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In the United Kingdom, the influenza A(H1N1)2009 pan-
demic had a distinct two-wave pattern of general prac-
tice consultations for influenza-like illness (ILI). We 
describe the epidemiology of the influenza pandemic 
in Wales between April and December 2009 using inte-
grated data from a number of independent sources: 
GP surveillance, community virology surveillance, 
hospital admissions and deaths, and media enquiries 
monitoring. The first wave peaked in late July at 100 
consultations per 100,000 general practice population 
and attracted intensive media coverage. The positiv-
ity rate for the A(H1N1)2009 influenza did not exceed 
25% and only 44 hospitalisations and one death were 
recorded. By contrast, the second wave peaked in late 
October and although characterised by lower ILI con-
sultation rates (65 consultations per 100,000 general 
practice population) and low profile media activity, 
was associated with much higher positivity rates for 
pandemic influenza A(H1N1)2009 (60%) and substan-
tially more hospital admissions (n=379) and deaths 
(n=26). The large number of ILI-related consultations 
during the first wave in Wales probably reflected the 
intensive media activity rather than influenza virus cir-
culating in the community. Data from community sur-
veillance schemes may therefore have considerably 
overestimated the true incidence of influenza. This 
has implications for the future interpretation of ILI 
surveillance data and their use in policy making, and 
underlines the importance of using integrated epide-
miological, virological and hospital surveillance data 
to monitor influenza activity.

Introduction
The media are major sources of health information. 
They can generate awareness of health issues and play 
key roles in health behaviour change [1]. Studies sug-
gest that media reports are the main source of most 
parents’ information about health problems [2].  The 
media can also influence the behaviour of healthcare 

professionals, for example by increasing awareness 
and reporting of communicable diseases especially 
during outbreaks [3,4].

In mid-April 2009, a new strain of influenza A(H1N1) 
was identified in the United States (US). The same 
strain was identified in Mexico and Canada and later 
elsewhere. By late April the virus, then named novel 
influenza A/H1N1, had spread worldwide [5]. Within 
Europe, the United Kingdom (UK) and Spain were the 
countries initially most affected [6]. On 11 June 2009, 
after confirming community transmission of influenza 
A(H1N1)2009 virus in two of its regions, the World 
Health Organization (WHO) declared an influenza pan-
demic [7].

On 29 May 2009, the first confirmed case of influenza 
A(H1N1)2009 was diagnosed in Wales (a man returning 
from the US with a respiratory illness). In response, 
measures were taken in Wales to strengthen case find-
ing and reporting of influenza-like illness (ILI) among 
travellers returning from affected areas [8]. All sus-
pected cases were tested for the virus by specific real-
time reverse transcription – polymerase chain reaction 
(RT-PCR) and confirmed by sequence analysis. All 
household contacts were given antiviral prophylaxis, 
oseltamivir, as part of an initial containment strategy.

On 6 July 2009, the Welsh Assembly Government 
announced a move from containment to mitigation after 
community transmission of influenza A(H1N1)2009 had 
been confirmed in several parts of Wales [9]. Active 
case finding and routine diagnostic testing for influ-
enza were discontinued and tracing and prophylaxis of 
contacts ceased. All patients who were diagnosed clin-
ically with influenza A(H1N1)2009 by a GP  were given 
antiviral treatment and diagnostic laboratory testing 
was confined to suspected influenza cases admitted to 
hospital or presenting to a network of sentinel general 
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practices. Thereafter, influenza activity in the general 
population was monitored using a variety of commu-
nity surveillance systems. 

In England, the National Pandemic Flu Service (NPFS) 
was introduced in mid-July 2009 in order to relieve 
pressure on primary care services [10]. Patients with 
influenza symptoms were advised not to consult their 
general practitioner (GP), but to contact the NPFS 
either online or by telephone in order to obtain anti-
viral drugs. This meant that GP surveillance data no 
longer provided a reliable indicator of influenza activ-
ity in England. However, in Wales, no change was made 
to usual arrangements for clinical influenza diagnosis 
and antiviral prescribing by GPs. 

