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People aged 65 and older have a high risk of suffer-
ing from complications of influenza, therefore it is 
recommended that they receive annual influenza vac-
cination. However, vaccination coverage falls far short 
of the target of 75%. In this study we use the vacci-
nation register to evaluate the coverage of influenza 
vaccine in non-institutionalised persons aged 65 and 
over in Navarre, Spain, in the 2010/11 season (104,427 
persons). Vaccination coverage was 58.6%, lower than 
the 62.7% coverage in the 2009/10 season. In the mul-
tivariate analysis, lower coverage was associated with 
being female, age under 80 or over 94 years, immi-
grant status and hospitalisation in the previous year. 
In contrast, persons with major chronic conditions, 
high level of dependence or those with more visits 
to the general practitioner in the previous year had 
higher vaccination coverage. Influenza vaccination in 
the previous season was a strong predictor of vaccina-
tion in the current season (odds ratio: 37.0, 95% con-
fidence interval: 35.7–38.4). The vaccination register 
has been shown to be useful to monitor the coverage 
of influenza vaccination in seniors and may help guide 
strategies to improve coverage.

Introduction 
Computerised vaccination records have been shown to 
be useful in reducing the frequency of missed oppor-
tunities for immunisation, facilitating reminder notices, 
preventing over-immunisation, and providing informa-
tion about immunisation delivery and documentation 
on a population level [1,2]. Vaccination records can 
also be useful tools for clinicians and public health 
officials, for monitoring immunisation coverage and 
for providing feedback to clinicians, patients and case 
management workers [3,4].

Seasonal influenza can cause serious complications in 
the elderly and in subjects with chronic health condi-
tions. Annual vaccination against influenza is the most 

effective measure for reducing morbidity and mortality 
associated with this disease [5-7]. In Spain, the recom-
mendations for preventing seasonal influenza include 
annual vaccination of all people aged 65 and over, but 
the coverage reached in this population is far from the 
75% target proposed by the World Health Assembly for 
2010 [8]. This highlights the importance of monitoring 
the vaccination coverage and identifying possible ways 
to improve it. 

The present study aims to explore the utility of a popu-
lation-based vaccination register to quantify seasonal 
influenza vaccine coverage and to describe its deter-
minants in non-institutionalised subjects aged 65 and 
older. 

Methods 

Vaccination register 
The Regional Health Service of Navarre, Spain, pro-
vides free healthcare to approximately 97% of the pop-
ulation of the region (642,051 inhabitants). All Navarre 
residents at birth are registered into the healthcare 
computerised system and people who change their 
residence to Navarre are registered at the first visit to a 
healthcare centre. From 2000 to 2004 the computerised 
medical record was implemented throughout the whole 
Navarre Health Service, in both hospitals and primary 
care. A specific section in the computerised medical 
record is provided to register vaccinations. Whenever 
health professionals administer a dose of vaccine they 
must register online the type of vaccine, dose num-
ber, brand, batch, date of administration, person who 
administers it and possible incidents. The type and 
brand of vaccine are registered using predefined codes 
to avoid errors and make it easier to consult the infor-
mation recorded. Software filters are applied to ensure 
valid data entry. The same registration system is used 
for all vaccines, both those administered in childhood 
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or adult vaccination programmes and all other vaccines 
that are not included in these programmes. The infor-
mation in this register is available to the physician and 
is part of each patient’s computerised medical record. 
It provides an alert about the doses required to com-
plete the vaccination schedules and performs the func-
tions of the vaccination record, regardless of whether 
the patient retains a paper copy. 

The information contained in the vaccination register is 
exported weekly to an individual-level database. In this 
format, the information from the vaccine register can 
be linked to other databases (as described below) with 
complementary data, such as data on demographics 
or data on incidence of vaccine-preventable diseases. 
The combined data can be used to monitor the cover-
age of each vaccine, to plan improvements in coverage, 
to detect vaccine failures and to evaluate the effective-
ness of different vaccines. 

