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Abstract

Background and aims The SARS-CoV-2 pandemic affected the organization of the healthcare system, and several studies
analyzed the impact on hospitalization for non-COVID diseases, in particular during the first wave period. We sought to
analyze the impact of the pandemic on stroke care in the province of Ferrara during a longer pandemic period and its dif-
ferent phases.

Methods We retrospectively analyzed data of all patients with acute ischemic stroke admitted to the University Hospital of
Ferrara from March 2020 to April 2021. Data were compared with nonpandemic reference periods (RP, March—April 2018
and 2019).

Results We observed a 31% reduction in monthly admission rate for ischemic stroke (IRR 0.69; 95% CI 0.51-0.94) and
monthly thrombolysis rate (IRR 0.3; 95% CI 0.15-0.66) during the first-COVID-wave (March—April 2020), as compared
to RP. A nonsignificant difference was recorded for admission rate when comparing RP with subsequent pandemic phases,
but the thrombolysis rate was confirmed reduced. A significant increase in onset to door time (OTD) was observed in the
CP-I period (median 230 vs 120 in the RP; p <0.05) with improvement in the subsequent phases but without returning to
baseline. Nonsignificant differences in the thrombectomy rates were found over the study period.

Conclusion These findings reflect changing patient attitudes during the COVID-19 pandemic or the success of health system
and public health campaigns to reassure patients about the safety of seeking emergency care when needed, not only for more
severe stroke symptoms.
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Introduction the first wave of the pandemic [1-6]. Little is known about

the hospitalization trend during later pandemic stages.

During the SARS-CoV-2 pandemic, concerns have arisen
regarding patient access and delivery of acute stroke (as
well as other time-dependent diseases) care, due diversion
of resources, conflicting demands on emergency care utili-
zation, stay-at-home order, and social distancing. Several
studies have reported a decline in stroke admissions, delay
in hospital arrival, and, as a result, reduction of acute thera-
peutic procedures, in many countries, including Italy during
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We sought to analyze the impact of SARS-CoV-2 on
stroke care in the province of Ferrara, northeastern Italy,
over the course of the pandemic, from March 2020 to April
2021.

Methods

The study was conducted in the province of Ferrara, north-
eastern Italy. The population of the study area was 346,563
inhabitants, 179,968 women and 166,595 men. The Fer-
rara University Hospital is the major hospital and the only
comprehensive stroke center of the study area. Other small
hospitals provide outpatient neurological services, but lack
neurological and neurosurgical divisions, so that according
to our acute stroke pathway, all stroke patients are directly
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referred to our hospital. This mothership model remained
unchanged over the study period. The pathway for acute
stroke treatment was fully maintained, without any restric-
tion in the capacity and personnel of the Stroke Unit/Neu-
rological ward. Contingency plans to contain the pandemic
were implemented beginning from the end of February 2020.
The national lockdown was started on March 8 and removed
on June 3. Since the beginning of the fall, a second epi-
demic wave took place: Italy rode out its second wave using
a three-tiered system of localized restrictions on movements,
leading to a partial, transient reduction in transmission. The
vaccination campaign began on 27 December 2020. More
than 1 year after the start of the pandemic, Italy experienced
a new lockdown since mid-March 2021, due to a third wave
of SARS-CoV-2 infections.

Our hospital arranged ad hoc measures to avoid viral
spread within the hospital including a pre-triage to identify
suspected/confirmed SARS-CoV-2 infections and channel
them into a dedicated pathway, separated from unsuspected
patients /non-COVID-19 patients. Resources for acute stroke
care were not restricted.

We reviewed data of all patients with ischemic stroke
(ICD code 433.%, 434.%) admitted to the hospital during
the period March—April 2020 (COVID-19 period—first
wave—CP-I). The same months in 2018 and 2019 were con-
sidered as reference period (RP). To evaluate the trend of
admission rates during the entire pandemic, we collected
also data regarding the months August—September 2020
(post-lockdown period (PLP)), October—November 2020
(COVID-19 period—second wave—CP-II), and March April
2021 (COVID-19 period—third wave—CP-III).

The study was approved by the Local Ethics Committee.

