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A B S T R A C T 
 

 

Introduction: The World Health Organization declared an influenza H1N1 global pandemic in June 2009, which resulted in a 

great deal of research. However, no studies have been published on incidence, characteristics and impact in rural emergency 

departments (EDs). 

Methods: Data were gathered from two rural EDs located in Southwestern Ontario. A retrospective chart review was performed 

on all visits to the hospitals’ EDs with ICD-10 codes relating to influenza-like illnesses (ILI). The chart review periods were  

1 September 2009 to 1 January 2010 for the H1N1 study group and 1 September 2008 to 1 January 2009 for the control group. 

Results: There were 546 cases of ILI during the H1N1 pandemic period out of 8339 total ED visits (6.5%). This was a 4.1 fold 

increase from the previous year when 132 cases of ILI were identified out of 8125 ED visits (1.6%). Half the cases of ILI that 

presented during the H1N1 pandemic occurred in patients aged 1 to 20 years, a proportion significantly larger during the pandemic 

compared with the control period. Time-to-physician assessment did increase significantly during the pandemic (41 min vs 52 min) 

without resulting in an increased mean length of stay in the ED (122 min vs 120 min). Using the Canadian Triage and Acuity Scale, a 

patient severity rating that dictates time to medical care, no differences in severity of ILI cases were observed. Nor were there no 

differences observed in discharge rates, admission rates, transfers to other facilities, unscheduled ED visits with 72 hours, or 

mortality during the two periods. 
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Conclusions: There was a significant increase in the incidence of ILI at the two rural EDs during the H1N1 pandemic compared 

with the previous year without a corresponding increase in severity of illness.  

 

Key words: Canada, emergency department, H1N1, impact, incidence, influenza, pandemic. 

 

 

 

Introduction 
 

A new and novel strain of influenza A virus (H1N1) emerged 

from Mexico in the spring of 2009. In April 2009 the Center 

for Disease Control (CDC) discussed two children infected 

with H1N1 in Southern California, USA1. By 1 May 2009, 

the CDC reported that 57 cases of H1N1 had been identified 

in seven countries outside the USA, including 13 in Canada2. 

On 11 June 2009 WHO declared this was the start of a 

H1N1 influenza global pandemic3. 

 

The H1N1 pandemic occurred in two distinct waves, the first 

occurring in spring 2009, peaking in early June, and the 

second, larger wave occurring in the fall, peaking in late 

October and early November4. From its first emergence in 

April 2009 to 30 January 2010, there were 8791 laboratory 

confirmed cases of pandemic H1N1 virus in Ontario, with 

1843 hospitalizations and 128 deaths5. It is highly likely that 

this statistic underestimates the true incidence of pandemic 

H1N1 infection. 

 

The populations most significantly affected by influenza 

H1N1 differed from the seasonal flu. The highest rate of 

hospitalizations occurred in patients younger than 14 years 

and the mean age of death was 51 years. The H1N1 virus 

seemed to cause significantly less morbidity and mortality in 

people older than 65 years4,5. Previous studies have shown 

the average age of death from influenza as 83 years6. 

 

Many studies have been performed to characterize the H1N1 

influenza pandemic in different countries. However, no 

studies could be identified that focused on the incidence and 

impact in rural emergency departments (EDs). Small hospital 

EDs provide vital medical services for their communities7,8 

and, despite the barriers to accessing care in rural areas, all 

residents and visitors to rural areas have the right to receive 

appropriate diagnosis and treatment in a timely fashion9. 

 

Recent studies have shown that rural EDs can provide 

excellent and timely care for a number of medical 

conditions10-13. The purpose of this study was to investigate 

the incident, characteristics and impact of H1N1 on two rural 

EDs in Southwestern Ontario. 

 

Methods 
 

Data were gathered from two rural EDs located in 

Southwestern Ontario. South Huron Hospital Association 

(SHHA) is located in Exeter, Ontario. It provides 24 hour 

ED care, has 19 inpatient beds for a catchment population of 

over 19 000 people, and receives approximately 10 000 ED 

visits per year. Alexandra Marine and General Hospital 

(AMGH) is located in Goderich, Ontario. It also provides 24 

hour ED care, has 54 inpatient beds for a catchment of  

25 000 people and approximately 16 000 ED visits per year. 

