
Conclusions
Epidemiological, clinical and virological characteristics of ARI outbreaks have varied between seasons. In 
2014-15, a high number of outbreaks affecting mainly an elderly and highly vaccinated population were 
observed in Scotland (this was similar to 2012/13). Although ascertainment bias cannot be ruled out, these 
findings were also observed elsewhere in the UK and are in line with the expected outcome of a mismatch 
between the circulating influenza strain and the composition of the vaccine3.  Geographically the differential 
impact of these ARI outbreaks this season was striking with the East of Scotland more affected than other 
parts of Scotland. The finding of differential impact in the elderly is supported by other surveillance data, most 
noticeably by the proportion of laboratory confirmed influenza cases requiring intensive care management 
(see poster – “Trends in severe influenza morbidity and mortality in Scotland”). These results highlight the 
importance of the investigation of ARI outbreaks as part of routine influenza surveillance in informing regional 
and national public health policy and advice.

Table 1 Epidemiological and virological characteristics of closed setting ARI outbreaks in 
Scotland, from week 40 to week 20, season 2011/12 to season 2014/15 (up to week 19)

2011/12 2012/13 2013/14 2014/15
Number of ARI 
outbreaks in all 
settings

14 34 7 56

Number of ARI 
outbreaks in care 
homes (% of all 
settings)

10 (71.4%) 19 (55.9%) 3 (42.9%) 39 (69.6%)

Laboratory 
confirmed pathogens Flu: 11

   A(H3)=7
   A(H1N1)=0

   A(not subtyped)=4
   B=0

   A&B=0
Other=2

Not tested=1

Flu: 31
   A(H3)=12

   A(H1N1)=1
   A(not 

subtyped)=11
   B=4

   A&B=3
Other=2

Not tested=1

Flu: 3
   A(H3)=0

   A(H1N1)=2
   A(not subtyped)=1

   B=0
   A&B=0
Other=4

Not tested=0

Flu: 47
   A(H3)=27

   A(H1N1)=2
   A(not 

subtyped)=13
   B=4

   A&B=1
Other=4

Not tested=5
Outbreak mean 
attack rate [IQR]1

30.4% [25.7% - 
35%]

35% [20.8% - 
46.7%]

42.2% [30% - 
57.5%]

37.8% [26.7% - 
43.4%]

Outbreak mean 
hospitalisation rate 
[IQR]2

1.4% [0% - 0%] 7.5% [0% - 7.7%] 22.8% [8.3% - 30%] 12% [0% - 20%]

Outbreak mean case 
fatality rate [IQR]3 7.7% [0% - 15.4%] 6.7% [0% - 9.6%] 6.1% [0% - 9.6%] 7.4% [0% - 11.1%]

Antiviral prescription4 50% (2/4) 82.4% (14/17) 50% (1/2) 85.7% (30/35)
Outbreak mean 
influenza vaccine 
uptake [IQR]5

76.1% [71.3% - 
85.4%]

67.4% [45.2% - 
93.6%] N/A 84.3% [71.7% - 

100%]

N.B.:  The attack rate, hospitalisation rate, case fatality rate, antiviral prescription and vaccine uptake, were only calculated from outbreaks with complete data on 
cases and exposed population (i.e. 2011/12 (n= 9), 2012/13 (n=28), 2013/14 (n= 6), 2014/15 (n=47)). Inter-quartile range (IQR).

Footnotes for Table 1:
1 Attack rate = symptomatic cases/exposed.
2  Hospitalisation rate = hospitalised cases/symptomatic cases. Outbreaks in hospital setting were not considered. 
3  Case fatality rate = dead cases/symptomatic cases.
4  Antiviral (AV) prescription = number of outbreaks with AV prescribed /a denominator which excluded null returns on AV prescription. Antiviral prescription was 

only calculated for outbreaks with influenza detections.
5  Influenza vaccine uptake = vaccinated population/exposed population. Influenza vaccine uptake was only calculated for outbreaks with influenza detections and 

with information on both vaccinated cases and non-cases.

Figure 2 Proportion of ARI outbreaks by Scotland region2 for the last four seasons
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Introduction
Scotland has an established outbreak surveillance system for Acute Respiratory Illness (ARI) to monitor 
activity of circulating influenza and other respiratory viruses. This surveillance provides 1) an early warning of 
community circulation, 2) indication of the impact of these pathogens in closed settings and 3) information on 
antiviral prescription, vaccine uptake and vaccine effectiveness on these populations.