Statistical analysis

We calculated the monthly rate per 100,000 of hospital
admission during the reference and the COVID-19 periods,
and the incidence rate ratio (IRR) with the use of Poisson
regression. Other data were presented as absolute numbers,
percentages, mean =+ standard deviation (SD) or median
and interquartile ranges (IQR) as appropriate on the basis
of data distribution. Comparative analysis of clinical data

were performed between the RP, the first and third waves of
COVID-19. Comparison between continuous variables was
performed using a two-tailed, independent samples Student
t-test or Mann—Whitney U test. Dichotomous variables were
compared using the chi-squared test.

Results

A total of 164 ischemic stroke patients were admitted to
hospital, with a mean monthly admission rate of 11.8 per
100,000 in the RP. During the CP-I, we registered 57 admis-
sion for ischemic stroke giving an average admission rate of
8.2 per 100,000. Compared to the RP, we observed a 31%
reduction in hospitalization for ischemic stroke (IRR 0.69;
95% CI 0.51-0.94). The decline in admission rate was simi-
lar in the two genders (IRR 0.69-95% CI 0.44—1.09 for men,
and 0.69-95% CI 0.46—1.04) for women.

In the post-lockdown period, the mean admission rate
increased to 10.7 per 100,000 (95% CI 8.8-12.9) nonsig-
nificantly lower than that recorded in the RP (IRR 0.9 per
100,000; 95% CI 0.7-1.15).

During the second wave of the pandemic, we estimated a
mean monthly admission rate of 10.8 per 100,000 (95% CI
8.5-13.5) giving a IRR of 0.92 (95% CI 0.7-1.2) as com-
pared to the RP.

The monthly admission rate in the course of the third
wave was 12.1 per 100,000 (95% CI 9.6-15).

The results are summarized in Table 1.

The monthly intravenous thrombolysis (IVT) rate
(Table 2) decreased from 3.68 per 100,000 (95% CI 2.7-4.8)
in the RP to 1.15 (95% CI 0.5-2.3) in the CP-I with an
IRR of 0.3 (95% CI 0.15-0.66). The same rate increased
in the post-lockdown period but remained significantly
lower (—43%) as compared to the RP (IRR 0.57; 95% CI
0.35-0.95). During the RP, the proportion of stroke patients
treated with IVT was 31%, and it significantly declined
to 14% during the CP-1. The most frequent reason not to
administer IVT was delayed hospital arrival. The fall in
thrombolysis rates accounts for the reduced proportion of
patients who underwent combined treatment (Table 2) dur-
ing the pandemic. We confirmed the decline of the monthly

Table 1 Monthly admission
rates during RP, CP-1, PLP,
CP-II, and CP-III

No. of cases ~ Monthly admission Rate ratio (95% CI)
rate (95% CI)
Reference period (March—April 2018-2019) 164 11.8 (10.09-13.8)  Reference

COVID-I wave period

Post-lockdown period (July—September 2020) 111
COVID-II wave (October—November 2020) 75
COVID-1III wave (March—April 2021) 84

57 8.2 (6.2-10.7)
10.7 (8.8-12.9)
10.8 (8.5-13.5)
12.1 (9.6-15)

0.69 (0.51-0.94)
0.9 (0.71-1.15)
0.92 (0.7-1.2)
1.02 (0.79-1.33)

p value <0.05 Monthly admission rate CP-I vs RP
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IVT rate, as well as of the proportion of [VT-treated patients
during the two subsequent infection waves (Table 2). The
thrombectomy rates and the proportion of admitted patients
treated with thrombectomy were substantially stable during
the study period (Table 2).

We made a comparison of clinical data between RP, CP-1,
and CP-III (Table 3).

No significant differences in mean age at presentation,
and stroke severity at onset were detected, although there
was a nonsignificant trend toward a younger age as well as
a lower severity of stroke at presentation during the CP-I.

A significant increase in onset to door time (OTD) was
observed in the CP-I period (median 230 vs 120 in the RP;
p <0.05); OTD improved in subsequent phases without
returning to baseline figures.

There were otherwise no significant differences in the
ambulance call to scene arrival time and in the median
ambulance scene arrival to hospital arrival time.

Moreover, we observed a significant increase in door to
needle time with a median delay of about 20 min compared
to the RP. The onset to groin puncture time during the CP-I
was significantly longer than in the RP, with a subsequent
return to baseline values.

