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PREDICTORS OF ADMISSION/NON-ADMISSION INTO THE HOSPITAL, HEALTH
EFFECTS, AND METEOROLOGICAL FACTORS RELATED TO A VIOLENT STORM
IN TIMISOARA, ROMANIA (Abstract): The aim of the performed study is to investigate
predictors of admission/non-admission into the hospital, health effects and meteorological
factors related to a violent storm that happened on the 17" of September 2017, in Timisoara,
Romania. Materials and methods: Case-study with a 6-day retrospective investigation
(15™-20'" September) of admissions/non-admissions, all health effects and storm-trauma
health effects, and meteorological factors on a sample of 1,156 patients (54.93% males,
45.07% females) who came to the ERU, sample that included a “storm-trauma” sample of 71
patients (60.60% males, 39.40% females). Results: Three subgroups of the entire sample
were considered: before storm-no effects (15"-16"), during and after the storm-immediate
effects (17"-18™ and after the storm-delayed effects (19"-20™ of September). Traumatic
health effects (16.7% of trauma, 13.3%-due to the storm) and meteorological factors values
(air temperature-31.6°C, air pressure-732 mmHg, gust wind speed-106.92 Km/h-violent
storm) were recorded on the 17'" of September. Discussion: Main predictors for admission
into the hospital were covariate: mean air temperature (OR=1.924, P<0.001), relative humid-
ity and age increase, and categorical: cardiac diseases (OR=0.436, P<0.001), fractures
(OR=0.375, P<0.001), and urban/rural environment. A primary categorical predictor for non-
admission into the hospital was contusions. A subgroup of population exposed to the storm
(17"-18" of September) recorded significant differences in term of being admitted into the
hospital in comparison with the other two subgroups. Conclusions: there is a relation be-
tween admissions/non-admissions into the hospital and personal characteristics (age, ru-
ral/urban), health effects (cardiac diseases, fractures, contusions), and meteorological factors
(air temperature, humidity, pressure) in the context of the violent-storm. Keywords: AD-
MISSION, HOSPITAL, HEALTH EFFECTS, METEOROLOGICAL FACTORS, STORM.

INTRODUCTION trast (the quick decrease of the air tempera-
On the 17" of September 2017 at 3.40 ture from 31-32°C to 16'C) the base of the
p.m. a violent storm happened in the West-  formed clouds was very close to the ground
ern region of Romania. Under the condi- (500-600 meters), while their peak reached
tions of a particularly strong thermal con-  10,000-13,000 meters and caused the pro-
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duction of these particularly violent phe-
nomena. An orange code was issued at 3.38
p.m. (1), but since it was a Sunday, people
were outdoors and relaxing. Severe health
effects and environmental damages fol-
lowed the storm: 8 people died and 67 were
wounded (2). It was a mid-latitude storm,
with around 100 Km? surface area (Western
region of the country- large disaster) and
small number of deaths (8- small disaster)
(3, 4). Several trees and several buildings
were damaged. People were also injured as
a result of trying to repair the damage done
to buildings and trees. The Emergency
Receiving Unit (ERU) of the County
Emergency Clinical Hospital performed the
reception, consultation and referral of pa-
tients to hospitals’ departments. Current
research that has been carried out on the
impact of climate change at global and
regional level reviewed vulnerabilities of
the natural world and human societies to
adapt to climate change and extreme
weather events (5). Older persons and their
families employed predictive and adaptive
strategies to avoid and minimize extreme
weather impacts (6). Vital lessons could be
learned from extreme weather events and a
management strategy for wind disasters is
important for planning in advance a well
prepared and prompt response to potential
damages involving health (7). Certain stud-
ies on extreme weather events in the area
have described a historic afternoon pattern
of tornadoes in the Eastern region of the
country (8) and an inappropriate behavior of
the population during and immediately fol-
lowing a disaster (9). A lack of knowledge is
observed regarding health effects of extreme
weather events in the Western region of the
country. A framework consisting of rapid
needs assessments, health surveillance,
tracking, registries and epidemiological
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investigations, including risk factors and
health outcome studies and evaluation of
interventions need to be applied throughout
a disaster management cycle. Epidemiologi-
cal methods (case-studies) have to be rou-
tinely integrated into disaster response and
fully communicated to response leaders
(10). The aim of this study is to investigate
predictors of admission/non-admission into
the hospital, the health effects, and the me-
teorological factors that are related to a
violent storm.

MATERIALS AND METHODS

The study was performed on a “retro-
spective 6-day investigation” sample of
1,156 patients (54.93% males and 45.07%
females, aged 8-93 years) with an included
“storm-trauma” sample of 71 patients
(60.6% males and 39.4% females, aged 9-
91 years), patients who were received at
the Emergency Receiving Unit (ERU) of
the County Emergency Clinical Hospital, in
the context of a violent storm that hap-
pened on the 17" of September 2017. The
“retrospective 6-day investigation” sample
consisted of patients who were received at
the ERU over the course of 6 days (15th-
20th September, 2017) considering all
health effects. The “storm-trauma” sample
consisted of patients received at the ERU
from the 17" of September at 4 p.m. to the
18™ of September at 8 p.m., considering
traumatic health effects due to the storm.
The daily distribution of patients received
at the ERU can be seen in tables | and I1.

The method consisted of a case-study
with a retrospective 6-day investigation
(15" -20™ of September) using:

Primary medical evidence: patients who
went or were taken to the ERU; patients
who were/not were admitted into the hospi-
tal; all health effects and storm related
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trauma health effects;

The meteorological factors: tempera-
ture-°C, relative humidity-%, precipita-
tions-liters/m?,  pressure-mmHg,  wind
speed-Km/h, sunshine-hours) established at
the Regional Meteorological Center.