We investigated the impact of media coverage of 
the influenza pandemic in Wales between April and 
December 2009 on surveillance systems using inte-
grated data from a number of independent sources. 

Methods 
We examined data on ILI consultation rates generated 
by NHS Direct Wales, two independent GP surveillance 
systems (GP sentinel surveillance of infection and rapid 
automated GP surveillance) in conjunction with labora-
tory data (community virology surveillance), hospital 
admissions and deaths in order to define the epidemic 
period of influenza and the distribution of other cir-
culating viruses. We also analysed media interest in 
influenza A(H1N1)2009 over the same time period. The 
data sources used are detailed below.

NHS Direct Wales 
This is a nurse-led telephone helpline that provides 
health information and advice to callers. Anyone may 
call the helpline at any time and symptoms are classi-
fied based on a series of clinical algorithms. Call data 
can be used for syndromic surveillance and symptoms 
that correspond to the influenza/colds algorithm pro-
vide the basis for real-time, daily monitoring of ILI in 
the community [11].

GP sentinel surveillance of infection 
Influenza activity is reported to Public Health Wales 
according to the GPs’ clinical diagnosis of the patients’ 
ILI symptoms (upper respiratory tract symptoms, 
fever, chills, myalgia and cough). The resulting data is 
reported on a weekly basis by 44 volunteer, sentinel 
general practices, approximately 9% of practices in 
Wales, covering some 356,000 people. Weekly clinical 
consultation rates are calculated per 100,000 general 
practice population by age group. The scheme has 
operated since 1985 with no change in case definition 
or reporting procedure, thus allowing historical com-
parisons to be made. 

Laboratory-based surveillance 
Virological surveillance was carried out to monitor the 
circulation of seasonal respiratory viruses. A volunteer 
subset of sentinel practices collected dry nasal/ throat 

swab samples from the first patients presenting with 
ILI symptoms each week (maximum five samples per 
week). These specimens were sent to the regional virus 
laboratory and tested for influenza A, influenza B, res-
piratory syncytial virus (RSV) and rhinovirus using 
real-time molecular techniques. All influenza A positive 
samples were subtyped as A(H1N1)2009 or seasonal H1 
or H3 viruses using real-time RT-PCR.

Rapid automated GP surveillance 
Around 400 general practices across Wales (approxi-
mately 80% of practices in Wales) report clinical diag-
noses of ILI, classified according to Read codes [12], 
on a daily basis using an automated computer sys-
tem called Audit+ (Informatica Systems Ltd [13]. We 
used these data to calculate ILI consultation rates per 
100,000 general practice population. Rates were calcu-
lated as rolling weekly rates based on the seven day 
period leading up to and including the report submis-
sion date. This scheme started in late April 2009 spe-
cifically to monitor the influenza pandemic in Wales.

Hospital admissions and deaths 
All acute hospitals were asked to report admissions 
and deaths in hospital of people with laboratory-
confirmed influenza A(H1N1)2009. GPs were asked to 
report any deaths from suspected influenza occurring 
outside hospital and post-mortem testing was carried 
out to confirm the diagnosis. 

Media coverage of pandemic influenza 
Google News captures articles from printed press, 
television, radio and internet sources. The key-
word ‘swine flu’ was used to search Google News for 
media references between 1 January and 30 December 
2009. Searches were conducted on a worldwide, UK, 
and Wales basis. A record of influenza-related media 
enquiries received by Public Health Wales was also 
maintained throughout the pandemic. These include 
only a fraction of media coverage of the influenza 
A(H1N1)2009 pandemic in Wales, but they tend to 
reflect levels of media coverage nationally. 

