
ARTICLE IN PRESSG Model
JVAC-8146; No. of Pages 6

Vaccine xxx (2008) xxx–xxx

Contents lists available at ScienceDirect

Vaccine

journa l homepage: www.e lsev ier .com/ locate /vacc ine

Coverage and predictors of influenza vaccination among adults living
in a large metropolitan area in Spain: A comparison between

the immigrant and indigenous populations
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1. Introduction

Influenza is a very important cause of morbidity. It leads to
excess mortality and a large number of hospitalisations each year,
and as a consequence results in an enormous annual economic
burden [1–4].

This is so despite the fact that clinical trials and observational
studies have demonstrated the effectiveness of influenza vaccine
in reducing the onset of the illness among healthy subjects under
the age of 65, and in reducing influenza complications, hospital
admissions and death among both the over-65 age group and all
subjects with underlying medical disorders regardless of age [5–8].

For over many years, the health authorities in Spain have – as
in the USA and most other developed countries – been recom-
mending annual influenza vaccination for all subjects above the
age of 64 years, younger subjects with chronic diseases that ren-

∗ Corresponding author at: Unidad de Docencia e Investigación en Medicina Pre-
ventiva y Salud Pública, Facultad de Ciencias de la Salud, Avda de Atenas s/n, 28922
Alcorcón, Madrid, Spain. Tel.: +34 91 4888853; fax: +34 91 4888848.

E-mail address: rodrigo.jimenez@urjc.es (R. Jiménez-Garcı́a).
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fluenza vaccination coverage in Madrid (Spain). Coverages were estimated
pecial attention was placed on the immigrant population. Individual data
e Madrid City Health Survey conducted in 2005 was used. Overall influenza
Compliance with age-based influenza vaccine guidelines (≥65 years) was
who had an associated chronic condition, it was 37.9% and 24.1% among
for 12.4% of the sample. Overall crude coverage was significantly lower
g the indigenous population (11.2% vs. 25.9%), but once the multivariate
he association became non-significant. In conclusion, it must be said that
tes an inadequate level of influenza vaccination coverage among HCWs and

the other hand, coverages among subjects aged ≥65 years are acceptable
rence in vaccine use between immigrants and indigenous subjects. Strate-
eir effectiveness in enhancing vaccination coverages should be applied in
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der sufferers susceptible to influenza-related complications, and
predictors of influenza vaccination among adults living in a large
enous populations, Vaccine (2008), doi:10.1016/j.vaccine.2008.05.053

health care workers (HCWs) [5,9,10]. In all such cases vaccination
is administered free of charge.

The WHO and a number of authors have highlighted the useful-
ness and importance of studying influenza vaccination coverages
and factors associated with such vaccination in target populations
[5,11–14].

Spanish vaccination coverage studies targeting the over-64 age
group have recorded values as high as 50–70%, which are compa-
rable to those reported by other European countries and the USA
[5,15–17]. For other target groups in Spain these proportions are
significantly lower, i.e., 30.5% for high-risk subjects aged <65 years,
and 19.65% for HCWs in 2003 [18].

One reason for conducting studies on urban populations is that
researchers both here in Spain and abroad have found use of preven-
tive services, including influenza vaccination, to be greater in rural
than in large metropolitan areas [17,19–22]. The different demo-
graphic composition of urban and rural areas, particularly in terms
of the percentage of the immigrant population, may also contribute
to such differences [23]. To date, hardly any information has been
available in Spain on immigrants’ use of preventive care in general,
and influenza vaccination in particular [18,23].

dx.doi.org/10.1016/j.vaccine.2008.05.053
http://www.sciencedirect.com/science/journal/0264410X
mailto:rodrigo.jimenez@urjc.es
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This sought to evaluate influenza vaccination coverage in Madrid
(Spain), using data from the 2004–2005 Madrid City Health Survey.
Coverages were estimated for target groups, such as the elderly,
subjects with concomitant chronic illnesses that constitute an
indication for vaccination and HCWs, with special attention to
immigrants. Reasons for vaccine uptake in these groups were also
analysed.

2. Patients and methods

A descriptive, cross-sectional study was conducted on influenza
vaccination coverage among adult subjects (ages 16 years and over)
living in Madrid, Spain’s capital city having a population of approx-
imately 3.2 million [24].