Influenza vaccination campaign
In the 2010/11 season, the influenza vaccination cam-
paign in Navarre took place from 11 October to 26 
November, following a system similar to that used in 
previous seasons [9]. The trivalent inactivated vaccine 
was used, with the composition recommended by the 
World Health Organization [10]. In Navarre, the vaccine 
was indicated for all persons aged 60 and over, and for 
persons with chronic diseases that increase the risk of 
influenza complications [9]. The vaccines for this pro-
gramme were purchased centrally by the regional gov-
ernment and were distributed to all primary healthcare 
centres. Before the vaccination campaign began, an 
information campaign focusing on the target popula-
tion was carried out by means of posters in the health-
care centres and notices in the media to let people 
know the population groups for whom the vaccine was 
indicated and where they could go to be vaccinated. 
Physicians and nurses in primary care centres were 
sent a detailed protocol of the programme with the 
objectives, dates, indications, logistics, instructions 
on how to register the doses administered, and phone 
numbers for further information [9]. Healthcare staff in 
the healthcare centres took advantage of all contacts 
with patients to remind them of the benefits of being 
vaccinated against influenza. 

Study population and variables
Using computerised databases of physicians, we 
selected all non-institutionalised persons aged 65 and 
older who were covered by the Navarre Health Service 
at the beginning of the vaccination campaign. According 
to the national and regional protocols all subjects in 
this study population had indication for influenza vac-
cination [9]. From the computerised database of pri-
mary healthcare, we obtained the following baseline 
variables: sex, age, migrant status, district of resi-
dence, major chronic conditions, high level of depend-
ence (Barthel’s index <40), number of outpatient visits 
during the previous 12 months and hospitalisation in 
the previous 12 months. Residence in municipalities 

Table 1
Characteristics of the population aged 65 and older and 
respective 2010/11 seasonal influenza vaccine coverage, 
Navarre, Spain (n=104,427)

Characteristic Number of 
people (%)

Number of 
vaccinated 
people (%)

Total 104,427 (100) 61,195 (58.6)
Sex

 Male 45,712 (43.8) 27,201 (59.5)
 Female 58,715 (56.2) 33,994 (57.9)

Age group, years
 65–69 27,543 (26.4) 12,605 (45.8)
 70–74 21,995 (21.1) 12,715 (57.8)
 75–79 22,353 (21.4) 14,289 (63.9)
 80–84 17,220 (16.5) 14,289 (63.9)
 85–89 10,291 (9.9) 6,905 (67.1)
 90–94 3,749 (3.6) 2,426 (64.7)
 95–99 1,081 (1.0) 601 (55.6)
 ≥ 100 195 (0.2) 61 (31.3)

Number of major chronic conditions
 0 45,049 (43.1) 22,750 (50.5)
 1 33,767 (32.3) 21,204 (62.8)
 >1 25,611 (24.5) 17,241 (67.3)

Major chronic conditions
 Liver cirrhosis 2,214 (2.1) 1,320 (59.6)
 Diabetes 20,827 (19.9) 13,545 (65.0)
 Heart disease 21,333 (20.4) 14,261 (66.8)
 Haematological cancer 1,026 (1.0) 629 (61.3)
 Non-haematological cancer 16,806 (16.1) 10,539 (62.7)
 Immunological disease 838 (0.8) 525 (62.6)
 Pulmonary disease 15,038 (14.4) 10,101 (67.2)
 Renal diseases 8,590 (8.2) 5,814 (67.7)
 Dementia 4,429 (4.2) 2,926 (66.1)
 Stroke 6,848 (6.6) 4,516 (65.9)
 Rheumatic disease 1,800 (1.7) 1,117 (62.1)
 Morbid obesity (BMI ≥40 kg/m2) 1,962 (1.9) 1,197 (61.0)

Visits as outpatient in the previous year
 0–3 36,670 (35.1) 16,928 (46.2)
 4–7 31,403 (30.1) 19,415 (61.8)
 >7 36,354 (34.8) 24,852 (68.4)

Seasonal influenza vaccine
2009/10 64,245 (61.5) 55,700 (86.7)
 2008/09 62,385 (59.7) 53,604 (85.9)
 2007/08 58,607 (56.1) 50,332 (85.9)
 Vaccinated in all three previous 
seasons 49,247 (47.2) 44,699 (90.8)

Place of residence
 Rural area 50,341 (48.2) 30,010 (59.6)
 Urban area 54,086 (51.8) 31,185 (57.7)

Immigrant 1,699 (1.6) 542 (31.9)
High level of dependence 858 (0.8) 621 (72.4)
Hospitalisation in the previous 
year 12,191 (11.7) 7,772 (63.8)

BMI: Body mass index.
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with more than 10,000 inhabitants was considered 
urban and any other was defined as rural. The major 
chronic conditions were defined according to the 
International Classification of Primary Care, version 2 
[11], and included: heart disease (K71, K74-77, K81-K84, 
K99), lung disease (R79, R95, R96, R99), renal disease 
(U99), cancer (A79, B72-B74, D74-D78, F74, H75, K72, 
L71, N74, N76, R84, R85, S77, S79, T71, T73, U75-U77, 
U79, W72-W73, X75-X77, X81, Y77-Y79), diabetes (T89, 
T90), liver cirrhosis (D97), dementia (P70), stroke (K90, 
K91), immunodeficiency or transplants (B78, B79, B90, 
D28, K28, U28), rheumatic disease (L88) and morbid 
obesity (body mass index of 40 kg/m2 or greater).