The storm happened on the 17" of Sep-
tember and lasted 20 minutes (from 3:40 to
4:00 p.m.), all the population in the area
were exposed to the specific meteorologi-
cal factors. In order to separate the popula-
tion exposed to the storm from the popula-
tion not exposed the author considered:
15th-16th of September corresponding to
before storm- no effects; 17"-18" of Sep-
tember - during and immediate effects of
the storm; 19" -20" of September - after
the storm- delayed effects.

Statistical analysis (frequency, Kruskal
Wallis, Mann-Whitney with Bonferroni
correction, Chi square, ANOVA one way
and binary logistic regression) was per-
formed with the aid of SPSS 20 software
(11). Storm trauma effects were analyzed
considering the frequency due to the small
size of the sample. Statistical comparison
between 2-day distribution series of patients
was performed by the aid of Kruskal Wallis,
Mann-Whitney with Bonferroni correction
and Chi square analysis for categorical vari-
ables (gender, rural/urban, diagnostics, ad-
mission/non-admission into the hospital)
and ANOVA one way for covariate varia-
bles (age, meteorological factors).

Personal predictors (gender, age and ur-
ban/rural environment), time predictors
(date and hour of patients’ reception at the
ERU), established diagnostics and meteoro-
logical factors (temperature, humidity, pre-
cipitations, wind speed, pressure and sun-
shine) as possible predictors were analyzed
for the entire sample relative to admis-
sion/non-admission of patients into the hos-

pital sections or the other medical units from
the ERU, using binary logistic regression.
This type of regression uses the dependent
variable consisting of only two nominal
categories (admission/non-admission into
the hospital), and any score (covariate: age,
temperature, humidity, wind velocity and
pressure values) or nominal (categorical:
gender, rural/urban environment, daily and
hourly presentation to the ERU, diagnostics)
variables can be used as the predictors. The
reference category is the non-admissions
into the hospital for categorical variables. A
similar analysis was performed for admitted
patients with the main associated diagnostics
(presence/absence of diagnostic) as depend-
ent variable related to personal characteris-
tics, time, and meteorological possible pre-
dictors.

The author asked for and received from
the County Hospital Leadership the agree-
ment to access primary evidence while
keeping this evidence confidential and
respecting the personal data protection law.
The medical data were already collected for
medical and statistical purpose, with the
requested and received individual consent
of the patients. The initial outcome of all
health effects data registration was for
medical and statistical purpose, and the
initial outcome of the traumatic health
effects due to the storm data collection was
to report to local and national authorities.
The agreement (no. 8/22.03.2019) of the
University of Medicine and Pharmacy’s
Ethical Commission was requested and
obtained (for this statistical clinical study).

RESULTS

Daily and hourly presentation

of patients to the ERU

Daily presentations of patients to the
ERU recorded the highest frequencies on
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the 17" (17.39%), 18™ (18.94%) and 19"
(17.48% of patients) of September, 2017
(tab. 1). The highest frequency of patients
received at the ERU due to storm related
trauma was recorded on the 17" of Sep-
tember, 2017 (76.06% of patients) (tab. II).

Hourly evolution of the all causes related
trauma and of the storm related trauma

== 17th September - 2l patients

== 17th September - patients who came dueto the storm

emergencies observed during the 17" and
18" of September, 2017 reveals the greatest
numbers of patients with traumatic health
effects due to the storm on the 17" of Sep-
tember between 4 p.m. and 9 p.m. (48 pa-
tients) and on the 18" of September between
12 a.m. and 8 p.m. (17 patients) in the con-
text of all trauma health effects (fig. 1).

== 18t September - all patients

== 18th September - patients who came duto the stom

Fig.1. Hourly-evolution of all patients and patients who came at the ERU
due to the storm (17"-18" September)

Personal features (gender, age,

and rural/urban environment)

Patients who went or were taken to the
ERU during the retrospective 6-day inves-
tigation for all health effects were more
frequently males (54.9%) than females
(45.1%) with a peak on the 18™ of Septem-
ber for males (57.5%) (tab. I). Patients who
went or were taken to the ERU due to the
storm related trauma were more frequently
males (60.6%) than females (30.4%) with
peaks on the 17" of September for both
genders: males-32 patients and females-22
patients (tab. II).

Age groups distribution of patients who
went or were taken to the ERU with all
health effects from the 15th to 20th of Sep-
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tember 2017 recorded the greatest frequen-
cies at ages 60-70 (16.9%), 20-30 (15.2%)
years (tab. I). For patients who arrived at
the ERU with storm related trauma on the
17" and 18" of September the highest fre-
quencies were recorded for ages 50-60
(26.8%) and 20-40 (38%) years (tab. II).
Between the 15th and 20th of Septem-
ber, the patients from urban area came or
were taken to the ERU more frequently
than patients from rural area (tab. I). Dur-
ing the 17th-18th of September period, the
frequency of patients who came from rural
area increased (from 43.8% to 52.1%, re-
spectively) and the frequency of patients
who came from urban area decreased (from
56.2% to 47.9%, respectively). On the 18th
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of September the frequency of patients
from rural areas (52.1%) was higher than
patients from urban areas (47.9%) (tab. II).
Patients who were directly affected (with
trauma) by the storm came to the ERU
more frequently from rural (38, 53.5%)
than from urban (33, 46.5%) areas (tab. II).

There was no statistically significant
difference (Kruskal-Wallis, Mann-Whitney
with Bonferroni correction) in the personal
characteristics of patients who came or
were taken to the ERU before, during and
after the storm 2-day samples.