Results 
Surveillance of ILI-related calls 
to NHS Direct Wales  
 NHS Direct in Wales recorded a small peak in the per-
centage of calls related to influenza in early May 2009 
about 25% of total calls), followed by a rapid rise to 
a peak of more than 50% of calls by mid-July. A sec-
ond peak occurred in mid-October 2009 (30% of calls). 
This level of influenza calls to NHS Direct Wales was 
higher than at any time during the previous four years 
(January 2006-December 2009), superseding the peak 
in December 2008 (28% of calls). 

Surveillance of ILI consultations 
by the GP schemes 
The GP sentinel surveillance scheme detected an 
increase in ILI consultations that exceeded the thresh-
old for normal seasonal activity by mid-July 2009 
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(week 29) (Figure 1). The first wave of ILI lasted from 
weeks 27 to 34 and reached a peak of nearly 100 con-
sultations per 100,000 general practice population at 
the end of July (weeks 30–31). This was followed by a 
period of quiescence during August before the devel-
opment of a second wave of ILI in the autumn, which 
started in early September (week 38), peaked in late 
October (week 42) and receded at the end of December 
(week 52). The second wave was more prolonged than 
the first, with a lower peak in consultation rate of 65 
consultations per 100,000 general practice popula-
tion. Neither of the waves exceeded an ILI rate of 100 
consultations per 100,000 general practice population, 
the threshold used by the scheme for higher than aver-
age seasonal activity. During both waves, rates were 
recorded well below those in winter 1999/2000, the 
last winter season when substantial influenza activity 
occurred in Wales.

ILI consultation rates by sex were similar for both 
waves with females accounting for 58% of consul-
tations in the first wave and 56% in the second. The 
mean age for ILI consultations was 32.1 years (standard 
deviation 19.9 years) and 75% of consultations were in 
people under 45 years of age. There was a difference 
in the age distribution of patients consulting with ILI 
during the two waves (Figure 2). In the first wave, con-
sultation rates were highest in children aged 0-4 years 
and lowest in the 5-19 age group, while in the second 
wave rates were highest in the 10-14 age group.

Virological surveillance of GP sentinel samples 
The two waves of ILI activity also differed with respect 
to a number of other epidemiological characteristics. 
Both the number of people being tested and the pro-
portion testing positive for influenza A(H1N1)2009 were 
much higher during the second wave than the first 
(Figure 3). The proportion testing positive remained 
below 25% during the first wave, but reached almost 
60% at the peak of the second wave (week 43). Neither 
of the two waves was associated with substantial num-
bers of positive tests for other respiratory viruses, and 
the influenza A(H1N1)2009 virus was the only influ-
enza strain identified. During the first wave, samples 
were as likely to test positive for rhinovirus as influ-
enza A(H1N1)2009. However, from early October (week 
40) the majority of positive tests were for influenza 
A(H1N1)2009, until late November (week 48) when RSV 
became the dominant virus identified (Figure 3). 

Surveillance of hospitalisations and deaths
During the first wave, there were 44 hospital admis-
sions and one patient died from confirmed influenza 
A(H1N1)2009. By contrast, the second wave resulted 
in substantially more hospital admissions (n=379), 
despite lower ILI consultation rates in GP, including 
over 60 admissions to intensive care units and 26 
deaths (Figure 4).

Surveillance of media reports and enquires
The Google News search for news articles showed 
that the highest concentration of media reports on 

Figure 1
Weekly consultation rates for influenza-like illness per 100,000 general practice population in Wales, United Kingdom, 
1999/2000 and 2007/08-2009/10a
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pandemic influenza occurred during May 2009 with 
34,300 reports internationally and 2,560 in the UK. The 
second highest month for articles in the UK was July 
2009 with 2,330 reports.   

