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A B ST R A CT
Objective: To analyze relationships between occupational exposure and influenza infection and hospitalization during the 2009–2010 pandemic wave and the 2010–2011 influenza seasonal epidemic in Spain.
Methods: Occupations were classified as high, medium, or low risk of influenza exposure. To assess the
risk of infection, 588 outpatient cases of influenza confirmed by reverse-transcription polymerase-chainreaction (RT-PCR) were compared with 588 outpatients without influenza symptoms. To assess the risk
of hospitalization, 337 outpatient influenza cases were compared with 337 inpatient influenza cases.
Results: The high risk of occupational exposure group was composed only of health care workers. After adjustment for age, sex, vaccination status, and predictive variables of influenza infection, patients with a high risk of
occupational exposure had an aOR of 2.14 (95%CI: 1.25–3.66) of being an outpatient influenza case and an
aOR of 0.43 (95%CI: 0.20–0.95) of being an inpatient influenza case, compared with those with a low risk.
Conclusions: A high risk of occupational exposure is a risk factor for influenza infection but not for
hospitalization.
KEYWORDS: A(H1N1)pdm09; health care worker and influenza; occupation; occupational exposure;
risk of hospitalization; risk of infection.
© The Author 2016. Published by Oxford University Press on behalf of the British Occupational Hygiene Society.
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from emergencies (Red Nacional de Vigilancia
Epidemiológica, 2011; Generalitat de Catalunya,
2016).
To prevent occupational exposure to pandemic
influenza, Spanish Ministry of Health guidelines identifying the following occupational groups as having
a high risk of exposure: HCW, workers in essential
services (armed forces and state security, fire, civil
defense services, people working in emergency health
services and workers in correctional facilities) and
workers at refugee and immigrant centers (Ministerio
de Sanidad, ServiciosSociales e Igualdad, 2009).
Young people and people with a large number of
influenza contacts have been shown to be risk factors
for infection (Kwok et al., 2014). Underlying medical conditions (cardiovascular and pulmonary conditions, including asthma, chronic metabolic diseases,
renal dysfunction, hemoglobinopathies, immunodeficiency, obesity, and pregnancy) have been associated with influenza hospitalization (Gilca et al., 2011;
Thompson et al., 2011; Treanor, 2014). Thus, vaccination of people with these risk factors is recommended (Ministerio de Sanidad, Servicios Sociales e
Igualdad, 2015).
In occupational settings with exposure to influenza, the risk of infection and the risk of an infection
requiring hospitalization could depend on the level
of exposure. We wished to determine whether labor
guideline recommendations on infection prevention
in occupational exposure risk groups adequately classify occupations into exposure risk groups. Therefore,
the aim of this study was to analyze the relationships
between occupational exposure and the risk of influenza infection and hospitalization during the 2009–
2010 pandemic wave and the 2010–2011 seasonal
epidemic in Spain.
M AT E R I A L S A N D M ET H O D S

Study design
We carried out a multicenter study of outpatient
influenza cases matched with outpatients without
influenza symptoms, and inpatient influenza cases
matched with outpatient influenza cases in 36 hospitals and 22 primary care centers from seven Spanish
regions (Andalusia, the Basque Country, Catalonia,
Castile and Leon, Madrid, Navarra, and the Valencian
Community) (Domínguez et al., 2011). Patients aged
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I N T RO D U CT I O N
Influenza is a highly communicable infection, especially in closed settings such as healthcare centers, schools, and prisons (Oxford et al., 2014).
Transmission from acutely infected persons to close
contacts, as is the case of health care workers (HCW)
(Centers for Disease Control and Prevention, 2010),
is a critical concern during seasonal epidemics.
In addition to seasonal epidemics, influenza
causes pandemics (Centers for Disease Control and
Prevention, 2009; Centro Nacional de Epidemiología,
2014), as occurred in the 2009–2010 influenza pandemic caused by the new A(H1N1)pdm09 virus.
Both pandemics and seasonal epidemics increase the
workload of health services. In a cross-sectional study
carried out in the Netherlands during the first months
of the pandemic (29 April 2009 to 15 August 2009),
70% of public health workers reported that they were
too busy and 7.8% had an extreme workload (Vinck
et al., 2011). More than 80% of primary care physicians and assistants reported daily work to be compromised in the epidemic and vaccination period (Van
Dijk et al., 2015).
The risk of occupational exposure to influenza varies according to the type of occupation and its relationship with possible sources of infection (Tellier, 2006).
The transmission of influenza appears to be from
person to person through close contact. Although
the relative contribution of each mode is uncertain,
the influenza virus may potentially be transmitted
through exposure to droplets from mucosal surfaces
(e.g. nose, mouth, and eyes); personal contact, usually
by the hands, with an infectious patient or fomite (a
surface contaminated by secretions) followed by selfinoculation of the virus onto mucosal surfaces such as
those of the nose, mouth, and eyes or by small particle
aerosols in the vicinity of the infectious individual. Air
transmission of influenza over longer distances, such
as from one patient room to another, is thought not to
occur. (Centers for Disease Control and Prevention,
2009).
Influenza also entails costs in terms of sick leave.
The estimated direct costs of sick leave and absenteeism due to the disease in Spain are € 387.6 million per
year, and the mean sick leave is 4.7 days (Badia et al.,
2008).
There is some data from Spain indicating an
increase in the number of hospital admissions derived