Our study was based on individual data drawn from by
the Madrid City Health Survey (Encuesta de Salud de la ciu-
dad de Madrid – ESCM 05). This survey was undertaken by
the Madrid City Council from November 2004 to June 2005
on a representative sample of the non-institutionalised Madrid
city population. The sampling procedure was conducted in two
stages, with stratification by clusters. The survey covered a total
of 7341 adults, and the estimated overall sample error was
±0.7%.

Information was collected by personal, home-based interviews
using a structured questionnaire. Details of ESCM 05 methodology
are described elsewhere [24].

To assess influenza vaccination status, we considered the
response (yes or no) to the question, “Did you have a flu shot in
the latest campaign?”.

The following independent variables were analysed: age; sex;
nationality (immigrant or indigenous); occupation as a HCW; and
presence of any associated chronic conditions that indicate the
Please cite this article in press as: Jiménez-Garcı́a R, et al., Coverage and
metropolitan area in Spain: A comparison between the immigrant and indig

advisability of influenza vaccination (diabetes, asthma, chronic
bronchitis and heart or brain disease). The dichotomous (yes/no)
variable, “comorbidity”, was created on the basis of self-reported
presence of any of the chronic diseases analysed.

The immigrant population selected comprised subjects who,
when asked ‘What is your nationality?’, answered ‘foreign’, and
whose country of origin was neither a European Union (EU) coun-
try nor the USA or Canada. Such persons are regarded as “economic
immigrants” [24].

Among vaccinated subjects, the reason given for receiving the
vaccination was analysed. This included four possible categories,
i.e., recommendation by a physician, own request, vaccination at
the workplace and others.

Anti-influenza coverage was calculated by estimating the pro-
portion of individuals who were vaccinated against influenza, and
their corresponding 95% confidence intervals. Influenza coverages
were described and compared according to the study variables.
Specific comparisons were made between indigenous subjects and
immigrants.

Multivariate logistic regression models were generated so that,
using influenza vaccination as the dependent variable, we could

Table 1
Influenza vaccination coverage by age group, according to subjects’ socio-demographic va

Variable Category 16–34 years 35–49 years

Sex Male 8.45 ± 0.93 (1098) 9.88 ± 1.11 (866)
Female 9.70 ± 0.96 (1078) 12.34 ± 1.12 (1053)

HCWs* No 8.89 ± 0.67 (2109) 10.78 ± 0.08 (1812)
Yes 14.60 ± 4.80 (64) 19.20 ± 4.57 (95)

Total 9.05 ± 0.67 (2176) 11.19 ± 0.79 (1919)

Entries show percentage influenza vaccination in the latest campaign (coverage), ±95% co
(HCWs), the 16- to 34-year age group only included subjects aged 18 to 34 years. N/A: no
 PRESS
ine xxx (2008) xxx–xxx

then determine which of the variables covered was independently
associated with influenza vaccination.

Estimates were made using the “svy” (survey commands) func-
tions of the STATA program, which enabled us to incorporate the
sampling design and weights into all our statistical calculations
(descriptive, confidence intervals, logistic regression). Statistical
significance being set at p < 0.05 (p values are two-tailed).

3. Results

The initial response rate for the ESCM 05 was 40%, with the
main reasons for replacement being “repeated absence” (43.6%)
and “refusal to participate” (25.2%). Details on the evaluation of
non-respondents can be found elsewhere [24]. Finally, 7341 adults
were interviewed.

Overall influenza vaccination coverage for the total sample was
24%. Table 1 shows the results of the analysis of influenza vac-
cination coverage by age group, according to subjects’ sex and
occupation.

The prevalence of individuals in the study sample who reported
receiving influenza vaccine rose significantly with age (p < 0.001),
with coverages of 9.1% and 63.9% in evidence for the 16–34 and over-
64 age groups, respectively. The increase with age was significant
for all the subgroups analysed. Crude influenza vaccination uptake
was significantly higher among females.

Among HCWs, influenza vaccination coverage was 24.1%, a fig-
ure that was significantly higher (p < 0.001) than for non-HCWs
(12.5%).