From the vaccination register we obtained information 
on influenza vaccination in the 2010/11 season, as well 
as influenza vaccination in the three previous seasons. 
Individuals with no information on vaccination status 
were considered unvaccinated.

The Navarre Ethical Committee for Medical Research 
approved the study protocol.

Analysis
This study was conducted in Navarre after the 2010/11 
influenza vaccination campaign was concluded. The 
distribution of the baseline covariates in the population 

was evaluated. Age was categorised in 5-year groups, 
and number of outpatient visits in the previous year 
was categorised in tertiles. 

Influenza vaccine coverage in the 2010/11 season was 
quantified as the percentage of people vaccinated in 
each population group. This data was compared with 
coverage in the previous seasons which was calculated 
the same way as for 2010/11. Possible determinants of 
influenza vaccine coverage in the 2010/11 season were 
investigated using univariate and multivariate logistic 
regression models. The analyses were conducted using 
SPSS 18. 

Results 

Characteristics of the population
A total of 104,427 non-institutionalised individuals 
aged 65 or older were included in the analysis. They 
represented 94.4% of the population in this age group 
in the region. The 5.6% remaining were those who 
were institutionalised or people without coverage by 
the public healthcare service of Navarre. Some 32,536 
(31%) were aged 80 or older, 58,715 (56%) were women, 
and 59,378 (57%) presented at least one major chronic 
condition, most frequently, heart disease (21,333, 20%) 

Table 2
Determinants of 2010/11 seasonal influenza vaccine coverage, Navarre, Spain (n=104,427)

Factor Crude odds ratios 
(95% confidence interval)

Adjusted odds ratios 
(95% confidence interval)a P 

Female vs. male 0.94 (0.91–0.96) 0.91 (0.88–0.93) <0.001
Age group (in years) 
 65–69 Reference Reference
 70–74 1.62 (1.57–1.68) 1.56 (1.50–1.62) <0.001
 75–79 2.10 (2.03–2.18) 1.91 (1.84–1.98) <0.001
 80–84 2.44 (2.35–2.54) 2.18 (2.09–2.27) <0.001
 85–89 2.42 (2.31–2.53) 2.17 (2.07–2.28) <0.001
 90–94 2.17 (2.02–2.33) 2.03 (1.89–2.19) <0.001
 95–99 1.48 (1.31–1.68) 1.50 (1.32–1.70) <0.001
 ≥100 0.54 (0.40–0.73) 0.66 (0.48–0.90) 0.008
Major chronic conditions
 None Reference Reference
 1 1.65 (1.61–1.70) 1.41 (1.36–1.45) <0.001
 >1 2.02 (1.96–2.09) 1.50 (1.45–1.55) <0.001
Visits as outpatient in the previous year
 0–3 Reference Reference
 4–7 1.89 (1.83–1.95) 1.79 (1.74–1.85) <0.001
 >7 2.52 (2.45–2.60) 2.19 (2.12–2.27) <0.001
Immigrant vs. Spanish citizen 0.33 (0.29–0.36) 0.40 (0.36–0.45) <0.001
Residence in urban area vs. rural area 0.92 (0.90–0.95) 1.00 (0.98–1.03) 0.836
High level of dependence 1.86 (1.60–2.16) 1.27 (1.09–1.49) 0.003
Hospitalisation in the previous year 1.28 (1.23–1.33) 0.89 (0.85–0.93) <0.001

a Logistic regression model including all the variables listed in the table.
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or diabetes (20,827, 20%), and 12,191 (12%) had been 
hospitalised in the previous year (Table 1). 

Influenza vaccine coverage 
in the 2010/11 season 
Overall influenza vaccine coverage reached 58.6% of 
the study population. The coverage was slightly higher 
in men (59.5%) and differed by age group, with the 
highest vaccine coverage observed for the 85 to 89 
year age group (67.1%) and the lowest for subjects older 
than 99 years (31.3%) or aged 65 to 69 years (45.8%). 

