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Introduction 
 
Influenza and similar illnesses represent a significant burden of disease in Alberta and across 
Canada as evidenced by morbidity and mortality data from hospitalized patients.1,2 However, the 
true incidence of influenza affecting communities is difficult to estimate, as most patients 
seeking medical care are wholly managed by their primary care provider and do not attend 
hospital. Additionally, most patients are not swabbed to confirm the diagnosis, as the swab 
result would not normally alter management.3 
 
Many studies have sought to create and evaluate definitions for identifying cases of influenza in 
clinical or disease surveillance contexts with varying results. Although useful for helping 
clinicians identify cases of influenza,4 they are less helpful from an epidemiological perspective. 
 
To assess whether it would be feasible to conduct influenza surveillance in community-based, 
primary care settings, we aimed to develop a case definition for influenza and influenza-like 
illness. The case definition was validated using flu swab data from TARRANT Viral Watch5 
linked to patient electronic medical record (EMR) information extracted by the Canadian Primary 
Care Sentinel Surveillance Network (CPCSSN) in southern Alberta.6 If effective, the definition 
may be used to further describe the epidemiology of influenza in Alberta and possibly across 
Canada. 
 

Methods 
 
Within Alberta, a network of sentinel providers participates in TARRANT, an influenza 
surveillance network designed to track community presentations of influenza in real-time 
throughout a given flu season. These primary care practitioners submit nasopharyngeal swabs 
to the provincial microbiology laboratory of patients presenting with symptoms meeting a clinical 
case definition consistent with possible influenza-like-illness (ILI). Swabs are analyzed by 
reverse transcriptase polymerase chain reaction (RT-PCR) and diagnosis of flu confirmed or 
refuted. This is considered a gold standard method for confirming a diagnosis of influenza. 
 
SAPCReN-CPCSSN consists of nearly 200 family physicians and nurse practitioners in 
community-based primary care settings in southern Alberta who permit the regular extraction, 
cleaning and processing of de-identified data from the electronic medical records of their 
patients for surveillance, research and quality improvement. 
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We invited primary care providers who contribute both to TARRANT and CPCSSN to participate 
in the study. Flu swab results for these providers were identified in the TARRANT files for 7 
contiguous flu seasons from 2008/9 to 2014/15. These results were tabulated with a 
corresponding CPCSSN site ID (i.e. clinic), the date the swab was taken, whether the swab was 
positive or negative for any kind of influenza (A or B) and patient demographic data (age, 
gender and provincial health number (PHN)). In order to link the TARRANT swab data with the 
de-identified CPCSSN patient data, each participating site was asked to generate a list of PHNs 
with the corresponding EMR ID for all patients assigned to one of the participating providers.  
 
A number of case definitions were created for influenza and influenza-like-illness. These were 
assembled using various text words and ICD-9 codes, which were likely to be entered in the 
encounter diagnosis / visit and/or billing table of the CPCSSN database. The definitions also 
included any use of a neuraminidase inhibitor in medications. The definition was then applied to 
the CPCSSN database by provider ID to ascertain possible cases of flu or ILI. 
 
A sub-analysis was undertaken to match patient swab data to the CPCSSN data using only date 
of visit, patient age and gender, and sentinel ID, as an attempt to link the data in the event of a 
missing PHN.  
 
The protocol was reviewed and approved by the Conjoint Health Research Ethics Board at the 
University of Calgary. 
 
All analyses were conducted using STATA 14 (StataCorp. 2015. Stata Statistical Software: 
Release 14. College Station, TX: StataCorp LP). 

 
Results 
 
From all overlapping TARRANT and CPCSSN sentinels (n=28), a total of 11 providers from 3 
clinics consented to participate. 
 
In the first phase of the study, we created a case definition for influenza in primary care (Table 
2). When applied to the CPCSSN database, case definition resulted in 11,491 suspected 
influenza encounters from a sample of 10,322 patient records over the duration of the 7-year 
study period. Patients may have also presented with ILI multiple times within the study period. 
 