Public Health Wales received 344 influenza-related 
media enquiries between April and December 2009. 
Of these, 172 came from print media, 92 from radio, 
76 from television, and four from other sources. The 
highest peak in media coverage was recorded in week 

18 when WHO raised the level of influenza pandemic 
alert to phase 4 and later to phase 5 (Figure 5). Media 
interest dropped considerably after this week. Another 
wave of media interest began in week 26, preceding 
the first wave. A third period of media activity occurred 
at the end of October and beginning of November, coin-
ciding with the launch of influenza A(H1N1)2009 vac-
cine in the UK.

Discussion
The influenza A(H1N1)2009 pandemic in Wales was 
characterised by two waves in ILI consultation rates 
that peaked in late July and late October 2009 respec-
tively. However, the two waves were strikingly differ-
ent in their epidemiological features. During the first 
wave, the highest ILI rates were in preschool children 
and the lowest rates in school children. During the sec-
ond wave, the highest ILI rates were in school children. 
The first wave was also characterised by a much lower 
proportion of confirmed infections, and far fewer hos-
pital admissions and deaths. These findings led us to 
question whether the first wave of ILI consultations in 
Wales was a genuine reflection of large numbers of 
infected people or mainly a consequence of extensive 
media coverage. A number of possible explanations for 
the differences observed between the two waves are 
considered below. 

Figure 3
Community virological surveillance showing tests for respiratory viruses and proportion positive for influenza 
A(H1N1)2009, Wales, United Kingdom, weeks 27−52a, 2009
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Figure 2
Consultation rates by age group during the first and the 
second pandemic influenza A(H1N1)2009 wave, Wales, 
United Kingdom, weeks 27−52, 2009

Source: Public Health Wales (Rapid general practitioner 
surveillance of influenza using Audit+).
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Firstly, there may have been a lower threshold for con-
tacting NHS Direct or consulting a GP during the first 
wave. This may have been influenced by extensive 
media coverage early in the pandemic, also observed 

in other countries [14,15], and perhaps by general pub-
lic anxiety and fear of the unknown. Additionally, the 
public health message delivered by the public health 
authorities to consult promptly in order to obtain 

Figure 5
Media enquiries about influenza A(H1N1)2009 received by Public Health Wales, April - December 2009

TV: television; WHO: World Health Organization.
Source: Public Health Wales (Communications team and Audit+).
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Figure 4
Consultation rates for influenza-like illness, and admissions to hospital and deaths from influenza A(H1N1)2009, Wales,
United Kingdom, weeks 18−52, 2009

Source: Public Health Wales (Health Protection Services and Audit+).
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medical advice and treatment with antiviral medica-
tion may have led patients with minor upper respira-
tory infections, who would not normally consult, to 
seek medical care [16]. This would account for the low 
positivity rate for influenza A(H1N1)2009 in community 
samples in the first wave.

Secondly, GPs may have had been more likely than 
usual to suspect influenza in patients presenting with 
non-specific respiratory symptoms, particularly since 
public health authorities encouraged a low diagnostic 
threshold as part of the case-finding approach used 
during the initial stages of the pandemic Moreover, 
GPs may have also been influenced by the extensive 
media coverage. As a result they may have obtained 
samples from patients with mild respiratory symptoms, 
accounting for the low proportion of positive tests. 

Thirdly, the difference between the two waves may be 
an artefact of surveillance. However, unlike in England 
where the introduction of the NPFS substantially 
altered the pattern of GP consultation (and hence make 
it difficult to interpret GP sentinel surveillance data), 
no such changes were made in Wales. New diagnostic 
codes were introduced for influenza A(H1N1)2009 by 
some GP software providers but similar patterns in ILI 
rates were recorded by both GP surveillance systems 
in Wales even though they operate independently and 
used different methods: one based on a weekly return 
of cases meeting a clinical case definition and the 
other based on automated extraction of coded diag-
noses from general practice computers. Triangulation 
of data from both GP surveillance schemes and from 
NHS Direct Wales shows synchronous timing in the 
peaks, indicating that the three data sources were rec-
ognising the same phenomenon.