Effect of occupational exposure on A(H1N1)pdm09 infection and hospitalization

18–64 years were recruited between July 2009 and
February 2011. To determine the risk factors associated with influenza infection and influenza hospitalization, the minimum number of matched pairs required
to detect an odds ratio (OR) of 1.5 (assuming a prevalence of the factors investigated in controls of 0.30,
a bilateral alpha significance of 0.05, and a statistical
power of 0.80) was 425 according to Schlesselman’s
criteria (Schlesselman, 1982).

Sociodemographic, clinical variables, and
vaccination status
The following demographic and medical variables
were obtained for all study subjects: age, sex, pregnancy (for women aged 18–49 years), chronic
obstructive pulmonary disease (COPD), chronic
respiratory failure, cardiovascular disease, diabetes,
chronic liver disease, obesity (body mass index >30)
Worlds Health Organisation (2016), and treatment
with systemic corticosteroids. Medical variables were
obtained from hospital medical records and primary
healthcare center registers.
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In inpatient cases, the vaccination status for
the influenza monovalent vaccine using the A/
California/04/2009 (H1N1) in the 2009–2010 season
and for the trivalent influenza vaccine that contained
the A/California/04/2009 (H1N1) in the 2010–2011
season was obtained from hospital records or vaccination cards. If these were not available, primary healthcare center registers were consulted. The vaccination
status of outpatients was collected by review of vaccination cards or primary healthcare center registers.

Variables of the risk of occupational exposure
Behavioral and occupational information was
obtained by direct interview or phone interview
with the patient. The occupation of study subjects
was collected by direct interview with each subject.
Interviewers were specially trained and had instructions to seek clarification on subjects’ responses in
order to improve the accuracy of definition of the
occupation. In addition, subjects were specifically
asked whether they were HCW. The stated occupation was then coded using the Spanish National
Occupation Classification (CNO) Instituto Nacional
de Estradistica, 2011.
The coded occupations were distributed in groups
according to the risk of occupational exposure risk proposed by the US Department of Labor guidance on preparing workplaces for an influenza pandemic (OSHA
3327-05R 2009) (Department of labor, 2009).
Very high risk of occupational exposure
HCW performing aerosol-generating procedures on
known or suspected influenza patients (e.g. cough
induction procedures, bronchoscopies, some dental procedures, or invasive specimen collection); this
group included some doctors, nurses, and dentists,
and healthcare or laboratory personnel collecting or
handling specimens from known or suspected influenza patients (e.g. handling cultures from known or
suspected influenza patients).
High risk of occupational exposure
Healthcare delivery and support staff exposed to
known or suspected pandemic influenza patients
(e.g. doctors, nurses, therapists (including respiratory
therapists) and other HCW required to enter patients’
rooms); medical transport of known or suspected pandemic patients in enclosed vehicles (e.g. paramedics)
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Selection and matching of outpatient influenza cases,
outpatients without influenza symptoms and
inpatient influenza cases
An outpatient influenza case of infection was defined
as a positive reverse-transcription polymerase chain
reaction (RT-PCR) test in a suspected case visiting
a primary care center. Outpatients without influenza
symptoms were defined as people attending a primary
care center for any reason other than influenza-like illness. Outpatient influenza cases were matched with
outpatients without influenza symptoms according to
age (±5 years), date of diagnosis of the case (±10 days),
and province of residence of the case. When ≥1 potential outpatients without influenza symptoms were
available, selection was made using a random numbers table. If a suitable outpatient without influenza
symptoms was not found, the range of the date of
diagnosis was expanded. An inpatient influenza case
was defined as a patient hospitalized for ≥24 h with
RT-PCR-confirmed influenza infection. Patients with
nosocomial infections (determined by onset of symptoms ≥ 48 h after hospital admission) were excluded.
Inpatient influenza cases were matched with outpatient influenza cases by age (±5 years), province of
residence and date of hospitalization (±10 days).
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and workers performing autopsies on known or suspected influenza patients (e.g. morgue and mortuary
employees).