 

An electronic retrospective chart review was performed on 

all visits to the hospitals’ EDs with ICD-10 codes relating to 

influenza-like illnesses (J11.0, J11.1, J11.8, J18.9, J20.9, 

J20.88, J09, B34.5 and R50.9). Chart review periods were 1 

September 2009 to 1 January 2010 for the H1N1 study 

group, and 1 September 2008 to 1 January 2009 for the 

control group. Patients younger than 1 year of age were 

excluded because the etiology of respiratory disease differs 

for children in this age group. A standardized chart 

abstraction form was used to extract information from ED 

charts. Data abstracted included age, wait time, Canadian 

Triage Acuity Score (CTAS) category, length of stay (LOS), 
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and disposition. For those patients admitted to hospital we 

also investigated pre-existing risk factors for H1N1. This 

chart review was performed following many of the chart 

review methods previously outlined14,15. The abstracter was 

trained in proper chart abstraction techniques and used a 

standardized abstraction sheet. Chart abstraction quality was 

measured by using a second, blinded abstracter to review 

15% of the charts, and ensure inter-rater reliability. Inter-

rater agreement was 99.4%. Data were complied and 

analyzed using Microsoft Excel v 12.0 and OpenEpi software 

(www.openepi.com). Two-tailed Fisher’s exact tests were 

used to determine statistical significance for the categorical 

data and unpaired equal variance t-tests were used to 

determine statistical significance for quantitative data. 

 

Ethics approval for this project was granted by the Health 

Science Research Ethic Board (HSREB) of the University of 

Western Ontario (#17213E). 

 

Results 
 

In total, 678 ED charts were reviewed from SHHA and 

AMGH. There were 546 cases of influenza-like illness (ILI) 

recorded during the H1N1 pandemic period from  

1 September 2009 to 1 January 2010, a 4.1 fold increase 

from the previous year when 132 cases were recorded from  

1 September 2008 to 1 January 2009. Patients with ILI 

constituted 6.5% (546/8339) of total visits to the rural EDs 

during the H1N1 pandemic period, compared with 1.6% 

(132/8125) of the visits during the control period. 

 

During the H1N1 pandemic period, the average number of 

ILI cases presenting to the rural EDs was 30 cases/week, 

with a peak incidence between 2 November and 15 

November 2009 of 89 cases/week. In the control group, 

between 1 September 2008 and 1 January 2009 the average 

number of ILI cases was 7/week, with a peak incidence 

occurring between 17 November 2008 and 23 November 

2008 of 18 cases/week. The weekly incidence of ILI 

presenting to rural EDs is shown (Fig1). 

Half of the cases of ILI that presented during the H1N1 

pandemic occurred in patients aged 1 to 20 years. This was 

significantly higher than the control period. Incidence in the 

age group 20 to 80 years was approximately 15% per 20 year 

cohort with 7% of ILI cases seen in patients older than  

80 years. The remaining age categories were similar, with the 

exception of significantly fewer cases seen in the 61 to  

80 year group during the pandemic period (Fig2). 

 

The majority of cases of ILI during the H1N1 pandemic were 

given a CTAS of 4 (n=270, 49%), similar to the control group 

(n=71, 54%). However, there were significantly more patients 

categorized CTAS 3 during the pandemic versus the control 

period (39.0% vs 27.7% p=0.018, CI=95%). When comparing 

severe ILI cases (CTAS 1, 2 and 3 patients, H1N1 n=225, control 

n= 43) to less severe ILI cases (CTAS 4 and  5 patients, H1N1 

n=316, control n=87), there was no statistically significant 

difference (p=0.07, CI=95%; Table 1). 

 

Time-to-physician assessment did increase significantly during 

the pandemic from 41 min to 52 min (p=0.01). However, 

the mean LOS in the ED did not increase (120 min vs 122 

min; Table 1). 

 

For those patients requiring admission the number of risk factors 

did not show statistical significant differences (Table 1). 

 

There were significant differences in the final diagnostic 

codes used during the pandemic period versus the control 

period. The most common code used during the pandemic 

was J11.1, representing influenza due to unidentified 

influenza virus with other respiratory manifestations. This 

was much higher than the control period (32.0% vs 1.4% 

p<0.01, CI=95%). Diagnostic codes more prevalent during 

the control period were viral infection, unspecified (B34.9), 

pneumonia, unspecified organism (J18.9) and fever, 

unspecified (R50.9; Table 1). 

 

There were no differences in discharge rates, admission rates, 

transfers to other facilities, unscheduled return ED visits or 
mortality during the two periods. 
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Figure 1: Incidence of influenza-like illness presenting to rural emergency departments, divided by week. 