Fourthly, there may have been other respiratory viruses 
giving rise to ILI symptoms circulating at the time of the 
first wave. Some virological specimens were positive for 
other viruses, particularly rhinovirus which accounted 
for half of the samples testing positive during the first 
wave. It is possible that viral interference could have 
affected the spread of influenza A(H1N1)2009 virus 
during the first wave in Wales, as occurred elsewhere 
in the autumn [17,18]. However, this rhinovirus activity 
is more likely to represent background levels rather 
than a coincident epidemic, though there are no his-
torical Welsh data from the summer months available 
for comparison as community samples are normally 
only tested during the influenza season. During the 
second wave, influenza A(H1N1)2009 was the predomi-
nant virus identified until the onset of the RSV season 
in late November.

Fifthly, influenza A(H1N1)2009 may have been under-
estimated during the first wave because of false neg-
ative laboratory tests. The reliability of virological 
testing depends on the timing of the sample (negative 
tests are more likely five or more days after symptom 
onset), the quality of the sample, and the sensitivity 

and specificity of the test [19]. Sample quality might be 
affected if primary care staff improved their sampling 
technique as the pandemic progressed. However, sam-
ple quality is routinely checked by the laboratory using 
a housekeeping gene probe to confirm the presence of 
human RNA and there was no change in the proportion 
of samples with inadequate cells. This explanation is 
therefore unlikely.

Finally, the much higher number of hospital admissions 
and deaths of people with confirmed influenza dur-
ing the second wave might be due to a change in the 
virulence of the virus or to a change in hospital test-
ing policy. There is no evidence for increased virulence 
of the influenza A(H1N1)2009 virus during the second 
wave and hospital testing policy remained consistent 
throughout the pandemic. The simplest explanation is 
that there were higher levels of influenza A(H1N1)2009 
circulating in the community during the second wave in 
Wales, as demonstrated by the much higher influenza 
positivity rate in community samples. 

There are several strengths as well as limitations to our 
study. We used a number of independent data sources 
to analyse the two waves of influenza A(H1N1)2009 in 
Wales, and all reflect the same phenomenon. Health 
service arrangements for clinical diagnosis and treat-
ment of influenza remained consistent in contrast 
to England where the NPFS was introduced partway 
through the pandemic. Virological surveillance was 
also carried out consistently throughout the pandemic 
with participating practices instructed to send a maxi-
mum of five specimens per week from patients meeting 
the ILI case definition. 

The main limitation of the study is the absence of 
detailed information on the symptoms of the patients 
consulting with ILI. The GP surveillance schemes rely 
either on an imprecise clinical case definition of ILI or 
automated extraction of relevant Read codes, neither of 
which capture subtle changes in presenting symptoms. 
Virological surveillance was restricted to five viruses, 
(influenza A, influenza B, influenza A(H1N1)2009, RSV 
and rhinovirus), so we cannot tell if some ILI consul-
tations were due to other respiratory viruses, such as 
parainfluenza virus or adenovirus.

In conclusion, Wales experienced two waves of pan-
demic influenza during mid-summer and mid-autumn 
2009 respectively. Each wave presented a different 
epidemiological profile. The first wave had a lower 
proportion of ILI cases confirmed as influenza and 
fewer hospital admissions and deaths compared with 
the second. These differences are most likely to be 
due to the different thresholds for contacting a GP 
that existed during the period of the pandemic and 
the different risk perceptions of the population over 
time.  This was probably triggered by changes in media 
coverage throughout the pandemic and especially 
the high media profile during the initial stages of the 
pandemic, causing public anxiety.  What is clear is 
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that most patients presenting with ILI during the first 
wave in Wales do not appear to have had influenza and 
therefore did not require antiviral treatment. This has 
implications for the interpretation of surveillance data 
on ILI and on its use in policymaking. Above all, our 
study underlines the importance of using integrated 
epidemiological, virological and hospital surveillance 
data to routinely monitor influenza activity.
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