Medium risk of occupational exposure
Employees with a high frequency of contact with the
general population, including schools, high population-density work environments, and some high-volume retail occupations.

Ethical aspects
All information collected was treated as confidential,
in strict compliance with Spanish legislation on observational studies. The ethics committees of the study
hospitals approved the study.
Written informed consent was obtained from all
patients included.
Statistical analyses
Once the field occupation was completed, each epidemic wave database was checked, correcting for
any inconsistencies detected. Associations between
dependent variable, infection or hospitalization, and
the primary independent variable (occupational exposure risk) was estimated by calculating the crude odds
ratio (OR) and 95% confidence intervals (CI) using
univariate conditional logistic regression. Multivariate
analysis was performed using conditional logistic
regression adjusting for age, sex, and influenza vaccination and for variables predictive of infection or
hospitalization in a model constructed by step-wise
selection procedure of variables, with a cut-off point

R E S U LTS

We analyzed 588 matched pairs of confirmed influenza
outpatient influenza cases and outpatients without
influenza symptoms and 377 matched pairs of influenza
inpatient cases and influenza outpatient cases. There
were differences in the age distribution: The number of
outpatient influenza cases aged 18–30 years (n = 135),
was nearly twice that of outpatients without influenza
symptoms: (n = 71) (P < 0.001). Therefore, age was
included in the adjusted logistic regression analysis.
With respect to occupational risk, the HOR group
was composed only of HCW. Twelve point six per cent
of outpatient influenza cases were HOR compared
with 6.3% of outpatients without influenza symptoms
(P < 0.001), and 64.3% of outpatient cases were LOR
compared with 73.1% of outpatients without influenza symptoms. The proportion of females was lower
in outpatient influenza cases than in outpatients without influenza symptoms: 57.3 and 63.4% (P = 0.03),
respectively. The prevalence of pregnant women was
higher in outpatient influenza cases (10.2 versus 2.7%)
(P < 0.001). Diabetes was less prevalent in outpatient
influenza cases (2.4%) than in outpatients without
influenza symptoms (6.1%) (P < 0.001) and influenza
vaccination was 4-fold higher in outpatients without
influenza symptoms than in outpatient influenza cases
(P < 0.001) (Table 1).
Likewise, 13.6% of outpatient influenza cases were
HOR compared with 6.8% of inpatient influenza cases
(P = 0.004), and 72.1% of inpatient influenza cases
were LOR compared with 64.7% of outpatient influenza cases. Hospitalization was more frequent in older
age groups: 34.7% of inpatient influenza cases were
aged 51–64 years versus 19.7% of outpatient influenza
cases (P < 0.001). The proportion of females was similar in inpatient influenza cases as in outpatient influenza cases: 57.8 and 58.9%, respectively, (P = 0.09).
The prevalence of COPD, chronic respiratory failure,
chronic cardiovascular disease, diabetes, chronic liver
disease, obesity, and corticoid treatment was significantly higher in inpatient influenza cases than in
outpatient influenza cases. Influenza vaccination was
significantly higher in inpatient (12.2%) compared
with outpatient influenza cases (6.0%) (P = 0.006)
(Table 2).
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Low risk of occupational exposure
Employees with minimal occupational contact with
the general public and other co-workers (e.g. office
employees).
The investigators reviewed the final coding and
classification of the study records, and after discussion
and literature review when necessary, reached a consensus on any type of occupation that offered doubts.
As few subjects were eligible for the very high risk
of occupational exposure category, this was collapsed
into the high risk of occupational exposure category.
Therefore, we finally studied three groups: High risk
of occupational exposure (HOR); medium risk of
occupational exposure (MOR) and low risk of occupational exposure (LOR).

of P < 0.2. Vaccination effectiveness was calculated as:
(1 − aOR) × 100.