Health effects

All diagnostics distribution in the patient
population received at the ERU during the
retrospective 6-day investigation (15th-20th
September) can be seen in first table. An
increase of frequencies was recorded for
neurologic (199; 13.7%), digestive (162;
11.2%) diseases, contusions (159; 11%),
urinary diseases (112; 7.7%), fractures (100;
6.9%) and cardiac diseases (94; 6.5%).
There was no statistically significant differ-
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ence (Kruskal-Wallis, Mann-Whitney with
Bonferroni correction) in the diagnostics of
patients who came or were taken to the ERU
before, during and after storm.

Traumatic health effects

The greatest numbers of trauma diag-
nostics were recorded on the 18" (166
diagnostics, 28.7%) and 17" (97 diagnos-
tics, 16.7%) of September 2017 (tab. 1).
During these 2 days 45.8% of all trauma
were observed, 19.3% (112 diagnostics) of
them due to the storm, according to the
patients’ statements (tab. II).

Traumatic health effects

due to the storm

Traumatic health effects due to the
storm could be seen in comparison with all
trauma diagnostics on the 17" (amputa-
tions-1/1, contusive wounds-21/21, cut
wounds-5/5, CCT-cranial-cerebral trauma-
17/17 and fractures-15/15) and 18" of Sep-
tember (contusions-7/47, CCT-4/13, frac-
tures-9/26, and sprains-5/13) (fig. 2).

%
0
15
10 I I
; | | |
o I
@

o 2
°° ®° ¢°° \\(‘ o 3 i &i& oé\ ,ﬁ Nd 0@"‘ @‘e
S EFey m‘ﬁé@ QR
¢ e ¢ THES
T & A
& §

W 18th-alltrauma 11 18th- trauma due to the storm

Fig. 2. All traumatic health effects and traumatic health effects due to the storm,
seen comparatively (17™-18" September)
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Admissions/non-admissions

into the hospital

Over the period from the 15" to the
20" of September, the patients who were
received, consulted and treated at the ERU
were sent home (829; 71.7%), or they
were admitted to the hospital sections
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(327; 28.2%) as follows: surgery (71;
6.1%), neurosurgery (36; 3.1%), neurolo-
gy (43; 3.7%), orthopedics, traumatology
and politraumatology (32; 2.8%), gastro-
enterology (20; 1.7%), cardiology (17;
1.5%), infectious diseases (15; 1.3%) (fig.
3).
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1.643

Fig. 3. Patients’ distribution (%) according to hospital sections
to which they were sent from the ERU

Daily admission/non-admission into the
hospital can be seen in tables | and Il. Ad-
mission of patients into the hospital was
the highest in term of frequency in the 17th
and 18th of September for all diagnostics
(22.3% and 24.8%, respectively) and for
trauma due to the storm diagnostics (23.9%
and 15.5%, respectively).

A statistically significant difference (Chi
Square=25.97, P<0.001) of admitted patients
between time series (15"-16", 17"-18" and
19™-20" of September) was found as fol-
lows: between 15"-16" and 17"-18" (Mann-
Whitney: z=-4.87, P<0.001) and between
17th-18th and 19"-20" (Mann-Whitney: z=-

370

3.306, P=0.001). No difference (Mann-
Whitney: z=-1.674, P=0.094) of admitted
patients was recorded between 15"-16™ and
19™-20™ of September.

Patients affected directly by the storm
were more frequently admitted (28 patients,
39.4%) into the hospital than patients from
the 6-day investigation sample (327;
28.2%). Most frequently admitted into the
hospital due to the storm were male pa-
tients (26.7%), age group 50-60 years
(11.2%), from the rural environment
(25.4%), with fractures (12.7%), on the 17"
of September (23.9%), when the violent
storm happened.
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TABLE I.
Descriptive statistics of 6 days investigation sample, all variables
Variables 6 days investigation sample n' (%)
15.09 16.09 17.09 18.09 19.09 20.09 Total

Daily presentation | o044 | 186(16.1) | 201(174) | 219¢18.9) | 202175) | 182(15.7) | 1156 (100%)