Closed setting outbreaks of ARI may occur throughout the year, affect different populations, occur in different 
settings and be caused by a variety of respiratory pathogens. Influenza outbreaks in care homes are the most 
frequent ARI outbreak, which may occur early in the autumn before immunisation campaigns have been fully 
implemented and before any increased influenza activity is detected in the wider community, or late in spring 
when antibody levels from seasonal flu vaccination may have declined. 

The care home population is particularly vulnerable to infections and severe disease because 1) residents are 
often frail with other underlying diseases, 2) infections can spread rapidly due to the close contact between 
residents and 3) healthcare workers and visitors can unintentionally facilitate the spread of infection between 
residents if infection control measures are not applied. An outbreak of ARI in a care home can therefore 
rapidly cause significant morbidity and mortality and requires prompt investigation and management.

Objectives
To provide information on clinical, virological and epidemiological characteristics of closed setting ARI 
outbreaks in Scotland and compare these characteristics between the previous four influenza seasons 
(2011/12 to 2014/15).

Methods
During each influenza season (week 40 - week 20), closed setting ARI outbreaks1 were locally investigated 
and a standard questionnaire was completed and sent to Health Protection Scotland (HPS) by local Health 
Protection Teams (HPT) or Infection Control Teams (ICT).  The information collected included: onset date, 
setting type, affected population, attack rate, case fatality rate, hospitalisation rate, laboratory test results, 
influenza vaccination and antiviral prescription. These data were entered onto an excel database and followed 
up for updated details to ensure that information was as complete as possible. Epidemiological, clinical and 
virological characteristics were described and compared between recent influenza seasons. Descriptive and 
statistical analyses were carried out using Microsoft Excel and statistical software package R. 

Results
Epidemiological, clinical and virological characteristics of closed setting ARI outbreaks in Scotland for the 
previous four influenza seasons (2011/12 to 2014/15) are summarised in Table 1.

• The timing of the start, peak and end of ARI outbreaks has varied each year as shown in Figure 1. The current season 
was characterised by the earliest start (week 47) and by the longest period of ARI outbreak reporting (23 weeks). The peak 
number of outbreaks reported and the length of reporting period was in line with those observed in season 2012/13. Both 
seasons were characterised by elevated influenza A(H3N2) activity throughout the season and an increase of influenza B 
activity towards the end.

• A larger number of ARI outbreaks were reported in 2014/15 season compared to previous seasons. This increase may in part 
be due to ascertainment bias as a consequence of an increase in HPS follow up using HPZone Dashboard (InFact UK).

• Geographically, the East2 of Scotland was the most affected part of Scotland this season by ARI outbreaks (Figure 2). The North 
of Scotland was more affected in 2012/13 whereas in 2011/12 and 2013/14 the East and West of Scotland were equally affected.

• In 2014/15, the majority of ARI outbreaks were seen in care homes (69.6%), similarly to previous seasons with exception of 
2013/14 where a similar proportion of ARI outbreaks were seen also in hospitals.

• The outbreak mean attack rate (37.8%) and case fatality rate (7.4%) for the current season were in line with previous seasons 
(range 30.4% - 42.2% and 6.1% - 7.7%, respectively) (ns). 

• The outbreak mean hospitalisation rate for 2014/15 (12%) was lower than 2013/14 season (22.8%) but higher than previous 
seasons (1.4% and 2.5% for season 2011/12 and 2012/13, respectively). The difference between seasons reached borderline 
statistical significance (p = 0.05).

• The proportion of influenza outbreaks where antiviral were prescribed (85.7%) (ns) and the influenza vaccine uptake for those 
exposed (87%) (ns) was higher in 2014/15 than in previous seasons.

Figure 1 Number of ARI outbreaks by week of onset in Scotland, 2011/12 to 2014/15

0

1

2

3

4

5

6

7

8

9

40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

N
um

be
r o

f A
R

I o
ut

br
ea

ks

Week

Season 2011/12 Season 2012/13 Season 2013/14 Season 2014/15

Author:
Diogo Marques, Beatrix v. Wissmann, Naoma William,  
Louise E Shaw Primrose, Heather Murdoch,  
Alison Smith-Palmer, Arlene Reynolds, Jim McMenamin

Acknowledgements 
We would like to acknowledge and thank all Health Protection Teams,  
Infection Control Teams and clinicians for their support and contribution.

Health Protection Scotland (HPS) 
is part of NHS National Services Scotland.

National
Services
Scotland

Further information:
Diogo Marques
diogo.marques@nhs.net

1. Two or more cases of acute respiratory infections (whether virologically confirmed or not) occurring in an institution with onset within 7 days of each other.
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