The overall prevalence of any chronic conditions (comorbidity)
that might represent an indication for influenza vaccination was
14.4%. Table 2 shows influenza vaccination coverage by age group,
according to the different chronic diseases analysed.
predictors of influenza vaccination among adults living in a large
enous populations, Vaccine (2008), doi:10.1016/j.vaccine.2008.05.053

The frequency of individuals who reported having received vac-
cine was higher (p < 0.001) among persons who suffered (56.1%)
than among those who did not suffer from chronic disease (18.7%),
with these differences proving significant across all age groups.

Subjects with any of the four specific chronic diseases studied
were also vaccinated in significantly greater numbers than were
subjects who did not suffer from these illnesses (p < 0.01). In addi-
tion, coverage among any of the chronic-disease sufferers increased
with age. The highest coverages were observed for individuals with
diabetes and heart disease.

The proportion of the population classified as being at
“increased risk” for influenza complications (ages >64 years or <65
years with a chronic condition) was 28.8% and of these, 58.6%
reported being vaccinated. Hence, compliance with age-based
influenza vaccine guidelines (≥65 years) was 63.9%, and among
those under this age who had an associated chronic condition it
was 37.9%.

With regard to subjects’ reasons for seeking vaccination, Table 3
shows “recommended by a physician” as the reason most cited by
subjects aged 18–64 years (75.6%) and ≥65 years (91.8%), followed
by “vaccination at place of work or study” among the young (13.2%),

riables and occupation

50–64 years ≥65 years Total

23.20 ± 1.71 (706) 64.71 ± 2.05 (646) 21.85 ± 0.77 (3316)
20.62 ± 1.49 (888) 63.44 ± 1.62 (983) 25.81 ± 0.74 (4002)

20.86 ± 1.13 (1523) N/A 12.47 ± 0.48 (5444)
44.24 ± 6.77 (63) N/A 24.06 ± 3.13 (222)

21.79 ± 1.13 (1594) 63.93 ± 1.27 (1629) 23.98 ± 0.53 (7318)

nfidence interval half-width, with sample size (n). In the case of health care workers
t available.

dx.doi.org/10.1016/j.vaccine.2008.05.053
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Table 2
Influenza vaccination coverage by age group and presence of chronic disease

Variable Category 16–34 years 35–49 years 50–64 years ≥65 years Total

Brain disease
No 8.95 ± 0.67 (2169) 11.13 ± 0.79 (1909) 21.46 ± 1.13 (1569) 64.02 ± 1.30 (1553) 23.51 ± 0.54 (7200)
Yes 60.91 ± 27.67 (4) 14.66 ± 13.60 (7) 42.91 ± 10.75 (24) 63.35 ± 6.08 (73) 55.53 ± 5.12 (108)

Diabetes
No 8.79 ± 0.66 (2159) 10.83 ± 0.79 (1889) 19.72 ± 1.13 (1480) 62.92 ± 1.37 (1420) 22.16 ± 0.53 (6948)
Yes 42.83 ± 13.90 (14) 37.63 ± 10.87 (25) 49.65 ± 5.15 (113) 71.03 ± 3.29 (206) 61.12 ± 2.77 (358)

No 8.75 ± 0.67 (2087) 10.35 ± 0.77 (1855) 20.79 ± 1.13 (1535) 62.42 ± 1.33 (1502) 22.76 ± 0.54 (6979)
)

88)
6)

03)
0)

5% co
Respiratory diseasea
Yes 15.51 ± 4.24 (87) 35.08 ± 6.97 (59

Heart disease
No 9.06 ± 0.67 (2155) 10.64 ± 0.78 (18
Yes 6.19 ± 6.05 (16) 39.68 ± 10.56 (2

Comorbidity
No 8.43 ± 0.67 (2055) 9.67 ± 0.67 (18
Yes 19.15 ± 3.93 (114) 33.19 ± 5.01 (11

Entries show percentage influenza vaccination in the latest campaign (coverage), ±9
Please cite this article in press as: Jiménez-Garcı́a R, et al., Coverage and
metropolitan area in Spain: A comparison between the immigrant and indig

suffering diabetes and/or asthma and/or chronic bronchitis and/or and heart and/or brain
a Respiratory disease includes asthma or chronic bronchitis.