Discussion

One major concern related to the first COVID-19 wave
was its negative effect on acute stroke care, with significant
reduction of admission rates, IVT rates, and an impairment
of workflow metrics.

The impact of the pandemic on stroke admissions has
been reported by multiple studies across countries with
different COVID-19 burden. Despite SARS-CoV-2 infec-
tion could in itself be associated with an increased risk
of cerebrovascular events [1], many studies detected a

Table 3 Clinical data and comparison between RP, CP-I, and CP-III

significant decline in hospitalization due to stroke dur-
ing the pandemic period [2-7]. A national investigation
showed a significant reduction in hospital admission and
in thrombolysis rates across Italy [4].

In our study, the COVID-19 pandemic reduced the
stroke admissions during the CP1 by a third and strongly
affected the ODT and the quality of in-hospital care met-
rics. As a result, while endovascular treatments remained
unchanged, we observed a significant decline in thrombol-
ysis rates compared to before the pandemic due to reduced
or delayed admission of stroke patients.

These results were in accordance with a cross-sectional,
observational, retrospective study across 6 continents
[5]. The most likely interpretation of these findings is
that stroke patients were not seeking emergency care or
adopted a wait-and-see behavior, mainly due to fear of
contagion and safety concerns, or nonrecognition of symp-
toms by isolated or older patients during the first lockdown
period.

According to a mothership model, in our area, the
stroke pathway remained unchanged during the COVID-
19 pandemic with prehospital notification of stroke cases
to the neurologist and direct transfer of the patient to our
hospital. An overload of emergency ambulance services
did not seem to account for a lengthening in stroke-onset-
to-hospital arrival time, since the ambulance response
time did not increase over the pandemic. Thus, the lack of
prompt activation of the emergency services remains the
dominant obstacle in the prehospital phase of the stroke
chain of survival.

The substantial stability of the thrombectomy rates indi-
rectly indicates that patients with more severe symptoms
did not modify their health-seeking attitude. These findings
are in agreement with other studies [4, 8—10], even if some
reports showed a significant reduction also in endovascular
procedures [11-13].

Reference period (4 months)

COVID-I period COVID-III period

(2 months) (2 months)
p value* p value**

No 164 57 84

Age (mean, SD) 75.7,12.6 73.3,14.9 n.s 76.4,12.1 n.s
Baseline NIHSS (median, IQR) 5,3-11 6,4-11.5 n.s 4.5,2-10.5 n.s

Onset to door (median, IQR) 120 (74.5-190) 230 (79-600) <0.05 190 (85-824) <0.05
Call to scene time 14 (11-18.75) 16 (12-19) n.s 16.4 (12.1-19.9) n.s

Scene to hospital arrival time 38.7 (29.3-50.3) 39.3 (30-52) n.s 39.1 (30.6-51.8) n.s

Door to needle (median, IQR) 60 (49-76.5) 76 (59.5-124) <0.05 80 (59.5-134.5) <0.05
Door to groin (median, IQR) 99 (64.5-119.5) 125 (75-136.5) <0.01 90 (60-111.2) n.s

“Comparisons between RP and CP-I

**Comparisons between RP and CP-III
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There were significant variations across and within coun-
tries reflecting differences in the sociocultural behaviors and
healthcare organization [11].

Another study carried out in Italy [14] showed that during
all the COVID-19 pandemic, despite a global reduction in
the emergency department accesses, there was only a non-
significant decrease in admissions for ischemic stroke and
the rate of reperfusion therapies remain unchanged, but with
longer onset to door time.

In our study, the admission rate fell during the first wave,
and returned to normality after the relaxing of the restric-
tion measures where has remained ever since. Stroke phy-
sicians have been increasingly implementing information
campaigns, encouraging patients to present early to the
emergency room. It remains unclear whether the appeals of
the scientific community during the first wave would have
lessened the effect of any subsequent social containment
mandates on stroke admissions.

Nevertheless, a Greek study reported a persistent decline
in hospitalization for acute stroke during the second wave
of the COVID-19 pandemic [15]. The magnitude of reduc-
tion in admissions in the above study was similar to that of
the first lockdown, suggesting that, regardless of the impact
that COVID-19 has had on our community, social distancing
mandates, restrictive measures and fear of infection have a
negative impact on cerebrovascular diseases.

