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SUMMARY

Socioeconomic factors and the patterns of use of health services associated with influenza and
pneumococcal vaccination were studied in people aged >65 years admitted to three general
hospitals in Spain between 2005 and 2007. The following data were collected: age, sex, risk of
pneumonia, educational level, social class, type of household, physician visits, length of time with
the same general practitioner, and influenza and pneumococcal vaccination (23vPPV).
Associations between variables were assessed using multivariate logistic regression analysis.

In total, 1702 patients were included; 59-9 % had received 23vPPV and 65-6 % influenza vaccine.
Older age (OR 1:04, P<0-001), living with a partner (OR 172, P=0-003) and influenza
vaccination during the last year (OR 6-64, P<0-001) were associated with 23vPPV. Male sex
(OR 1-44, P=0-005), older age (OR 1:02, P=0-009), moderate risk of pneumonia (OR 1-58,
P=0-001), living with a partner (OR 1:52, P=0-015) and frequent physician visits during the last
year (1-6 annuals visits (OR 2:65, P<0-001); > 6 visits (OR 3-83, P<0-001)) were associated
with influenza vaccination. Coordination between public health and primary-care services may be
necessary to improve vaccine uptake.
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INTRODUCTION currently available in most developed countries. It is

. . . > . o
The 23-valent pneumococcal polysaccharide vaccine recommended in people aged > 65 years, and in chil

(23vPPV) was licensed 25 years ago in the USA and is
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dren aged >2 years at high risk of invasive pneumo-
coccal disease [1]. In 1999, pneumococcal vaccination
programmes were introduced in several Spanish re-
gions [2] following international recommendations
[1]. During the last two decades several studies have
proved the effectiveness of pneumococcal vaccination
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in the elderly [3—6]. However, vaccination coverage
of target groups is not optimal. Only a few Spanish
studies have reported on vaccine uptake, finding rates
of between 35% and 53-1 % in different populations
[7-9].

In Spain, influenza vaccination has been provided
to people aged >65 years and to established risk
groups since 1992 [10]. Some studies have reported a
steady increase in vaccination uptake during the last
few years [11-13], reaching 63:7 % in 2003 [13]. Both
influenza and pneumococcal vaccination are provided
free of charge by the primary healthcare centres
(PHC:s) of the public Spanish Health Service.

Some studies have shown that differences in 23vPPV
vaccination coverage are associated with sociodemo-
graphic characteristics and access to health services.
The Centers for Disease Control and Prevention in
the USA found lower 23vPPV coverage in African-
Americans and Hispanics, while higher coverages
were positively associated with educational levels and
negatively with perceived health status [14]. Another
study found higher coverage in people of middle or
high socioeconomic status and those who had visited
their physician during the last year [15]. Kamal et al.
identified differences in 23vPPV coverage according to
ethnicity, educational level, type of medical insurance
and physician visits during the last year [16]. A Dutch
study of factors predictive of non-compliance in a
programme introducing 23vPPV and influenza vacci-
nation in people aged >65 years found that factors
related to the pattern of use of health services associ-
ated with vaccination coverage included private medi-
cal insurance and difficulties in visiting the physician,
as well as age (<75 years) [17]. 23vPPV is normally
offered together with the influenza vaccine to patients
in whom both are indicated. Studies have also found
differences in influenza vaccination coverages which
are associated with socioeconomic factors and access
to health services [16, 18-20]. Analysing these factors
in a Spanish population could provide useful infor-
mation for the future planning of vaccination cam-
paigns. Therefore, the objective of this study was to
evaluate the association between specific socioecon-
omic factors and the use of health services and pneu-
mococcal and influenza vaccination in hospitalized
people aged =65 years.

MATERIAL AND METHODS

This was a cross-sectional, descriptive study that
formed part of a larger case-control study designed to
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evaluate 23vPPV effectiveness [21]. Study subjects
were non-institutionalized patients aged >65 years ad-
mitted to three acute hospitals in two Spanish auton-
omous communities (Catalonia and Galicia) between
May 2005 and January 2007: The Hospital Clinic and
Hospital de Bellvitge (Greater Barcelona, Catalonia)
and Hospital Juan Canalejo, La Coruna (Galicia). All
three are general hospitals serving essentially urban
populations, with 861, 920 and 871 beds, respectively,
and 45144, 35747 and 42499 annual discharges, re-
spectively. The methods of the case-control study have
been previously reported [21]. Briefly, patients aged
> 65 years hospitalized due to community pneumonia
were included. Three control subjects matched by sex,
age, date of hospitalization and underlying disease
were selected for every case. Patients were located and
asked to cooperate in the study on hospital wards [21].
The research protocol was approved by the Ethics and
Scientific Committee of each hospital.