Table 3
Reason for vaccination by age group and presence of associated chronic condition

Reason Age 16–64 years

Associated chronic condition

No Yes Tot

Recommended by a physician 70.78 ± 2.19 (385) 91.22 ± 2.14 (156) 75
Own request 11.87 ± 1.54 (74) 2.33 ± 1.08 (11) 9
Vaccination at place of work or study 15.49 ± 1.75 (61) 5.65 ± 1.63 (5) 13
Other 1.87 ± 0.73 (7) 0.80 ± 080 (1) 1

Entries show percentage proportion ±95% confidence interval half-width, with the samp

and “own request” (7.7%) among the elderly. Distribution of this
variable by presence of concomitant chronic disease showed a sig-
nificantly higher percentage of individuals receiving vaccine as a
result of medical indication among study subjects suffering from
these diseases, across both age groups (p < 0.01).

The number of persons who declared being foreigners totalled
1011. Of these, 908 were classified as “immigrants” for study pur-

Table 4
Distribution, influenza vaccination coverage and reason for vaccination among indigenou

Distribution (% ± 95% CI)

Indigenous I

Agea,b

Mean 95% CI 48.37 ± 0.26
16–49 years 55.64 ± 0.67
50–64 years 20.86 ± 0.53
>64 years 24.50 ± 0.57

Sexa,b

Male 45.78 ± 0.68
Female 54.22 ± 0.68

Comorbiditya,b

No 84.80 ± 0.48
Yes 15.20 ± 0.48

Risk groupa,b

<65 years and comorbidity 6.55 ± 0.33
>64 years and comorbidity 8.33 ± 0.37

HCWsa

No 95.61 ± 0.59
Yes 4.39 ± 0.61

Reason for vaccinationa,c

Recommended by a physician 85.52 ± 0.96
Own request 9.42 ± 0.79
Place of work or study 4.27 ± 0.55

“Comorbidity” includes subjects suffering diabetes and/or asthma and/or chronic bronch
a Statistically significant association (p < 0.05) on comparing the distribution of variable
b Statistically significant association (p < 0.05) on analysing vaccine coverages among in
c Percentages do not sum 100% as a little proportion answered “Other” to this question
49.60 ± 7.01 (58) 81.46 ± 3.62 (123) 48.92 ± 3.00 (327)

19.72 ± 1.12 (1490) 62.27 ± 1.44 (1296) 21.36 ± 0.53 (6829)
52.36 ± 5.47 (101) 70.15 ± 2.70 (328) 62.03 ± 2.43 (471)

16.33 ± 1.10 (1333) 59.83 ± 1.61 (1051) 18.66 ± 0.53 (6242)
50.65 ± 3.40 (257) 71.36 ± 2.01 (571) 56.10 ± 1.66 (1052)

nfidence interval half-width, with sample size (n). “Comorbidity” includes subjects
predictors of influenza vaccination among adults living in a large
enous populations, Vaccine (2008), doi:10.1016/j.vaccine.2008.05.053

disease.

Age ≥65 years

Associated chronic condition

al No Yes Total

.60 ± 1.79 (541) 90.76 ± 1.25 (553) 93.47 ± 1.33 (362) 91.84 ± 0.92 (915)

.62 ± 1.22 (85) 8.73 ± 1.22 (50) 6.23 ± 1.32 (23) 7.73 ± 0.91 (73)
.17 ± 1.42 (66) N/A N/A N/A
.62 ± 0.59 (8) 0.51 ± 0.26 (4) 0.31 ± 0.23 (2) 0.43 ± 0.18 (6)

le size (n). N/A: not available.

poses, and so immigrants accounted for 12.4% of the sample. As for
the immigrants’ country of origin, 74.1% came from Latin America,
11% from Eastern European countries, 9.1% from Africa, and 3.7%
from Asia.