In agreement with our findings, a nationwide Danish
study showed that hospital admission rates returned to base-
line levels during the post-lockdown phase of gradual reo-
pening [16], even if with a transient drop during the second
lockdown [17]. No significant declines in stroke alerts were
observed during the largest second and third COVID-19
cases surge in Northern California [18].

On the contrary, in a severely COVID-affected area of
Germany, there was a significant drop in total number of
stroke patients presented during the second wave as com-
pared to the first wave of the pandemic [19]. However, a
nationwide study in the same country documented a smaller
decline in hospitalizations for stroke during the second more
severe wave than during the first one [20].

After all, in a state-wide analysis covering all types of
acute cerebrovascular diseases in Austria [21], hospital
admissions for TIA and ICH were reduced during and after
the first wave of the COVID-19 pandemic while hospitaliza-
tions and recanalization treatments for IS were not affected
in these two periods.

The discrepancies in findings across different areas could
be dependent on the degrees of severity of the infection rates.
However, the impact of COVID pandemic in noninfectious
acute diseases has proven to be independent from the local
incidence of SARS-CoV-2 infection. More likely, transcul-
tural differences in health-seeking behaviors and in reaction
to sustained pandemic-related challenge played a role. The

avoidance of seeking healthcare may not be driven directly
by lockdowns per se but may be dependent on factors such as
fear of the virus, not wanting to a further burden to hospital
staff or fearing restrictions leading to further isolation from
family members in hospitals. This, in conjunction with other
variables (in particular the presence of a bystander at the
onset of symptoms) could have influenced the prehospital
notification and so the activation of the rescue chain [22].

The main limitation of the study is the small sample size
due to the monocentric nature of this investigation. However,
the study covers a relatively long observational period—
including the first three waves of the COVID-19 pandemic—
allowing to follow the changing patient attitudes, partly
due to the success of public health campaigns encouraging
patients to seek emergency care when needed.

The decline in acute stroke admission rates during soci-
etal pandemic lockdowns is avoidable, and public health
efforts to improve the collateral damage of potential future
waves of COVID-19 pandemic is warranted. The impact of
the pandemic on cerebrovascular diseases may be seen in the
months and years to come.

Declarations

Ethical approval Approval was obtained from the ethics committee of
the University of Ferrara. The procedures used in this study adhere to
the tenets of the Declaration of Helsinki.

Conflict of interest The authors declare no competing interests.

References

1. Tsivgoulis G, Katsanos AH, Ornello R, Sacco S (2020) Ischemic
stroke epidemiology during the COVID-19 pandemic: navigat-
ing uncharted waters with changing tides. Stroke 51:1924-1926.
https://doi.org/10.1161/STROKEAHA.120.030791

2. Aguiar de Sousa D, Sandset EC, Elkind M (2020) The curious
case of the missing strokes during the COVID-19 pandemic.
Stroke 51:1921-1923. https://doi.org/10.1161/STROKEAHA.
120.030792

3. July J, Pranata R (2020) Impact of the coronavirus disease pan-
demic on the number of strokes and mechanical thrombectomies:
a systematic review and meta-analysis. J Stroke Cerebrovasc Dis
29:105185. https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.
105185

4. Sacco S, Ricci S, Ornello R, Eusebi P, Petraglia L, Toni D, Organ-
ization IS (2020) Reduced admissions for cerebrovascular events
during COVID-19 outbreak in Italy. Stroke 51:3746-3750. https://
doi.org/10.1161/STROKEAHA.120.031293

5. Nogueira RG, Qureshi MM, Abdalkader M, Martins SO, Yamag-
ami H, Qiu Z et al (2021) Global impact of COVID-19 on stroke
care and IV thrombolysis. Neurology 96:e2824—e2838. https://
doi.org/10.1212/WNL.0000000000011885

6. Kiss P, Carcel C, Hockham C, Peters SAE (2021) The impact of
the COVID-19 pandemic on the care and management of patients
with acute cardiovascular disease: a systematic review. Eur Heart J

@ Springer


https://doi.org/10.1161/STROKEAHA.120.030791
https://doi.org/10.1161/STROKEAHA.120.030792
https://doi.org/10.1161/STROKEAHA.120.030792
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105185
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105185
https://doi.org/10.1161/STROKEAHA.120.031293
https://doi.org/10.1161/STROKEAHA.120.031293
https://doi.org/10.1212/WNL.0000000000011885
https://doi.org/10.1212/WNL.0000000000011885

5174

Neurological Sciences (2022) 43:5169-5174

10.