 

 

 

 

Discussion 
 

There was a 4.1 fold increase in ILI during the H1N1 

pandemic period of 2009 in the two rural EDs compared with 

the control period. This was consistent with data from the 

Ontario Ministry of Health and Long Term Care16. 

 

The increased burden on rural EDs can be attributed to the 

increased incidence of ILI and not to an increase in the 

severity of illness. Measures of severity included the CTAS 

with CTAS-1 being the most acute and CTAS-5 being least 

acute. Other measures of severity which did not change were 

discharge rates, admission rates, transfers to other facilities, 

unscheduled return ED visits within 72 hours and mortality. 

 

Incidence was significantly increased in the younger age 

groups. This reflects data from Ontario and around the 

world17,18. This could be due to a variety of factors including 

an increase in ILI prevalence in a younger population, pre-

existing immunity in the older population, or 'flu fear' driven 

by the significant media attention during the pandemic18,19. 
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Figure 2: Incidence of influenza-like illness from September 2009 to January 2010, compared with September 2008 

to January 2009, according to age. 

 

 

 

Interestingly, during the H1N1 pandemic, the proportion of 

admissions was higher among healthy patients with no risk 

factors than during the control period. It is possible that 

H1N1 led to more severe illness in otherwise healthy patients 

with no underlying risk factors, or that there are risk factors 

correlated to severe disease that were not identified in our 

study, such as ethnicity or delayed use of antivirals20. 

Although ethnicity had been previously described as a risk 

factor for pandemic H1N1, ethnicity data was not available 

for this chart review. Alternatively, it is possible that these 

higher admission rates in patients with no co-morbidities are 

simply due to the increased incidence of disease in a younger 

population (age <20 years), who tend to have fewer chronic 

illnesses. It is important to note that our study uses the 

incidence of ILI as a surrogate marker of the incidence 

pandemic H1N1, and the heterogeneity of the study group 

may influence the results. 

 

The burden of H1N1 translated into increased wait times 

during the pandemic from 41 to 52 min. There were not 

specific influenza clinics in these rural communities to divert 

the less urgent patents from the ED. However, an 11 min 

increase in time-to-physician assessment may not be clinically 

significant. This is because the majority of ILI cases were 

classified CTAS-4, a relatively low severity score, which has a 

time-to-physician goal of 60 min21. In addition, previous 

research has shown that rural hospitals meet CTAS guidelines 

for time-to-physician assessment for all CTAS categories12. 
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Table 1: Cases of influenza-like illness presenting to rural emergency departments, from September 2009 to 

January 2010, compared with September 2008 to January 2009 

 
Variable Time period – n (%) P-value 

(CI=95) H1N1 
Sept. 2009 – Jan. 2010 

Control 
Sept. 2008 – Jan. 2009 

Total cases 546 132 <0.01* 
Incidence By Age (years) 

1-20 272 (50.0) 48 (36.4) 0.01* 
21-40   0.94 
41-60 85 (15.6) 23 (17.4) 0.69 
61-80 73 (13.4) 29 (22.0) 0.02* 
81+ 37 (6.8) 12 (2.2) 0.45 

CTAS Categories 
1 0 0 >0.99 
2 14 (2.6) 7 (5.4) 0.19 
3 211 (39.0) 36 (27.7) 0.02* 
4 270 (49.9) 71 (54.6) 0.43 
5 46 (8.5) 16 (12.3) 0.25 

Urgent  
(CTAS 1,2,3) 

225 (41.6) 43 (33.1) 0.07 

Less Urgent  
(CTAS 4,5,1) 

316 (58.4) 87 (66.9) >0.99 

Patient Care Parameters 
Time to MD (min) 52 41 0.01* 

Length of Stay (min) 120 122 0.87 
Risk Factors 

COPD 20 (29.4) 6 (24.0) 0.81 
Asthma 8 (11.8) 1 (4.0) 0.49 

Current Smoker 11 (16.2) 2 (8.0) 0.52 
Diabetes 20 (29.4) 9 (36.0) 0.71 
Cancer 13 (19.1) 9 (36.0) 0.16 
Obesity 3 (4.4) 2 (8.0) 0.82 

Pregnancy 1 (1.5) 0 >0.99 
Number of Risk Factors 

0 22 (33.3) 6 (24.0) 0.61 
1 25 (36.2) 11 (44.0) 0.69 
2 12 ( 17.4) 6 (24.0) 0.68 
3 8 (11.6) 2 (8.0) 0.93 
4 1 (1.4) 0 > 0.99 