to the ERU
3 Male 94(56.6) | 100(53.8) | 106(52.8) | 126(57.5) | 114(56.4) | 97(532) | 635(54.9)
3 Female | 72434) | 86(463) | 95(47.2) | 93(425) | 88(436) | 87(47.8) | 521(45.1)
0-10 y.0. 1(0.6) 0 2(1) 1(0.5) 0 0 4(0.3)
10-20y0. |  3(1.8) 1(0.5) 8(4) 11(5) 11(5.45) 3(1.65) 37(3.2)
20-30y0. | 23(13.9) | 35(188) | 31(154) | 27(123) | 31(15.35) | 29(15.9) | 176(15.2)
30-40y.0. | 21(127) | 33(17.7) | 30(149) | 30(137) | 26(12.9) | 23(126) | 163(14.1)
o | 4050yo | 22(133) | 27(145) | 23(114) | 37(169) | 32(158) | 23(126) | 164(14.2)
< | 50-60y0. | 22(133) 15(8.1) 32(159) | 26(11.9) 20(9.9) 30(165) | 145(12.6)
60-70y.0. | 36(21.7) | 33(17.7) | 34(169) | 28(128) | 35(17.3) | 30(165) | 196(16.9)
70-80y.0. | 17(102) | 24(12.9) | 22(109) | 31(142) | 28(139) | 22(12.1) | 144(125)
80-90y.0. | 8(48) 12(6.5) 12(6) 12(5.5) 9(4.5) 12(6.6) 65(5.6)
> 90 y.0. 1(0.6) 0 1(0.5) 0 3(1.5) 2(1.1) 7(0.6)
Missingz | 12(7.2) 6(3.2) 6(3) 16(7.3) 7(3.5) 8(4.4) 55(4.8)
5 Rural 68(41.0) | 78419) | 88(43.8) | 114(52.1) | 80(39.6) | 84(46.2) | 512(44.3)
2 Urban 98(50.0) | 108(58.1) | 113(56.2) | 105(47.9) | 122(60.4) | 98(53.8) | 644(55.7)
Neurologic | 27(12.4) 35(16) 27(12.2) | 50(13.9) | 27(11.7) | 33(16.3) | 199(13.7)
Digestive | 26(12) 27(12.4) | 24(10.8) 24(6.6) 34147) | 27(133) | 162(11.2)
Contusions?|  19(8.7) 21(9.6) 19(8.6) 47(13) 29(12.6) | 24(11.9) | 159((11)
Urinary 21(9.7) 14(6.4) 19(8.6) 23(6.4) 15(6.5) 20(9.9) 112(1.7)
Fractures® | 13(6) 18(8.3) 15(6.8) 26(7.2) 16(7) 12(5.9) 100(6.9)
Cardiac | 23(10.6) 12(5.5) 11((5) 20(5.5) 19(8.2) 9(4.5) 94(6.5)
o CcCTe 8(3.7) 14(6.4) 17(1.7) 13(3.6) 9(3.9) 6(3) 67(4.6)
= Contusive
£ | Goungst | 1049 5(2.3) 21(9.5) 10(2.8) 14(6) 3(15) 63(4.3)
a Telzsaig?a' 14(6.4) 8(3.7) 5(2.3) 16(4.4) 4(1.7)) 8(4) 55(3.8)
Respiratory|  1(0.5) 13(6) 9(4.1) 13(3.6) 9(3.9) 7(3.4) 52(3.6)
Cutwounds?  6(2.8) 5(2.3) 5(2.3) 18(5) 10(4.3) 5(2.5) 49(3.4)
Sprains® 6(2.8) 8(3.7) 7(3.1) 13(3.6) 6(2.6) 5(2.5) 45(3.1)
o 43(1) 38(4) 42(8) 88(23) 39(1) 43(4) 293(41)
thers (3)
(19.8) (17.4) (19) (24.4) (16.9) (21.3) (202)
Total? 77(133) | 83(14.3) | 97(167) | 166(28.7) | 89(154) | 67(116) | 579(100)

Total diagnostics | 217(15) 218(15) | 221(15.2) | 361(24.9) | 231(15.9) | 202(14) | 1450(100)

Admission/
non-admission
into the hospital

36(11)/ 37(11.3) | 73(223)) | 81(24.8) | 53(16.2) | 47(14.4) | 327(100)/
130(15.7) | 149(18) | 128(15.4) | 138(16.6) | 149(18) | 135(16.3) | 829(100)

n - number of patients; 2Patients did not declare age; 3Trauma diagnostics.
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TABLE II.

Descriptive statistics: 17"-18" September (investigation and trauma storm) variables

17-18.09.2017

17-18.09.2017

Variables Investigation sample n' (%) Storm trauma sample n' (%)
17.09 18.09 Total 17.09 18.09 Total
Daily presentation s s 5
e 201(17.4) 219(18.9) 420(36.3) 54(76) 17(24) 71(100)
Songer |2 106(52.8) 126(57.5) 232 32(59.3) | 11(64.7) | 43(60.6)
ender
Female 95(47.2) 93(42.5) 188 22(40.7) | 6(25.3) | 28(39.4)
0-10 y.0. 2(1) 1(0.5) 3(0.7) 1(1.8) 0 1(14)
10-20 y.0. 8(4) 11(5) 19(4.5) 1(1.8) 0 1(0.1.4)
20-30 y.0. 31(15.4) 27(12.3) 58(13.8) 1017.9) | 3(17.6) 13(18.3)
30-40 y.0. 30(14.9) 30(13.7) 60(14.3) 12214) | 2(11.8) 14(19.7)
40-50 y.o. 23(11.4) 37(16.9) 60(14.3) 4(7.1) 3(17.6) 7(9.8)
Age | 50-60 y.o. 32(15.9) 26(11.9) 58(13.8) 14(25) 5(29.4) 19(26.8)
60-70 y.0. 34(16.9) 28(12.8) 62(14.8) 471) 2(11.8) 6(8.4)
70-80 y.0. 22(10.9) 31(14.2) 53(12.6) 2(3.6) 1(5.9) 5(7)
80-90 y.0. 12(6) 12(5.5) 24(5.7) 471) 0 4(5.6)
>90y.0. 1(0.5) 0 1(0.2) 1(1.8) 0 1(1.4)
Missing? 6(3) 16(7.3) 22(5.2) 3(5.4)° 1(5.9)¢ 4(5.6)*
Environ- Rural 88(43.8) 114(52.1) 202 26(48.1) | 12(706) | 38(53.5)
ment Urban 113(56.2) 105(47.9) 218 28(519) | 5(294) | 33(465)
Neurologic |  27(12.2) 50(13.9) 77(13.2) 0 0 0
Digestive 24(10.8) 24(6.6) 48(8.2) 0 0 0
Contusions® | 19(8.6) 47(13) 66(114) 8(10.4) 7(20) 15(13.4)
Urinary 19(8.6) 23(64) 42(72) 0 0 0
Fractures? 15(6.8) 26(7.2) (7 (195) | 9257) | 24(214)
Cardiac 11((5) 20(5.5) 31(5.3) 0 0 0
3
Diagnos- CO(;&TSNG 17(7.7) 13(3.6) 30(5.2) 17(221) | 4(114) | 21(18.7)
tics s 21(9.5) 10(2.8) 31(5.3) 2127.3) | 3(8.6) 24(21.4)
Tensional
Joap? 5(2.3) 16(4.4) 21(3.6) 0 2(5.7) 2(1.7)
Respiratory 9(4.1) 13(3.6) 22(3.8) 0 0 0
Cutwounds® | 5(2.3) 18(5) 23(4) 5(6.5) 12.8) 6(5.3)
Sprains? 7(3.1) 13(3.6) 20(3.5) 5(6.4) 5(14.3) 10(8.9)
Others (%) (%)| 42(8) (19) | 88(23) (24.4) | 130(32) (22.3) |  6(7.8) 4(11.4) 10(8.9)
Total ® 97(16.7)5 166(28.7)° 263(454)5 | 77(13.3)5 | 35(6)° | 112(19.3)¢
Total S:;gm’s' 221(15.2) 361(24.9)5 582(40.1)5 77(68.8) | 35(31.2) | 112(100)
A f’;&;ﬁgé ) 73(22.3)/ 81(24.8)/ 154(47.1) 17(23.9) | 11(155) | 28(39.4)
o the hosnita 128(154)5 | 138(16.6)° 266(32)8 36(50.7) | 7(9.9) 43(60.6)