11.

12.

13.

14.

Qual Care Clin Outcomes 7:18-27. https://doi.org/10.1093/ehjqc
co/qcaa084

Logroscino G, Beghi E (2021) Stroke epidemiology and COVID-
19 pandemic. Curr Opin Neurol 34:3—10. https://doi.org/10.1097/
WCO.0000000000000879

Hsiao J, Sayles E, Antzoulatos E, Stanton RJ, Sucharew H, Brod-
erick JP, Demel SL, Flaherty ML, Grossman AW, Kircher C,
Kreitzer N, Peariso K, Prestigiacomo CJ, Shirani P, Walsh KB,
Lampton H, Adeoye O, Khatri P (2020) Effect of COVID-19 on
emergent stroke care: a regional experience. Stroke 51:e2111-
e2114. https://doi.org/10.1161/STROKEAHA.120.030499
Romoli M, Eusebi P, Forlivesi S, Gentile M, Giammello F, Piccolo
L, Giannandrea D, Vidale S, Longoni M, Paolucci M, Hsiao J,
Sayles E, Yeo LL, Kristoffersen ES, Chamorro A, Jiao L, Khatri
P, Tsivgoulis G, Paciaroni M, Zini A (2021) Stroke network per-
formance during the first COVID-19 pandemic stage: A meta-
analysis based on stroke network models. Int J Stroke 16:771-783.
https://doi.org/10.1177/17474930211041202

Padmanabhan N, Natarajan I, Gunston R, Raseta M, Roffe
C (2021) Impact of COVID-19 on stroke admissions, treat-
ments, and outcomes at a comprehensive stroke centre in the
United Kingdom. Neurol Sci 42:15-20. https://doi.org/10.1007/
$10072-020-04775-x

Nogueira RG, Abdalkader M, Qureshi M et al (2021) Global
impact of COVID-19 on stroke care. Int J Stroke 16:573-584.
https://doi.org/10.1177/1747493021991652

Sedova P, Brown RD Jr, Bryndziar T, Jarkovsky J, Tomek A,
Sramek M, Skoda O, Sramkova T, Littnerova S, Mikulik R (2022)
Treat COVID-19, but not only COVID-19: stroke matters as well.
Cerebrovasc Dis 51:52-59. https://doi.org/10.1159/000517968
Candelaresi P, Manzo V, Servillo G, Muto M, Barone P,
Napoletano R, Saponiero R, Andreone V, Palma V, Spitaleri D,
D’Onofrio F, Maniscalco G, Salvatore S, Leone G, Capone E,
Schettino C, Romano D, Martusciello G, Miniello S, Mazza-
ferro MP, Ascione S (2021) The impact of Covid-19 lockdown
on stroke admissions and treatments in Campania. J Stroke Cer-
ebrovasc Dis 30:105448. https://doi.org/10.1016/j.jstrokecerebrov
asdis.2020.105448

Varrasi C, Fleetwood T, De Marchi F, Vecchio D, Virgilio E et al
(2022) Neurological emergency at the COVID-19 pandemic:
report from a referral hospital in Eastern Piedmont, Italy. Neurol
Sci 43:2195-2201. https://doi.org/10.1007/s10072-022-05895-2

. Katsouras C, Tsivgoulis G, Papafaklis M, Karapanayiotides T,

Alexopoulos D, Ntais E, Papagiannopoulou G, Koutroulou I, Zia-
kas A, Sianos G, Kouparanis A, Trivilou P, Ballas C, Samara I,
Kosmidou M, Palaiodimou L, Grigoriadis N, Michalis LK, Gian-
nopoulos S (2021) Persistent decline of hospitalizations for acute

@ Springer

16.

17.

18.

20.

21.