Effect of occupational exposure on A(H1N1)pdm09 infection and hospitalization
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Table 1. Distribution of outpatient influenza cases and outpatients without influenza symptoms
according to sociodemographic and clinical variables and occupational exposure.
Outpatient influenza
cases (n = 588)

Outpatients without influenza
symptoms (n = 588)

P value

Low

378 (64.3%)

430 (73.1%)

Medium

136 (23.1%)

121 (20.6%)

0.08

High

74 (12.6%)

37 (6.3%)

<0.001

Male

251(42.7%)

215 (36.6%)

Female

337 (57.3%)

373 (63.4%)

18–30 years

135 (23.0%)

71 (12.1%)

31–40 years

181 (30.8%)

138 (23.5%)

<0.001

41–50 years

157 (26.7%)

156 (26.5%)

<0.001

51–64 years

115 (19.6%)

223 (37.9%)

<0.001

Pregnant women

60 (10.2%)

16 (2.7%)

<0.001

COPD

7 (1.2%)

8 (1.4%)

0.78

Chronic respiratory failure

4 (0.7%)

3 (0.4%)

0.71

Chronic cardiovascular disease

9 (1.5%)

15 (2.6%)

0.23

Diabetes

14 (2.4%)

36 (6.1%)

<0.001

Chronic liver disease

10 (1.7%)

11 (1.9%)

0.82

Body mass index >30

65 (11.5%)

78 (13.8%)

0.16

Corticoid treatment

8 (1.4%)

3 (0.5%)

0.15

Influenza vaccination

13 (2.2%)

54 (9.2%)

<0.001

Occupational exposure risk

Sex

Age group

In the conditional logistic regression model comparing outpatient influenza cases and outpatients
without influenza symptoms, there was a significant
association between outpatient influenza cases and
the occupational risk of exposure for MOR (aOR 1.53;
95%CI: 1.08–2.16)and for HOR (aOR 2.14; 95%CI:
1.25–3.66). The risk of infection decreased with age.
Females had a lower risk of being an outpatient influenza case (aOR 0.63; 95%CI: 0.46–0.86). Influenza
vaccination was a protective factor against A(H1N1)
pmd09 infection (aOR 0.26; 95%CI: 0.12–0.58), with
an estimated vaccine effectiveness of 74% (95%CI:
42–88%) (Table 3).

In the conditional regression model comparing
inpatient and outpatient influenza cases (Table 4),
there was an association between HOR and infuenza
hospitalization (aOR = 0.40; 95%CI 0.19–0.86).The
risk of being an inpatient influenza case increased with
age. Influenza vaccination was not associated with
hospitalization.
DISCUSSION
The results of this study show that subjects with a high
risk of occupational exposure had a 2-fold higher risk
of influenza infection than people with low exposure.
There was a clear dose–response effect between the
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Table 2. Distribution of inpatient influenza cases and outpatient influenza cases according to
sociodemographic and clinical variables and occupational exposure.
P value

Inpatient influenza
cases (n = 337)

Outpatient influenza
cases (n = 337)

Low

243 (72.1%)

218 (64.7%)

Medium

71 (21.1%)

73 (21.7%)

0.50

High

23 (6.8%)

46 (13.6%)

0.004

Male

159 (47.2%)

138 (41.1%)

Female

187 (57.8%)

198 (58.9%)

18–30 years

46 (13.6%)

88 (26.1%)

31–40 years

81 (24.0%)

97 (28.8%)

<0.001

41–50 years

93 (27.6%)

85 (25.2)

<0.001

51–64 years

117 (34.7%)

67 (19.7%)

<0.001

Pregnant women

44 (13.3%)

33 (10.0%)

0.15

COPD

40 (11.9%)

3 (0.9%)

<0.001

Chronic respiratory failure

23 (6.8%)

4 (1.2%)

0.001

Chronic cardiovascular disease

19 (5.6%)

3 (0.9%)

0.006

Diabetes

47 (13.9%)

2 (0.6%)

<0.001

Chronic liver disease

17 (5.0%)

6 (1.8%)

0.02

Body mass index >30

80 (23.7%)

44 (13.1%)

<0.001

Corticoid treatment

13 (3.9%)

3 (0.9%)

0.02

Influenza vaccination

41 (12.2)

20 (6.0)