Table 4 shows the distribution, influenza vaccination coverage
and reason for vaccination among indigenous subjects and immi-
grants living in Madrid.

s subjects and immigrants living in Madrid

Vaccination coverage (% ± 95% CI)

mmigrant Indigenous Immigrant

35.85 ± 0.41 25.85 ± 0.59 11.21 ± 1.13
88.09 ± 1.09 10.23 ± 0.58 9.19 ± 1.13

8.83 ± 0.96 22.23 ± 1.17 12.90 ± 3.73
3.08 ± 0.58 63.92 ± 1.28 63.78 ± 9.13

49.60 ± 1.82 23.75 ± 0.85 9.92 ± 1.56
50.40 ± 1.82 27.61 ± 0.81 12.47 ± 1.62

93.37 ± 0.91 20.02 ± 0.58 9.99 ± 1.12
6.63 ± 0.91 58.03 ± 1.69 26.60 ± 0.59

5.31 ± 0.83 41.10 ± 2.58 11.52 ± 0.46
1.12 ± 0.35 72.39 ± 2.06 88.04 ± 8.87

98.03 ± 0.8 13.11 ± 0.97 9.10 ± 1.99
1.97 ± 1.01 24.63 ± 4.91 13.33 ± 11.3

70.11 ± 5.09 NA NA
18.81 ± 4.40 NA NA

7.99 ± 2.90 NA NA

itis and/or and heart and/or brain disease. HCWs: health care workers.
s between indigenous subjects and immigrants.
digenous subjects and immigrants.
.

dx.doi.org/10.1016/j.vaccine.2008.05.053
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Table 5
Crude and adjusted odds ratios (OR) for variables associated with influenza vaccina

Variables Category Age 16–64 years

Crude OR (95% CI)

Gender
Female 1
Male 0.90 (0.76–1.07)

Age group (years)

16–34 1
35–49 1.27 (1.01–1.58)
50–64 2.80 (2.28–3.44)
65–74 N/A
≥75 N/A

HCWs
No 1
Yes 2.22 (1.57–3.14)

Nationality
Immigrant 1
Indigenous 1.49 (1.15–1.927)

Comorbidity
No 1
Yes 5.12 (4.10–6.39)

N/A: not available, HCWs: health care workers. “Comorbidity” includes subjects su
disease.

Compared to indigenous subjects, immigrants were younger,
had a smaller proportion of females and HCWs, and suffered from
fewer comorbidities (p < 0.05). Total unadjusted vaccination cov-
erage was significantly lower among immigrants than indigenous
adults (11.2% vs. 25.9%). Even after stratification by study variables,
coverages remained lower among immigrants.

The influenza vaccination coverage was 11.4% for those immi-
grants that have Spanish as their natal language (Latin Americans)
and 11.1% for those coming from countries where other languages
are spoken; this difference was not statistically significant.

The reasons for seeking vaccination differed significantly
between immigrant and indigenous adults (p < 0.01): immigrants
received the vaccine at their “own request” to a greater extent than
did indigenous subjects (18.8% vs. 9.4%), and less frequently because
it had been “recommended by a physician” (70.1% vs. 85.5%).

The multivariate analysis (Table 5) showed that, for the 18–64
age group, the variables associated with a greater probability of
having received influenza vaccine were higher age, HCW status, and
presence of an associated chronic disease. For those aged ≥65 years,
as with the younger group, the adjusted odds ratio increased sig-
nificantly with age and with the presence of an associated chronic
disease. After adjustment for possible confounders, no significant
association was found between nationality and influenza vaccina-
tion in any of the age groups analysed.
Please cite this article in press as: Jiménez-Garcı́a R, et al., Coverage and
metropolitan area in Spain: A comparison between the immigrant and indig

4. Discussion

Overall influenza vaccination coverage for the total sample was
24%, a figure that is almost the same as that reported by Müller and
Szucs in a population-based survey conducted on a sample of 2000
Spanish adults during the 2004/05 influenza season (23%) [15].

Coverage of the elderly living in Madrid was 63.9%, which
was also very similar to the percentage obtained with data from
the 2003 Spanish National Health Survey (NHS) (63.7%), though
lower than the results for Spain reported by Kroneman et al. (67%)
[17,18,25]. Moreover, coverage of the Madrid elderly population was
higher than that of the USA in 2005 (59.6%) [5].

Yet, despite the fact that the vaccination coverage among the
elderly living in Madrid is acceptable and similar to that in other
European countries, a major effort is still needed to reach WHO
objectives for 2010 (75% vaccination coverage rate in the elderly
population) [15,26].