22.

stroke and acute coronary syndrome during the second wave of
the COVID-19 pandemic in Greece: collateral damage unaffected.
Ther Adv Neurol Disord 14:17562864211029540. https://doi.org/
10.1177/17562864211029540

Butt JH, @stergaard L, Gerds TA, Lauridsen MD, Kragholm K,
Schou M, Phelps M, Gislason GH, Torp-Pedersen C, Kgber L,
Fosbgl EL (2022) The association between cardiovascular dis-
ease admission rates and the coronavirus disease 2019 lockdown
and reopening of a nation: a Danish nationwide cohort study. Eur
Heart J Qual Care Clin Outcomes 8:14-22. https://doi.org/10.
1093/ehjqcco/qecab021

Christensen DM, Butt JH, Fosbgl E, Kgber L, Torp-Pedersen C,
Gislason G, Phelps M (2021) Nationwide cardiovascular disease
admission rates during a second COVID-19 lockdown. Am Heart
J 241:35-37. https://doi.org/10.1016/j.ahj.2021.07.001

Solomon MD, Nguyen-Huynh M, Leong TK, Alexander J, Rana
JS, Klingman J, Go AS (2021) Changes in patterns of hospital
visits for acute myocardial infarction or ischemic stroke during
COVID-19 surges. JAMA 326:82-84. https://doi.org/10.1001/
jama.2021.8414

. Sedghi A, Siepmann T, Pallesen LP, Reichmann H, Puetz V,

Barlinn J, Barlinn K (2021) Delayed comprehensive stroke unit
care attributable to the evolution of infection protection measures
across two consecutive waves of the COVID-19 pandemic. Life
(Basel) 11:710. https://doi.org/10.3390/1ife1 1070710

Richter D, Eyding J, Weber R, Bartig D, Grau A, Hacke W, Kro-
gias C (2022) A full year of the COVID-19 pandemic with two
infection waves and its impact on ischemic stroke patient care in
Germany. Eur J Neurol 29:105-113. https://doi.org/10.1111/ene.
15057

Gattringer T, Fandler-Hofler S, Kneihsl M, Hofer E, Kole W,
Schmidt R, Tscheliessnigg KH, Frank AM, Enzinger C (2021)
Hospital admissions of acute cerebrovascular diseases during and
after the first wave of the COVID-19 pandemic: a state-wide expe-
rience from Austria. J Neurol 268:3584-3588. https://doi.org/10.
1007/s00415-021-10488-8

Nzwalo H, Logallo N (2021) Addressing stroke admissions during
COVID-19 pandemic beyond fear and constraining health factors.
J Stroke Cerebrovasc Dis 30:105693. https://doi.org/10.1016/j.
jstrokecerebrovasdis.2021.105693

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1093/ehjqcco/qcaa084
https://doi.org/10.1093/ehjqcco/qcaa084
https://doi.org/10.1097/WCO.0000000000000879
https://doi.org/10.1097/WCO.0000000000000879
https://doi.org/10.1161/STROKEAHA.120.030499
https://doi.org/10.1177/17474930211041202
https://doi.org/10.1007/s10072-020-04775-x
https://doi.org/10.1007/s10072-020-04775-x
https://doi.org/10.1177/1747493021991652
https://doi.org/10.1159/000517968
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105448
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105448
https://doi.org/10.1007/s10072-022-05895-2
https://doi.org/10.1177/17562864211029540
https://doi.org/10.1177/17562864211029540
https://doi.org/10.1093/ehjqcco/qcab021
https://doi.org/10.1093/ehjqcco/qcab021
https://doi.org/10.1016/j.ahj.2021.07.001
https://doi.org/10.1001/jama.2021.8414
https://doi.org/10.1001/jama.2021.8414
https://doi.org/10.3390/life11070710
https://doi.org/10.1111/ene.15057
https://doi.org/10.1111/ene.15057
https://doi.org/10.1007/s00415-021-10488-8
https://doi.org/10.1007/s00415-021-10488-8
https://doi.org/10.1016/j.jstrokecerebrovasdis.2021.105693
https://doi.org/10.1016/j.jstrokecerebrovasdis.2021.105693

	Stroke admissions during the COVID-19 pandemic: a single-center retrospective analysis
	Abstract
	Background and aims 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	References