n - number of patients; 2Patients did not declare age; 3Trauma diagnostics;
“Not considered into trauma sample;5 % from 6 days investigation sample; ¢ % from total trauma diagnostics.
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Meteorological factors

The highest values of the air tempera-
ture (mean-21.2°C, maximum-31.6°C and
minimum-16.1'C) and of the wind speed
(mean-7.2 Km/h, maximum-19.08 Km/h,
and at gust-106.92 Km/h) were recorded on
the 17" of September. Large variation of
air temperature (difference between maxi-
mum-31.6'C and minimum-16.1°C) during

the same day could be noticed. Low values
of air pressure (mean-735.5 mmHg, maxi-
mum-737 mmHg and minimum-732.1
mmHg) were recorded on the 17" of Sep-
tember (tab. Ill) in association with pre-
cipitations (6 liters/m?) and only 3.4 hours
of sunshine. Gust wind speed indicated a
violent storm on the Beaufort scale (level
11) on the 17" of September (fig. 4).

Table I11.
Descriptive statistics: meteorological factors

6 days investigation meteorological factors

Variables

15.09 | 16.09 | 17.09 | 18.09 | 19.09 | 20.09 | Total
mean 18.1 19.6 21.2 16.5 17.6 14.4 17.9
Temperature (°C) maximum | 23.6 30.8 31.6 235 25.0 21.3 25.9
minimum 14.4 12.0 16.1 11.0 10.4 11.6 12.6
Relative humidity (%) mean 53.5 | 60.0 66.0 775 | 68.0 938 | 69.8
mean 7388 | 736.7 735.5 739.4 | 7351 7351 736.8
Air pressure (mmHg) | maximum | 740.9 | 739.0 | 737.0 | 740.5 | 739.3 | 7355 | 738.7
minimum | 735.0 | 735.6 | 7321 | 732.1 | 732.8 | 734.2 | 733.6
mean 6.84 5.76 7.2 3.6 5.4 5.4 5.7
Wind velocity (Km/h) maximum | 20,52 | 17.28 | 19.08 9.72 | 13.32 | 12.96 | 15.5
at gust 51.12 | 33.12 | 106.92 | 22.68 | 27.72 | 3312 | 458
Hurricane force wind (5)
Hurricane force wind (4)
Hurricane force wind (3)
Hurricane force wind (2)
Hurricane force wind (1)
Violent storm
Storm
Severe gale
Gale
Near gale
Strong breeze
Fresh breeze
Moderate breeze
Gentle breeze
Light breeze
Light air
0 2 4 6 8 10 12
220.09.2017 ®19.09.2017 ©18.09.2017 m17.09.2017 ®=16.09.2017 m15.09.2017

Fig. 4. Wind speed at gust over the investigated 6-day period on the Beaufort scale
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There was a statistically significant dif-
ference (ANOVA) between air temperature
recorded on 19"-20" of September and the
other 2 time series 15™-16™ (P<0.001) and
17"-18™ September (P<0.001) as follows:
mean  air  temperature (F=317.402,
P<0.000), maximum air temperature
(F=201.204, P<0.000) and minimum air
temperature (F=240.641, P<0.001).

Mean air pressure recorded a statistically
significant difference between the three
time-series (ANOVA: F=467.596, P<0.001)
with post hoc: 19"™-20" and 15"-16" of
September (P<0.001); and 19™-20" and 17"-
18™ of September (P<0.001). Air pressure
maximum presented a statistically signifi-
cant difference (ANOVA: F=203.901,
P<0.001) between each of the three time-
series.

Wind speed mean (F=79.355, P<0.001)
and wind speed maximum (F=277.885,
P<0.001) presented significant statistical
differences between 15"-16" of September,
and 17"-18™ and 19"-20™ series (post hoc,
P<0.001).

Predictors of admission/non-admission

into the hospital

Most relevant predictors of admis-
sion/non-admission into the hospital were
established for the entire 6-day investigation
sample of patients who came to the ERU.