Diagnoses 
Viral, infection, unspecified (B34.9) 27 (4.6) 16 (11.0) 0.01* 

Influenza due to certain influenza viruses (J09) 18 ( 3.0) 0 N/A 
Influenza due to unidentified influenza virus 

with pneumonia (J11.0) 
1 (0.2) 0 >0.99 

Influenza due to unidentified influenza virus 
with other respiratory manifestations (J11.1) 

189 (32.0) 2 (1.4) <0.01* 

Influenza due to unidentified influenza virus 
with other manifestations (J11.8) 

17 (2.9) 0 0.11 

Pneumonia, unspecified organism (J18.9) 170 (28.6) 59 (40.7) 0.01* 
Acute bronchitis due to other specified 

organisms (J20.88) 
1 (0.2) 0 >0.99 

Acute bronchitis unspecified (J20.9) 30 (5.1) 8 (5.0) >0.99 
Fever, unspecified (R50.9) 139 (23.5) 60 (41.4) <0.01* 
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Table 1: Cont’d 
 

Variable Time period – n (%) P-value 
(CI=95) H1N1 

Sept. 2009 – Jan. 2010 
Control 

Sept. 2008 – Jan. 2009 
Disposition 

Discharges 472 (86.4) 106 (80.3) 0.11 
Admissions 67 (12.3) 24 (18.2) 0.11 
Transfers 10 (1.8) 2 (1.5) > 0.99 

Mortality Rate† 6 (1.1) 1 (0.8) > 0.99 
Bounce Backs 42 (7.7) 10 (7.6) > 0.99 

Admission by Age 
1-20 7 (10.3) 1 (4.0) 0.62 

21-40 7 (10.3) 0 0.40 
41-60 9 (13.2) 2 (8.0) 0.77 
61-80 23 (33.8) 13 (52.0) 0.18 
81+ 22 (32.4) 9 (36.0) 0.92 

*Significant. †Mortality rate only measured in patients admitted and/or transferred. 
 
 
 

 
Although the time-to-physician assessment was increased, the 
mean LOS in the ED was not different. The unchanged LOS 

suggests healthcare professionals were able to maintain a 

continuous flow of patients through the ED. The 2 hour LOS 

for both groups was well within established Ministry of 
Health performance targets22. 
 

‘Returned ED visits’ were defined as return visits to the ED 

for the same condition within 72 hours. The rate of 

approximately 8% returned ED visits in the control period 
did not increase during the H1N1 period. Return ED visits 
for cases of ILI was almost triple the published rate for rural 

facilities23. It has been shown that improper follow up and 

insufficient patient education contribute to patients returning 

to the ED shortly after discharge24-26. The higher return-visit 
rate in this study suggests more emphasis is needed on proper 
follow up and improved education. 

 

Admission rates in the H1N1 period compared to the control 
period did not differ. However, the rate was triple the 

admission rate for Ontario during the pandemic. This may be 
because rural hospitals are primary care hospitals and have a 

lower threshold to admissions. Another factor may be the 

lower occupancy rates in rural centers compared with 
regional and urban centers to allow for admissions27. 

 

Although the mortality rate was not different between time 
periods it was triple the rate for Ontario (1% vs 0.3%). It is 

not clear why the mortality rate was higher nor whether this 

is significant. It could represent statistical anomaly due to the 

small numbers of deaths, or that tertiary centers have a lower 
mortality rate due to their additional resources.  
 

Limitations  

 
The limitations of this project include incomplete information 
in charts and coding errors. Cases of H1N1 were not all 

verified by nasopharyngeal swabs and the ICD-10 codes 

chosen were not specific for ILI. Access to charts outside 

SHH and AGMH was not obtained. Access to more rural 
hospitals across the province or country would have 

strengthened the conclusions. The incidence of ILI during the 
pandemic period was compared to the previous year only. 

The effect of seasonal influenza has a highly variable effect on 
healthcare systems, and this variability effects the accuracy of 

our results. 

 

Conclusion 
 

The H1N1 pandemic of 2009 did cause a 5% absolute 
increase of ILI presenting to the two rural EDs which was 
significant compared with the previous year. There was also a 
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significant increase in time-to-physician assessment, 
compared with the previous year. However, the increase did 

not change the rate of admission and discharge, LOS, 

transfers to other facilities, unscheduled return ED visits or 

mortality. 
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