From the TARRANT swab database, 460 TARRANT records were identified with 14 records 
unavailable in the paper files stored by TARRANT. Of these, 306 (68.6%) were thought to 
match the CPCSSN patient data based on date of visit, gender, age and site ID. 77 of these 
cases met the case definition, of which 26 had a positive swab result for influenza (33.8%). 
 
In order to confidently confirm that we had matched the correct patient swab data with the EMR 
record, the matching list of PHN numbers was obtained from two of the three participating sites. 
From these 2 sites, we had a potential of 291 influenza / ILI cases from TARRANT; however, 
when matched with the PHN, only 109 cases (37.4%) had matching CPCSSN data. Therefore, 
the case definition had an overall sensitivity of 29% and specificity of 78%, with a positive 
predictive value of 33% and negative predictive value of 74% (Table 1). 
 
 
 
 



 3 

Table 1: Validity results for influenza / ILI using TARRANT swab data and CPCSSN 
patient data based on PHN matching. 
 

Clinic Site Sensitivity % 
(95% CI) 

Specificity % 
(95% CI) 

PPV %        
(95% CI) 

NPV %        
(95% CI) 

Site A 83 (54-100) 60 (39-81) 38 (12-65) 92 (78-100) 

Site B 7 (0-19) 89 (78-99) 20 (0-55) 69 (55-82) 

Total 29 (9-48) 78 (67-89) 33 (12-55) 74 (63-85) 
 
 
Table 2: Case definition for influenza in the CPCSSN database.  
 

Encounter 

Diagnosis / Visit 

OR 

Health Condition / 

Profile 

OR 

Billing  
(if applicable) 

OR 

Medication 

Inclusion Inclusion Inclusion Inclusion 

ICD-9 code: 487 ICD-9 code: 487 ICD-9 code: 487 
Oseltamivir, 
Zanamivir   

Text words & variants of 
“flu”, “influenza like 

illness”, “ILI”, “H1N1”, 
“H3N2” 

Text words & variants of 
“flu”, “influenza like 

illness”, “ILI”, “H1N1”, 
“H3N2” 

 
ATC codes: 

J05AH02, J05AH01 

Exclusion Exclusion Exclusion Exclusion 
Text words & variants of 

“vaccine”, “phone”, 
“stomach”, “hemophilus 
influenza”  

Text words & variants of 

“vaccine”, “phone”, 
“stomach”, “hemophilus 
influenza”  

ICD-9 codes: 
041, 482 

n/a 

ICD-9 codes: 041, 482 ICD-9 codes: 041, 482   

 
 

Discussion 
 
The poor performance of the case definition prohibited its use as a means for influenza 
surveillance within the CPCSSN database. There were multiple contributing factors that limited 
the usefulness of the case definition for epidemiological purposes, but provided learning 
opportunities for both CPCSSN and TARRANT:  
 
1) Complex patients with ILI / influenza symptoms may have been attending the clinic for more 
significant reasons related to their chronic disease and while a flu swab may have been taken, 
the suspected ILI symptoms may not have been recorded. The CPCSSN data are only as 
reliable as that recorded in specific fields in the EMR. Additionally, non-specific ILI symptoms 
may have been recorded but not captured by the ILI / influenza case definition. 
 
2) Using respiratory viral swabs as the gold standard for validating the ILI case definition may 
have been problematic, as they are submitted for the primary goal of identifying a virus and not 
necessarily for secondary purposes. 
 
3) Many sites submit swabs as a clinic, rather than by individual provider. Since not all providers 
at each TARRANT site are CPCSSN sentinels, we may have had numerous swab results with 
no corresponding patient data from CPCSSN. 
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4) Sites that are involved with teaching medical residents may have allowed them to submit 
TARRANT swabs on behalf of a preceptor who was not registered with TARRANT, as the 
resident may have also been working with a preceptor who is and using their forms.  
 
5)  Some patients may have been swabbed when attending an emergency department attached 
to a primary care clinic. As such, no EMR data would be available in the CPCSSN database for 
that particular clinical visit.  
 
In summary, primary care EMR databases, such as CPCSSN, may not be ideal for population-
level influenza surveillance in their current state.  
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