0.006

Occupational exposure risk

Sex

Age group

risk of occupational exposure and influenza infection.
This suggests that the occupational risk classification
used can detect differences between occupations with
respect to influenza infection. In contrast, an aOR <
1 was found for the association of hospitalization due
to influenza and HOR, suggesting that the risk factors for influenza infection are different from those for
hospitalization.
Suarthana et al. (2010) found similar results in a
study with laboratory-confirmed A(H1N1)pdm09
cases found a higher rate of confirmed influenza in
HCW compared with other occupational groups. The
rate of confirmed cases of A(H1N1)pdm09 infection

was three-fold higher in HCW than in other US workforce classes. The authors suggested that future systematic influenza surveillance should target HCW,
and public administration, educational services, and
accommodation and food services employees.
Other studies carried out during A(H1N1)pdm09
pandemics found no evidence of an increased risk of
infection in primary HCW. The largest post-pandemic
influenza serosurvey including 1027 New Zealand primary HCW (GPs, nurses, and receptionists) as hypothetically representative of a high risk of occupational
exposure detected a seropositivity of 22% to influenza
A(H1N1)pdm09, very similar to the 20–25% found
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Table 3. Risk factors associated with A(H1N1)pmd09 infection in the conditional logistic regression
model.
P value

OR (95%CI)

aOR (95%CI)a

P value

Occupational exposure risk
Low

1

1

Medium

1.28 (0.97–1.69)

0.08

1.53 (1.08–2.16)

0.02

High

2.23 (1.46–3.40)

<0.001

2.14 (1.25–3.66)

0.01

Age group
1

31–40 years

0.31 (0.19–0.52)

<0.001

0.32 (0.18–0.56)

<0.001

41–50 years

0.08 (0.04–0.17)

<0.001

0.10 (0.04–0.20)

<0.001

51–64 years

0.02 (0.01–0.04)

<0.001

0.01 (0.01–0.04)

<0.001

0.22 (0.12–0.43)

<0.001

0.26 (0.12–0.58)

0.001

Influenza vaccination
a

1

Adjusted for: age, sex, pregnancy, diabetes, and influenza vaccination.

Table 4. Risk factors associated with A(H1N1)pmd09 hospitalization in the conditional logistic
regression model.
P value

OR (95%CI)

aOR (95%CI)a

P value

Occupational exposure risk
Low

1

1

Medium

0.88 (0.61–1.27)

0.50

1.09 (0.65–1.85)

0.73

High

0.45 (0.26–0.77)

0.004

0.40 (0.19–0.86)

0.02

Age group

a

18–30 years

1

1

31–40 years

4.04 (1.95–8.40)

<0.001

3.64 (1.63–8.16)

0.001

41–50 years

11.72 (4.83–28.43)

<0.001

8.26 (2.99–22.80)

<0.001

51–64 years

66.69 (21.41–207.78)

<0.001

57.21 (14.47–226.19)

<0.001

Adjusted for age, sex, pregnancy, COPD, diabetes, chronic liver disease, body mass index >30, and influenza vaccination.

in the general New Zealand population aged >20 years
(Bandanarayake et al., 2010; Hudson et al., 2013).
The study found no differences between males and
females. Similar results were found in studies comparing acute hospital HCW with other non-healthcare
hospital staff (Williams et al., 2010; Kuster et al.,
2013). Alagappan et al. found that emergency department HCW with high exposure to influenza during
the first A(H1N1)pdm09 pandemic wave in New