Personal predictors

(urban/rural environment, age)

An interesting result was obtained for the
urban/rural environment categorical predic-
tor related to admission/non-admission into
the hospital. Reference for admission/non-
admission was the last category (non-
admission) for categorical variables. Pa-
tients who came from urban areas were
more frequently non-admitted (B=0.563-
good influence of predictor, P=0.001,
Exp(B)= 1.755=0dd Ratio (OR) - an in-
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crease of non-admission of patients from
urban area). The change in-2 Log Likeli-
hood= 16.778= Chi square (y°) was signifi-
cant (P=0.001) and supported the prediction
(tab. 1V). As a complementary result, pa-
tients who came to the ERU from the rural
areas were more frequently admitted to the
hospital than the patients who came from
urban areas.

Age resulted as a covariate predictor
significant for admission/non-admission
into the hospital (B=0.033, OR=1.033
(95% CI:  1.026-1.041), %°=85.677,
P<0.001) (tab. IV). An increase of admis-
sion into the hospital is predicted by an
increase of patients’ age. The model is
70.7% accurate.

Time predictors (date, hour)

Date and hour at which the patients
were at the ERU were not found as predic-
tors or influencing factors on admis-
sion/non-admission into the hospital.

Established diagnostics as predictors

Main diagnostics that resulted as cate-
gorical predictors for admission/non-
admission of patients into the hospital
were: cardiac  diseases  (B=-0.831,
OR=0.436, 95% CI:  0.279-0.681,
x*=12.997, P <0.001), fractures (B=-0.982,
OR=0.375, 95% CI:  0.239-0.589,
x*=17.612, P <0.001), and digestive diseas-
es (B=-0.589, OR=0.555, 95% CI: 0.387-
0.794, ¥*=10.171, P=0.001) (tab. 1V). Neg-
ative values for B and Exp(B)=0OR<1 indi-
cate a decrease of non-admission (refer-
ence-last category=non-admission) into the
hospital and a complementary increase of
admission of patients into the hospital.

Other diagnostics that resulted as cate-
gorical predictors for admission/non-
admission of patients into the hospital
were: contusions (B=0.740, OR=2.096,
95% Cl: 1.333-3.298, x*=11.419, P=0.001),
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sprains (B=1.337, OR= 3.807, 95% CI:
1.337-10.838, P=0.012, x?=8.773), cut
wounds (B=1.211, OR= 3.357, 95% CI:
1.306-8.625, P=0.012, x*=8.449) and psy-
chiatric diseases-panic attacks (B=1.518,
OR=4.564, 95% CI. 1.376-15.137,
P=0.013, %°=9.101). Positive values for B
and OR>1 indicate an increase of non-
admission (reference-last category-non-
admission) into the hospital (tab. 1V). The
model was 70.3% accurate.

Meteorological factors as predictors

Meteorological factors found as covari-
ate predictors for admitted/not admitted
patients who went or were taken to the

(B=0.654, OR=1.924, 95% CI: 1.403-
2.638, ¥*=17.408, P<0.001), maximum air
temperature (B=-0.228, OR=0.796, 95%
Cl: 0.698-0.909, x*= 12.217, P<0.001) and
relative humidity (B=0.065, OR=1.067,
95% Cl: 1.035-1.101, %°=17.165, P<0.001)
(tab. 1V). Positive values of B and
Exp(B)>1, 95% CI values>1 indicate an
increase of hospital admission when the
covariate predictors (mean air temperature
between 16°C-20°C and relative humidity
between 50%-80%) increase. Negative
values of B and Exp(B)<1 indicate an in-
crease of admissions into the hospital when
the covariate predictor (maximum air tem-
perature between 26°C-20'C) decreases.

ERU were: average air temperature The model was 71% accurate (tab. IV).
TABLE IV.
Predictors of admission/non-admission into the hospital (n=327/n=829)
Personal predictors B Adjusted OR (95% Cl) P-value | Chi square |P-value
Age 0.033 1,033 (1.026-1.041) 0.000 85.677 | 0.000
Step 19 Gender (1) -0.251 0.778 (0.592-1.022) 0.071 3.280 | 0.070
Urban/Rural (1) 0.563 1.755 (1.339-2.301) 0.000 16.778 | 0.000
Constant -2.734 0.065 0.000
Diagnostics b A%“;f%gR P-value | Chi square |P-value
Cardiac (1) -0.831 0.436(0.279-0.681) 0.000 12.997 | 0.000
Digestive (1) -0.589 0.555(0.387-0.794) 0.001 10.171 | 0.001
Contusions (1) 0.740 2.096(1.333-3.298) 0.001 11.419 | 0.001
Contusive wounds (1) 0.796 2.217(1.023-4.806) 0.044 4766 | 0.029
Step 1t Cut wounds (1) 1.211 3.357(1.306-8.625) 0.012 8.449 | 0.004
Fractures (1) -0.982 0.375(0.239-0.589) 0.000 17.612 | 0.000
Sprains (1) 1.337 3.807(1.337-10.838) 0.012 8.773 | 0.003
Psychiatric (1) 1.518 4.564(1.376-15.137) 0.013 9.101 | 0.003
Constant -4.144 0.016 0.000
Meteorological factors b Adjusted OR (95% Cl) P-value | Chi square |P-value
Temperature air mean 0.654 1.924 (1.403-2.638) 0.000 17.408 0.000
Tempe’a:;’l:ﬁna” maxi=1 0228 0.796 (0.698-0.909) 0.001 12217 | 0.000
Step 3¢ Relative humidity 0.065 1.067 (1.035-1.101) 0.000 17.165 | 0.000
Precipitation -0.074 0.929 (0.874-0.987) 0.017 5662 | 0.017
Constant -11.084 0.000 0.000

a. Variable(s) entered on step 1: age, gender, and urban/rural environment. b. Variable(s) entered on step 1: cardiac,
digestive diseases, contusions, and contusive wounds, cut wounds, fractures, sprains, psychiatric.
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Predictors for main diseases of the

patients admitted into the hospital

An interesting result was obtained for
predictors of cardiac diseases and fractures.