Subjects with major chronic conditions were more 
likely to be vaccinated, and an upward trend was seen 
with increasing number of diseases. People with renal 
(67.7%), pulmonary (67.2%) and heart diseases (66.8%) 
had the highest vaccination rates. 

The proportion of vaccinated people increased with 
the number of visits as outpatient in the previous year, 

from 46.2% in subjects with zero to three visits to 
68.4% in those with more than seven visits. 

The highest influenza vaccine coverage was observed 
in subjects who had been vaccinated in all three pre-
vious seasons (90.8%). Vaccination coverage was also 
high in subjects who had been vaccinated against 
influenza in the 2009/10 season (86.7%). 

Similar coverage was observed among persons with 
urban or rural residence. Immigrants had the lowest 
vaccination rates (31.9%) (Table 1).

Determinants of seasonal 
influenza vaccine coverage
Multivariate analyses showed that having at least 
one major chronic condition, more than three visits 
as an outpatient in the previous year, and high level 
of dependence were associated with greater vaccina-
tion uptake. Age was significantly associated with vac-
cine uptake, especially in the age group 85 to 89 years 
(odds ratio (OR): 2.18, 95% confidence interval (CI): 
2.09–2.27) and 80 to 84 years (OR: 2.17, 95% CI: 2.07–
2.28) as compared with those aged 65 to 69. On the 
other hand, being female, being older than 99 years of 
age, being an immigrant or having been hospitalised 
in the previous year were associated with a lower sea-
sonal vaccination uptake. Residence in an urban area 
was not significantly associated with differences in 
seasonal influenza vaccine coverage (Table 2). 

When each type of major chronic condition was consid-
ered separately after adjusting for all other covariates, 
vaccination rates were found to be higher among peo-
ple with pulmonary disease (OR: 1.25, 95% CI: 1.20–
1.30), diabetes and heart disease (OR: 1.18, 95% CI: 
1.14–1.22 for both diseases). Non-haematological can-
cer and renal disease were also associated with sig-
nificantly higher influenza vaccine coverage. The other 
chronic conditions evaluated were not associated with 
vaccination uptake (Figure). 

When influenza vaccination in the previous season was 
introduced in the adjusted model, it was found to be 
a strong predictor of vaccination in the current season 
(OR: 37.0, 95% CI: 35.7–38.4). Having been vaccinated 
in all three previous seasons improved the predictive 
value (OR: 55.8, 95% CI: 53.5–58.2) (Table 3). 

Time trends in vaccine coverage
The vaccine register made it possible to obtain esti-
mates of influenza vaccination coverage in seniors in 
the most recent seasons using comparable criteria. In 
2006 influenza vaccine coverage in non-institution-
alised persons aged 65 or over was 59.9%, rising to 
61.3% in 2007 and peaking at 62.7% in the 2008/09 
and 2009/10 seasons. The coverage achieved in the 
2010 campaign (58.6%) represents a decline with 
respect to coverage in the previous campaign (p<0.001) 
and breaks the previous upward trend. 

Figure
Major chronic conditions as determinants of 2010/11 
seasonal influenza vaccine coverage, Navarre, Spain 
(n=104,427)

Liver cirrhosis

Diabetes
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Haematological cancer

Immunological disease

Pulmonary disease

Non-haematological cancer

Renal disease

Dementia
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Morbid obesity (BMI ≥40 kg/m2)

0.5 1 1.5

Odds ratio

BMI: Body Mass Index.
Odds ratios obtained from a logistic regression analysis adjusted 

for sex, age, outpatient visits in the previous 12 months, 
immigrant status, urban/rural residence, level of dependence 
and hospitalisation in the previous 12 months.
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Discussion 
Our results show the utility of the vaccination register 
in monitoring the coverage of influenza vaccination in 
seniors in Navarre and in identifying factors that affect 
this coverage. 

Vaccination registries have been shown to be useful in 
clinical assessment and in estimating coverage [12]. In 
Navarre, the vaccine register is used primarily so that 
physicians and nurses can consult the vaccine status 
of their patients at any time and to programme the 
dates to administer the doses of the vaccine schedule. 
This register allows more rigorous research, because it 
contains individual-level information that can be used 
to conduct population-based studies to measure the 
impact of vaccination programmes, to evaluate vaccine 
effectiveness, and to monitor vaccine safety [13-21]. 