York had a seropositivity of 21%. The similar rates of
seropositivity found in HWC and other workers in
these studies might be explained by the correct application of protective measures against disease transmission (Alagappan et al., 2013).
We found that women had a lower risk of infection than men. A study in HCW by Lobo et al. (2013)
found a 5-fold higher risk of influenza infection in
men. A possible explanation might be that women are
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Some authors consider pregnant women and
patients with immunosuppression, COPD, chronic
liver disease, or diabetes to be at risk for influenzarelated complications (Siston et al., 2010). Our results
showed that pregnancy was a risk factor both for outpatient influenza infection and influenza hospitalization. This may be due to changes in immunity and the
respiratory system.
Other authors have reported that hospitalized
pregnant women are at increased risk of complications from A(H1N1)pdm09 infections ( Jamieson
et al., 2009).
Seasonal influenza preventive strategies for HCW
include the promotion of annual seasonal influenza
vaccination and the provision of information on influenza prevention (respiratory hygiene): handwashing
at least five times a day and, if possible, more than 10
times a day, should be recommended at the community level in order to prevent severe or complicated
cases of influenza requiring hospitalization (Godoy
et al., 2012). Administrative policies and measures to
minimize exposure to influenza during health visits by
suspected cases emphasize respiratory hygiene and
cough etiquette, the special management of sick HCW,
and adherence to infection control precautions for all
patient-care activities and aerosol-generating procedures. (Centers for Disease Control and Prevention,
2013). Gaps in the knowledge of recommended personal protective equipment and in which situations
they are necessary have been observed in physicians in
training (de Perio et al., 2012).
Our results show that vaccination could prevent 74% of influenza infections in people aged
18–64 years. This effectiveness is a little higher than
recent European multicenter studies that estimate an
effectiveness of <70% (Kissling et al., 2014; Ahmed
et al., 2014). Although the rate of vaccination in our
study was low (9.2 in outpatients without influenza
symptoms), our results support the effectiveness of
vaccination in preventing infection and suggest that
vaccination coverages should be improved in groups
with a high risk of occupational exposure.
The difficulty in establishing an occupational classification based on the risk of exposure to influenza
is a limitation of our study. The US Department of
Labor classification of occupations based on the theoretical risk of exposure to influenza was very useful
in assessing occupational risk, but we found no other
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more rigorous in applying hygienic preventive measures. In contrast, Alagappan et al. (2013) found that
women had a higher risk of infection, although this
was associated with taking care of children. Further
research is required on this issue.
Occupational exposure to A(H1N1)pdm09may
result in hospitalization. Using data from the Centers
for Disease Control and Prevention Emerging
Infections Program, Luckhaupt et al. (2012) found
that workers had a much lower rate of influenza hospitalizations than the general United States population.
This finding was not unexpected, due to the favorable underlying characteristics of workers compared
with non-workers, such as younger age and a lower
prevalence of underlying medical conditions, which
made workers less likely to be hospitalized for influenza. The study also analyzed influenza-associated
hospitalization by industry in the 2009–2010 pandemic in the USA and found that active workers had
a much lower rate of hospitalization due to influenza
than the general US population aged 18–65 years.
The authors found higher rates of hospitalization
due to influenza in transport and warehousing (OR:
1.53, 95%CI: 1.18–1.54), administrative and support
services and waste management and remediation services (OR:1.51, 95%CI: 1.18–1.91) and healthcare
(OR:1.46, 95%CI: 1.26–1.70), and lower rates of
hospitalization in manufacturing workers (OR:0.45,
95%CI: 0.33–0.60) and public administration workers (OR:0.58, 95%CI: 0.40–0.82). The differences in
influenza hospitalizations according to occupation
may be related to demographic and underlying health
characteristics of the different sectors that put them
at increased risk for acquiring and being hospitalized,
but they may also partially reflect the risk of occupational exposure (Thompson et al., 2014). In our study,
the protective effect of HOR on influenza hospitalization might be explained by the better health and social
conditions of HCW and suggests that the risk factors
for influenza infection are different from those for
influenza hospitalization.
In our study, the comorbidities presented by
inpatient influenza cases played an important role in
the risk of hospitalization and were similar to those
found by other studies. A study by Jain et al. (2009)
of patients hospitalized due to A(H1N1)pdm09 in the
United States found similar rates of diabetes, COPD,
and obesity.

Effect of occupational exposure on A(H1N1)pdm09 infection and hospitalization
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classification that included a detailed list of occupations according to the risk of exposure. Likewise,
reported occupations were stated by each study subject and were then coded according to the Spanish
National Classification of Occupations (CNO-2011)
and thereafter into occupational exposure categories.
In some cases it was difficult to match the stated occupation with a CNO-2011 code, although the rate of
matching was >90%.Therefore, we believe these limitations do not invalidate the main conclusions.
A possible confounder for influenza infection may
be exposure of HCW to the virus at home. As Lau et al.
(2012) suggest, the estimate of A(H1N1)pdm009in
households appears to vary between countries and
settings, with differences in estimates of the secondary infection risk. Not having taken into account the
possibility of household transmission is a limitation of
our study.
The main strengths of this study include its multicenter nature as the main Spanish hospitals were
included in the study. Another strength was that all
outpatient and hospitalized cases were confirmed by
RT-PCR and the vaccination status and clinical variables were obtained directly from medical records. To
ensure the validity of the study, all co-associated variables described in other studies on the risk of infection
or hospitalization by the A(H1N1)pmd09 virus were
included in the multivariate analysis.
In conclusion, the results of this study show that
occupational exposure is a risk factor for influenza
infection. Age and some comorbidities influenced
hospitalization in the 2009–2010 and 2010–11 influenza seasons. Vaccination prevented influenza infection but did not prevent the complications leading to
hospitalization.
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