Predictors of cardiac diseases

For cardiac diseases the main predictors
were the age (B=0.038, OR=1.038,
P<0.001, x?=42.516), and air pressure max-
imum (B=0.195, OR=1.215, P=0.002,
x?=10.326, P=0.001). An increase of age
and air pressure maximum (between 739
mmHg-741 mmHg) determines an increase
in the number of patients with cardiac dis-
eases. The model was 91.8% accurate. Both
limits of air pressure maximum are situated
under 760 mmHg (normal value at the sea
level).

Predictors of fractures

For fractures the main predictors was
the air pressure maximum (B=0.160,
OR=1.173, and P=0.01, y%=7.213,
P=0.007). An increase of air pressure max-
imum (between 739 mmHg-741 mmHgQ)
relates to an increase of the frequency in
which fractures occurred.

It is interesting that maximum pressure
values between 739 and 741lmmHg were
recorded on the 18th of September. This
means one day after the storm happened,
when resulted an increase in the rate of
these 2 diseases. The models were 74%
accurate.

DISCUSSION

In the study performed the health ef-
fects in patients who went or were taken to
the ERU due to common causes and due to
a violent storm were retrospectively inves-
tigated. Use of the emergency health in-
formation offered to the author the possi-
bility to analyze all health effects and
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health effects due to the violent storm, time
evolution of patients received at the ERU,
personal  characteristics and  admis-
sions/non-admissions into hospital. The
entire process that was analyzed happened
in the context of population exposure to
specific meteorological factors before,
during and after the storm. The retrospec-
tive approach of extreme weather phenom-
ena related to health effects recorded at
emergency department is frequently men-
tioned in research literature in order to
investigate the impact on population in real
situations (12) and to assess the risk as an
implementation strategy to reduce the
negative impact on the population exposed
(13).

Age distribution of the patients who
were received most frequently at the ERU
during the performed case-study indicates
two age groups: old people (60-70 years)
and young adults (20-30 years). Research
in the field describes length of time spent
in the emergency department for patients
over 70 years (14) and an association be-
tween wind disasters and emergency de-
partment visits by age and causes (injuries,
cardiac diseases for people over 65 years
and renal diseases for people between 18-
64 years) (15).

During the retrospective 6-day investi-
gation the gender distribution of patients
who were taken to the ERU was higher for
males than for females, and the difference
between the two genders distribution in-
creased when the main reason for their
needing medical attention at the ERU was
injury due to the storm. The role of gender
in emergency research and practice was
mentioned in certain studies that consider
trauma diseases (16) or cardiovascular
diseases (17).

Patients who arrived at the ERU during
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the retrospective 6-day investigation came
more frequently from urban than rural are-
as. During the 17" and 18" of September,
the days when the patients affected directly
by the storm came to the ERU along with
the other patients, those affected by the
storm came more frequently from rural
than from urban areas. The primary care
system capacity in rural areas could be
inadequate for responding to storm (18).
Research literature regarding rural emer-
gency management of public health crisis
identifies as solutions: permanent institu-
tions; improving interventions at the pre-
disaster, disaster and post-disaster stages;
investments and a reserve system of re-
sources (19). On the other hand, the atti-
tude and the response capacity of primary
care medical staff in a rural area proved to
be poor in another study (20).

Many patients who were affected by the
storm went or were taken to the ERU be-
tween 4 p.m. and 9 p.m. on the 17" of Sep-
tember and between 12 a.m. and 8 p.m. on
the 18" of September. The greatest per-
centage in terms of frequency of patients
who arrived at the ERU was recorded there
from the 17" to the 19" of September. An
important aspect is that this violent storm
happened on Sunday, during the weekend.
In the performed study, the days of the
week and the hours did not impact signifi-
cantly the activity of ERU. In other re-
search studies, on the other hand, the day
of the week was shown to be an important
factor (especially during the weekend) that
could impact the Emergency Department
efficiency: more time caring for emergency
patients, less median specialist intensity or
higher mortality at admission (21).

Health effects diagnosed in patients
who came to the ERU were most frequently
neurologic diseases, digestive diseases,

contusions, urinary diseases, fractures and
cardiac diseases. The number of admitted
conditions (15) resulted in another research
was similar to the study performed (17, if
all trauma conditions are considered trau-
ma), although they seem to be of a different
order in terms of magnitude (22). Fractures
and cardiac diseases most frequently re-
sulted in hospital admissions. The research
literature mentions acute myocardial in-
farction as one of the main causes of mor-
tality in emergency department for non-
traumatic diseases (23).

When traumatic health effects were ana-
lyzed over the entire 6-day period, resulted
that the greatest frequency of trauma hap-
pened during the two day-period of the 17"
to the 18" of September. Moreover, certain
traumatic diseases were frequent and di-
rectly connected with the storm during
these 2 days, such as: contusive wounds,
CCT, fractures, sprains, contusions and cut
wounds. Another study of trauma showed
that women mainly experienced fractures
and contusions/abrasions, whereas men
experienced open wounds (24). Traumatic
brain injuries found in the performed study
were also investigated in research literature
with the purpose of improving the efficien-
cy of the emergency departments’ man-
agement of patients with mild traumatic
brain injuries (25).