Although the completeness and accuracy of the vaccine 
register have not been evaluated in Navarre, there are 
multiple data that support it. The number of doses reg-
istered is very close to the number of doses distributed 
from the regional vaccination programme, and the small 
differences can be explained on the basis of stock, 
expired doses, cold chain failure or other incidents. 
No discrepancies have been detected in healthcare or 
public health practice between the vaccination data in 
the register and the information in patients’ vaccina-
tion records. The person who administers the vaccine 
documents it at the same time. Furthermore, one of the 
indicators used in quality assurance of primary care in 
Navarre is the vaccination coverage in people for whom 
the vaccine was indicated, which serves as an incen-
tive for physicians to record all doses administered. 

Vaccination registries make it possible to evaluate 
coverage continually in the whole population in a way 
that is comparable over time. Vaccination coverage 
has also been studied through surveys in population 
samples [22-24]. Although the coverage of influenza 

vaccination in our study (58.6%) is within the range 
of what other authors have reported [22-24], it is far 
from the programme objective and leaves considerable 
margin for improvement [8]. Vaccination coverage in 
Navarre had increased in recent years through efforts 
to improve information and vaccine uptake. However, 
coverage fell appreciably after the influenza A(H1N1)
pdm09 pandemic in 2009. Women had lower vaccina-
tion coverage than men, and people with chronic con-
ditions were more likely to be immunised, in particular 
those with pulmonary disease, diabetes or heart dis-
ease. All these results are consistent with what has 
been described in the literature [22,25]. However, cov-
erage in persons with major chronic conditions could 
still be improved. Hospitalisation in the previous year 
was associated with a lower probability of vaccination, 
which suggests that in these patients’ primary care, 
measures like vaccinations may be forgotten, despite 
the fact that their potential benefit in these persons 
may be even greater.

Influenza vaccination in previous seasons was a strong 
predictor of vaccination in the current season, which 
shows that efforts to improve vaccine uptake may be 
rewarded by increased commitment to the programme 
in successive seasons. It is likely that people’s objec-
tions to and reservations about the vaccine are largely 
overcome after being vaccinated for the first time. 

Although influenza vaccination is considered an effec-
tive measure against influenza, the decision whether 
or not to accept the vaccine is influenced by many fac-
tors. Low immunisation coverage is usually attributed 
to a combination of patient characteristics, beliefs 
and attitudes about vaccines, and barriers to access 
[22]. In this study we only evaluated factors depending 
on the subject, even though some healthcare factors 
may also influence the vaccination coverage achieved. 
Some authors have pointed out that the single most 
important factor is the recommendation of a healthcare 

Table 3
Previous seasonal influenza vaccinations as determinants of 2010/11 seasonal influenza vaccine uptake, Navarre, Spain 
(n=104,427)

Vaccination status Crude odds ratios 
(95% confidence interval)

Adjusted odds ratios (95% 
confidence interval)a P

Analysis 1
Not vaccinated in 2009/10 season Reference Reference -
Vaccinated in 2009/10 season 41.2 (39.7–42.7) 37.0 (35.7–38.4) <0.001
Analysis 2
Not vaccinated in 2009/10 season Reference Reference -
Vaccinated in 2009/10 but not in all three previous seasons 17.4 (16.6–18.2) 16.2 (15.5–17.0) <0.001
Vaccinated in 2009/10 and in all three previous seasons 62.0 (59.5–64.7) 55.8 (53.5–58.2) <0.001

a  Logistic regression model adjusted for sex, age, major chronic conditions, outpatient visits in the previous 12 months, immigrant status, 
urban/rural residence, level of dependence and hospitalisation in the previous 12 months. 
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professional [24]. When vaccination in elderly peo-
ple has been explored, perceptions of enjoying good 
health and the feeling of not being susceptible to influ-
enza were the reasons most frequently mentioned for 
non-compliance. It was also associated with the opin-
ion that the complications of influenza were not dan-
gerous [25]. 

Our results demonstrate the need to improve influenza 
vaccination coverage in Navarre. Activities should be 
directed to increasing awareness of those who belong 
to high-risk groups, encouraging healthcare workers to 
proactively propose influenza vaccination, promoting 
the use of patient reminders, and developing effective 
communication and education campaigns [6,26]. 

Conclusion
The Navarre vaccine register has been shown to be a 
useful tool in determining vaccine coverage in the pop-
ulation, its evolution over time, and the influence of 
different factors. This information has made it possible 
to detect possible ways to improve coverage and may 
aid the design of more efficient measures to achieve 
this objective.
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