Among Madrid HCWs the estimated influenza vaccination cov-
erage was 24.1%, a rate higher than the Spanish average (19.7%)
y age group

Age ≥65 years

justed OR (95% CI) Crude OR (95% CI) Adjusted OR (95% CI)

1 1
5 (0.79–1.13) 1.06 (0.84–1.32) 1.03 (0.82–1.29)

N/A N/A
1 (0.96–1.52) N/A N/A
7 (1.83–2.81) N/A N/A

1 1
1.72 (1.38–2.15) 1.65 (1.32–2.06)

N/A N/A
9 (1.58–3.33) N/A N/A

1 1
6 (0.88–1.54) 1.01(0.46–2.22) 1.04 (0.49–2.30)

1 1
3 (3.53–5.56) 1.67 (1.32–2.11) 1.66 (1.31–2.11)

g diabetes and/or asthma and/or chronic bronchitis and/or and heart and/or brain

according to the 2003 NHS, similar to that of other European
countries, and far lower than that reported for the USA (33.5%)
[5,15,16,18]. A special effort is thus called for to identify the reasons
for such low coverage and improve vaccination coverages among
HCWs living in Madrid.

Our study revealed that, though coverage for subjects aged
16–64 years with an associated chronic condition was low (37.9%),
it was nonetheless better than that observed the previous year in
Spain (35.3%) [18]. This figure is higher than that registered for US
subjects (aged 18–64 years) with high-risk conditions included in
the 2005 National Health Interview Survey (25.3%) and close to
the average coverage (38%) reported for 5 European countries in
2004/05 [5,15].

The difficulty of attaining acceptable coverages in under-65 risk
groups has been previously described [5,15,18]. We feel that this
may be due to one of two reasons: either, influenza vaccination
campaigns are not being implemented in this subgroup with as
much intensity as they are in the 65-and-over age group, among
which acceptable coverages are obtained; or alternatively, such
campaigns are indeed being implemented with similar intensity
but are not proving equally effective. In the specific case of Madrid,
we see the second reason as being more likely, as there is evidence
to show that age-based strategies are more successful in increas-
ing vaccine coverage than are patient-selection strategies based on
predictors of influenza vaccination among adults living in a large
enous populations, Vaccine (2008), doi:10.1016/j.vaccine.2008.05.053

medical conditions [27].
Recently, the Madrid Regional Public Health Authority modified

the influenza vaccination guidelines by reducing the age at which
the recommendation is universal, to 60 years. The recommendation
was changed in the 2006/07 season and so far no data about the
results of this modification have been published.

Our study indicated that the reason most cited by subjects for
being vaccinated was medical indication. The great importance of
medical advice in ensuring influenza vaccination has been high-
lighted in other studies [13,15,16].

Overall crude coverage was significantly lower among immi-
grants than among the indigenous population but these differences
could be a result of the confounding effect of age and comorbidities,
as shown by the fact that, once the multivariate analysis had been
performed, the association became non-significant.

Carrasco et al compared 502 immigrants (economic immi-
grants) to 1004 Spaniards, matched by age, sex, size of town or
city and autonomous region, and found that, when asked about
influenza vaccination as a preventive measure, 11.8% of the former
and 9.6% of the latter groups had been vaccinated, though these
differences were not statistically significant [23].

dx.doi.org/10.1016/j.vaccine.2008.05.053
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This as well as other studies conducted abroad have observed
that immigrants make less use of preventives services such as
screening programmes, though fortunately this would not appear
to affect influenza vaccination in Spain [23,28,29].

The other study that was conducted in Spain and focused on
influenza vaccine uptake, reported a higher percentage of for-
eign subjects who were vaccinated [18]. It analysed all foreigners,
including those coming from the EU, USA and Canada, plus the
entire population aged over 6 months. Its authors argue that their
results are in line with findings yielded by studies undertaken in
other European countries, which indicate that primary-care ser-
vices – whereby influenza vaccine is delivered – are used more
frequently by immigrants than by the native population [30,31].