An important aspect pursued in this
case-study with the retrospective 6-day
investigation was the admission and non-
admission to the hospital (sending the pa-
tients home). A great proportion of patients
(2/3 - 3/4) of the total number were re-
ceived, consulted, treated at the ERU and
sent home (26). The hospital sections that
most frequently received patients who were
admitted to the ERU were: surgery, neuro-
surgery, neurology, orthopedics and trau-
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matology and politraumatology, cardiology
and infectious diseases. Current research
demonstrated that a proposed mobile emer-
gency medical center (MEMC) facilitated
transportation of patients with 2 lines am-
bulances which transported patients in
critical condition: between MEMC and
disaster, and from the MEMC to the re-
quested hospitals for further treatment (27).
In another study polytrauma was seen in
the majority of patients and the affected
hospital had the uphill task of treating hos-
pitalized patients as well as disaster victims
(28). A significant difference was found in
the performed study when admissions into
the hospital during and immediately after
the storm (17"-18" of September) were
compared to admissions before the storm
(15"-16™), and to admissions after the
storm (19"-20" of September). Concerns
about weather-related injury were noticed
in another study (29).

Meteorological factors investigated dur-
ing the retrospective 6-day investigation
(15th-20th September) indicated the maxi-
mum, minimum and the greatest difference
between maximum and minimum tempera-
ture in the same day, 17" September 2017.
Low pressure values were associated with
precipitation on the 17" and 20" of Sep-
tember. Gust wind speed surpassed 100
Km/h and indicated a violent storm on the
17th of September. Wind disaster, one of
the hazards included in classification of
meteorological disasters, was investigated
in China (30).

When time series (15M-16", 17"-18"
and 19"-20" of September) of meteorolog-
ical factors were considered, there was a
significant difference between 19th-20th of
September and the other 2 series for air
temperature and air pressure and a signifi-
cant difference between the 15"™-16" of
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September and the other 2 series for wind
speed. In other research studies outdoor air
temperature and related meteorological
parameters were associated with stroke
attack (30) or with behavioral change with
temperature increase (32). Different kinds
of incidents in Europe with extreme weath-
er events demonstrated effects of meteoro-
logical factors and climate change on pub-
lic health (33).

Although, no statistically significant
differences were found between time series
of patients (15"-16" - not exposed, 17"-
18"™ - exposed with immediate effects; and
19" -20" of September - exposed with
delayed effects) regarding personal charac-
teristics (gender, age, rural/urban) and
pathology, there were significant differ-
ences in term of being admitted into the
hospital.

Main predictors of admission/non-
admission into the hospital of patients from
the ERU were:

*Age increase, cardiac diseases, diges-
tive diseases, fractures, mean air tempera-
ture and relative humidity increase, which
predict admission in hospital.

*Urban environment, contusions, contu-
sive wounds, cut wounds, and maximum air
temperature increase, which predict non-
admission into the hospital.

Another study (28) demonstrated that
there was an interrelation of risk factors or
a risk factors cascade triggered by individ-
ual or a cluster of risk factors. Therefore,
extraordinary events (such as violent
storms) or a crisis ordinarily have the so-
called cascade effect. An example of this
may be windstorm, resulting in a power
outage and affecting hospitals, where it is
essential for acute care clients to have a
regular intake of electrical energy to ensure
their life functions (33). By reducing hu-



Predictors of admission/non-admission into the hospital, health effects,
and meteorological factors related to a violent storm in Timisoara, Romania

man vulnerability to disasters, we can less-
en--and at times even prevent their impact
(34). Communities resilient to the health
risks of climate change anticipate risks;
reduce vulnerability to those risks; prepare
for and respond quickly and effectively to
threats; and recover faster, with increased
capacity to prepare for and respond to the
next threat (35). Preparing for anticipated
effects of disasters can help reduce the
public health and economic burden (36).
Technical and operational synergies are
identified to link disaster risk research and
communities’ adaptation in health (37).

In the performed study main predictors
of the main diseases (cardiac and fractures)
which led to admissions into the hospital
were: age increase for cardiac diseases and
air pressure maximum increase for cardiac
diseases and for fractures. In research liter-
ature the increased incidence rate of is-
chemic stroke was consistent with the daily
lowest and highest air pressure, highest air
temperature and presence of hurricanes or
storm (38). When confronting changing
weather conditions, thinking in ecological
terms about the determinants of health,
disease and death in human population was
considered critically important in another
study (39).

The retrospective 6-day investigation of-
fered us valuable information on the effi-
ciency of the ERU, the pathology they usu-
ally encounter and the pathology they face
in an extreme weather event. A limit of this
study is that it is an observational one.

CONCLUSIONS

A relevant prediction of admission/non-
admission into the hospital was found for
the entire investigation sample. Main pre-
dictors of admissions into the hospital re-
lated to the storm are: rural environment,

increase in age, cardiac diseases, digestive
diseases, fractures, average air temperature
and relative humidity increase. Main pre-
dictors of sending patients home are: urban
environment, decrease in age, contusions,
cut wounds, sprains, psychiatric diseases
(panic attacks) and maximum air tempera-
ture increase. Main predictors for diseases
with which patients were admitted to the
hospital are age increase (cardiac diseases)
and air pressure maximum increase 739-
741 mmHg (cardiac diseases and fractures).
There is a significant difference between
admissions into the hospital during 17'"-
18™ of September and the other two time
series. Traumatic health effects were the
most frequently recorded at the ERU dur-
ing the 18" and 17" of September (mainly
due to the storm). The greatest variation of
air temperature, the gust wind (violent
storm on the Beaufort scale) and the lowest
values of air pressure were recorded during
the storm, on the 17" of September. There
is a relation between admission or non-
admissions of people into the hospital and
personal predictors, health effects, and
meteorological factors in the context of the
violent storm.
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