dec — Feb). When occurrence of stroke with different
Temperature and Humidity was calculated maximum
cases of stroke 120 (30%) were admitted in cool and
dry weather (December to February) Figure 1. During
these days minimum temperature was 6°C i.e. lowest
temperature of the year. It was also found that 46
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Table 1: Stroke statistics from

S HTN DM Mean Age | Ischemic | Bleed SAH
the Pakistani literature.’ Study % % Years % % %
Basharat et al 57 - 25 21 -
Usman et al 63.3 - 88.8 21 -
Basharat et al 61 33 - 79 21 -
Fayyaz et al 58 18 65 61 34 5
Alam et al 60 28 59 68 31 1
Syed et al 66.2 41.5 61 - - -
Khan et al 56.04 33 60.8 71.4 28.6 -
Igbal et al 82 - 60.8 70 27 3
Naseem et al 23.07 31.73 - 66.4 27.9 3
Javed et al 62 32 - - - -
(% = percentage j
HTN = hypertension Khan et al 64 49.2 62 70.1 29.9
DM = Diabetes Mellitis Vohraet al 50 18 58.8 70.1 29.9 -
SAH = subarachnoid
hemorrhage) Present study 79.40 54.83 64.14 67 33 -
(38%) out of total 120 patients (presenting with hemo-  Table 2: Demographic characteristics of cohort.
rrhagic stroke) presented in this cool and dry period, T f StroK H " Infarct
which is significantly high as compared to other days. ype ot Stroke emorrhage nfarc
When hemorrhage to Infarct ratio was calculated it Total Patients 131 (33%) 272 (67%)
was also significantly high (0.62) in cooler_ weather as Age (mean+SD) 5739 + 14.36 60.93 + 13.17
compared to hot whether (0.382) as shown in Table 3. _
This clearly shows hemorrhagic stroke occurs Sex ratio M/F 0.83 0.81
more frequently as compared to ischemic stroke in Rural 56 % 71%
cold weather. When only Humidity was correlated Urb 149, 299
with the occurrence of stroke no significant effect was roan ° °
found. So it was mainly temperature which signifi- Mortality 39 % 28%
cantly affects the occurrence of stroke.
Table 3: Risk Factors of patients with stroke during various temperatures and humidity conditions.
Risk Factors Hotand Dry | Very Hotand Dry | Hotand Wet Warm and Dry Cool and Dry
(18 — 32°C) (43 — 48°C) (35 - 41°C) (29 — 12°C) (6 — 20°C)
HTN (%) 60 54 66 62 78
DM (%) 41 37 43 54 46
Smoking (%) 23 18 14 32 18
Hyperlipidemia (%) 21 27 19 16 24
Heart Disease (%) 26 31 16 24 36
Alcoholism (%) 2 0 3 2 2
0,
More than one (%) 54 63 43 52 61
risk factors
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Figure 1. Occurance of Stroke with changes in weather.
Discussion association between ischemic stroke events and vari-

Alarmingly, more than 70% of people with hyperten-
sion in Pakistan are unaware of their hypertension, and
less than 3% take care to keep it adequately control-
led.r” Our observations are suggestive of lack of health
facilities and poor commitment to their health in the
rural areas of Pakistan which increase the risk factors.
This results in indirectly increased chances of many
health problems like Stroke and Ischemic Heart dise-
ase. It also pushes patients towards big cities like La-
hore. The population presenting to these hospitals is
rarely a true representation of the local population. The
mean age of patients with hemorrhagic stroke in our
cohort was 57.39 years (SD 14.36, range 25 — 100) and
the mean age of patients with ischemic stroke was
60.93 (SD 13.17, range 41 — 120) which is close to the
figures quoted for Pakistan.® If we take a close look at
the mean age and the incidence of different etiologies
of stroke in the Pakistani population our cohort resem-
bles very closely to the ones seen in other published
studies in the country.® It may be safe to presume that
the inferences that we make from this study can be
considered a surrogate of the country’s population.

A lot of work has been done to find associations
between cerebral stroke and weather patterns in vari-
ous settings.'21>17 The findings have not been consis-
tent with some studies which have found a positive

ous weather conditions especially cold tempera-
ture,’® while other studies have found no associ-
ation.’®!® Some studies have not differentiated bet-
ween recurrent stroke or stroke type>!* hence decre-
asing their utility in a meta-analysis setting. A change
in blood viscosity has been blamed by some.*® In addi-
tion infections, both bacterial and viral are known to
be associated with an increased stroke risk.}* Since a
change in weather conditions may trigger the outbreak
of infections, it is possible that a sudden change in
temperature can be used as a predictor for stroke risk
however concrete evidence to support these hypothe-
ses is yet to come. Studies on associations between
stroke occurrence and weather conditions have also
been mainly environmental studies where data on stro-
ke events have been compared to weather variables in
a defined geographical area but no such data has been
collected in Pakistan.>*® Hong et al. in South Korea
found a positive association between ischemic stroke
incidence and decreasing temperature on the day be-
fore stroke using a case — crossover design.’* Our
observation of a rising Hemorrhagic ischemic ratio in
cool dry weather needs to be studied a much larger
scale in order to find a significant correlation. Many
limitations of such investigations have been pointed
out in studies on stroke occurrence and weather pat-
terns including unknown effects of temperature &

302 ANNALS VOL 17. NO. 3 JUL. — SEPT. 2011



AMINA HUSNAIN, SAIMA NAUMAN, MUHAMMAD HUSSAIN et al

humidity changes on human physiology or unknown
secondary effects of weather on human behavior. Our
work seconds the findings of other workers that most
Pakistani patients seem to be presenting with ischemic
strokes (61 — 88.8%).° Some studies have found a
possible biological pathway in which changes in
temperature may lead to stroke occurrence through
alterations in the blood coagulability and viscosity.'
Wang Yiou Yu et al demonstrated a seasonal (winter
and summer) variation in the occurrence of primary
intra-cerebral hemorrhage and ischemic stroke for
those aged < 65, > 65 and all ages, after controlling for
humidity and air pollutants in Brisbane, Australia.'*
Canadian studies upon 3000 patients on 180 Chinook
days (when the weather changes dramatically causing
a fall in temperatures) have failed to find an associ-
ation between a change in temperature and incidence
of stroke events.'® In order to have a better understand-
ing of the accurate mechanism of such changes proba-
bly studies of large scale and detail would be justified
so that a comprehensive knowledge of the reasons
behind these variable findings can be reached espe-
cially a tilted referral bias during summer season from
areas in close proximity to the hospital for logistic rea-
sons.
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