In a recent review, Fiscella proposed several potential expla-
nations for disparity in influenza vaccination among minorities:
firstly, less frequent use of care due to access barriers; secondly,
lower educational levels, in as much as education level is a strong
predictor of receipt of preventive care; thirdly, patients’ knowledge
and attitudes towards the intervention might differ by race and eth-
nicity; fourthly, unconscious health care provider bias may affect
delivery of care, so that a provider may be more likely to vaccinate
a white rather than a minority-group patient; and lastly, minor-
ity patients may see providers who are less inclined to administer
these vaccinations [32].

The differences in the reasons for vaccination cited by immi-
grants and indigenous subjects could be partially accounted for by
the explanations suggested above, and by the different age distribu-
tion and lower prevalence of chronic conditions among immigrants.

In the multivariate analysis, the influence exerted by age and
the presence of associated chronic conditions on influenza cover-
age was observed for both age groups studied. This relationship
between age and influenza vaccine coverage has been observed in
studies undertaken both here in Spain and elsewhere [5,15–18,20].

It is only logical that suffering from a concomitant chronic con-
dition would influence the likelihood of being vaccinated, since
suffering from such a disease constitutes an indication for vacci-
nation in Spain, and this same phenomenon has been observed by
different studies [5,15–18,20]. Nevertheless, even if suffering from
a chronic disease significantly (p < 0.01) did increase the probability
of subjects aged 18–64 years being vaccinated (OR 4.43), as men-
tioned above, the coverage attained among such subjects would
still have to be regarded as low.

There are a number of limitations to our study. Firstly, the use of
unvalidated self-reported data on vaccination could entail possible
Please cite this article in press as: Jiménez-Garcı́a R, et al., Coverage and
metropolitan area in Spain: A comparison between the immigrant and indig

bias. In this respect, however, several studies which have compared
the results of self-response against medical records observe that
self-report on influenza vaccination is highly sensitive and evinces
a high degree of agreement [33,34]. Secondly, the ESCM 05 only
includes non-institutionalised subjects, something that may pos-
sibly underestimate influenza coverages among older age groups,
since coverages in old-age homes and residences may well be above
the mean.

Thirdly, any information obtained within an interview context
may be subject to recall error or the tendency of interviewees to
give socially desirable responses.

Lastly, the initial response rate to the NHS was 40%, and the non-
response rate was slightly higher among females, individuals with
a lower educational level and immigrants, so that the existence of
a possible non-response bias should therefore be considered [24].
With regard to the immigrant population, it is logical to think that
those having legal residence status or a longer residence period in
Madrid would be over represented in the sample.

In Madrid, campaigns targeting all persons at risk of suffer-
ing influenza-related complications are conducted every year, and
include television, radio and newspaper advertising as well as
 PRESS
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notices at health centres. Similarly, campaigns have also targeted
health-care professionals with the aim of enhancing their knowl-
edge about influenza vaccine recommendations and effectiveness.

Some other strategies that have demonstrated their effective-
ness in enhancing vaccination coverages, and should thus also be
considered and recommended, include: lowering the age at which
the influenza vaccination recommendation becomes universal;
telephoning or mailing personal reminders; compliance monitor-
ing; using computerised systems to identify high-risk patients;
improving medical records; empowering nurses to vaccinate
patients directly; and drawing up purpose-made influenza-
vaccination timetables [5,27,35].

We agree with Ompad et al., when they state that few studies
have made a concerted attempt to analyse and deliver influenza
vaccination to difficult-to-reach populations, such as the homeless,
substance users, elderly shut-ins and undocumented immigrants,
and this must therefore continue to be a priority for future research
and intervention [36].

In our opinion some possible strategies to increase the use of
preventive programs among undocumented immigrants could be
involving a diverse community team, including relevant member
of the minorities, in planning and implementation of vaccination
programs, conduct specific campaigns to offer vaccine in non-
traditional setting (such as social services), translate and distribute
information in the natal languages of minorities, and finally it is
essential to investigate the reasons and as a consequence reduce
the access to health care barriers among these populations.

In conclusion, it must be said that all the available evidence indi-
cates an inadequate level of influenza vaccination coverage among
HCWs and high-risk subjects under the age of 65 years. On the
other hand, coverages among subjects aged ≥65 years are accept-
able and there is no observable difference in vaccine use between
immigrants and indigenous subjects.
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