Independent variables

Age, sex and underlying disease were obtained from
medical records. A short interview with the patient
(or with the family when the patient’s ability to respond
was impaired) collected information on sociodemo-
graphic variables and the use of health services. The
variables included were: last occupation, educational
level (no formal education, complete or incomplete
primary, secondary, university and other), type of
household (*Who do you live with?’ —alone, with
partner only, with children, others), the number of
physician visits during the last year and the length of
time with the same general practitioner. Socioecon-
omic status was classified according to the last job as
unqualified or manual workers (classes IVa, IVb, V)
and others (classes I-1IT) [22].

Patients were classified into three strata according
to the risk of pneumonia due to the underlying disease
using medical records: high risk (solid organ neoplasia,
haematological neoplasia, solid organ transplant,
bone marrow transplant, radiotherapy, immunosup-
pressive therapy, corticosteroid therapy, splenectomy,
autoimmune disease, chronic renal failure requiring
haemodialysis, nephrotic syndrome, disabling neuro-
logical disease or AIDS); moderate risk (asympto-
matic HIV infection, diabetes mellitus, heart failure,
chronic obstructive pulmonary disease, chronic
liver disease, renal failure not requiring haemodia-
lysis) and low risk (none of the conditions men-
tioned).
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Vaccination status

Patients were considered to have received 23vPPV
when the information was recorded in the hospital
record or adult vaccination card. Vaccination status
was verified by the PHC. Patients were considered
as vaccinated only if the vaccine had been given
>15 days before the onset of pneumonia for cases
or =15 days before the date of hospitalization for
controls. The same criteria were used to determine
influenza vaccination status. In most cases, infor-
mation was obtained within 15 days after first con-
tact. The deadline for receiving information was
4 weeks.

Statistical analysis

Associations between study variables and 23vPPV and
influenza vaccination were evaluated using bivariate
logistic regression analysis. Logistic regression analy-
sis was performed to account for the effects of con-
founding variables, introducing variables with a value
of P<0-25 in the bivariate analysis and those poten-
tially related to the response. The analysis was per-
formed with SPSS software version 12.0 (SPSS Inc.,
USA).

RESULTS

A total of 2130 patients were initially screened in the
emergency room, of whom 73 were excluded because
vaccination status could not be ascertained, leaving
2057 patients, of whom 355 women were excluded due
to lack of information on social class. Therefore, 1702
patients were finally included, in whom 23vPPV up-
take was 59-9 % and 65-6 % had received the influenza
vaccine during the previous season (Table 1). Patients’
characteristics are shown in Table 1.

Bivariate analysis

An association was found between 23vPPV coverage
and a moderate risk of pneumonia (OR 1-41, 95% CI
1-02—-1-80), age (OR 1-03, 95% CI 1-02—-1-05), lower
social class (OR 1-40, 95% CI 1-07-1-84), and living
with a partner (OR 1:96, 95% CI 1-44-2-67) or with
children (OR 1-54, 95% CI 1-12-2-11) (Table 2). In
contrast, a negative association was found between
23vPPV coverage and high-medium educational le-
vels compared to those with low levels (OR 0-70, 95 %
CI 0-55-0-89). 23vPPV was associated with visiting the
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physician during the last year, the numer of physician
visits and the last seasonal influenza vaccination
(OR 695, 95% CI 5-57-8-69).

Influenza vaccination coverage was associated with
a moderate risk of pneumonia (OR 1-87, 95%
CI 1-45-2-43), male sex (OR 1-:66, 95% CI 1-31-2-10),
living with a partner (OR 1:70, 95% CI 1:24-2-31)
and the number of physician visits during the last year
(Table 3).

Multivariate analysis

In the adjusted multivariate analysis, factors inde-
pendently associated with 23vPPV were age (OR 1-04,
95% CI 1:02-1-06), living with a partner (OR 1-72,
95% CI 1-20-2-46) and influenza vaccination during
the previous influenza season (OR 6-64, 95% CI
5-25-8-41) (Table 2).

Factors associated with influenza vaccination
(Table 3) were male sex (OR 1-44, 95% CI 1-11-1-87),
age (OR 1-02, 95% CI 1-01-1-04), a moderate risk of
pneumonia compared to a low risk (OR 1-58, 95%
CI 1-:20-2-07), living with a partner compared to liv-
ing alone (OR 1-52, 95% CI 1-09-2-13), and frequent
physician visits during the last year [1-6 annual visits
(OR 265, 95% CI 1-81-3-88) or > 6 visits (OR 3-83,
95% CI 2:58-5:69)]. In constrast, a high risk of
pneumonia was negatively associated with influenza
vaccination compared to a low risk (OR 0-77, 95%
CI 0:59-0-99).

DISCUSSION

The 23vPPV and influenza vaccine coverages obtained
in this study (59-9 % and 65-6 %, respectively) are simi-
lar to the mean coverage found in previous studies
[23-25]. Older age was associated with higher vacci-
nation coverage of both vaccines, as in previous studies
[14, 18]. Higher 23vPPV and influenza vaccination
coverages were found in patients living with partners
compared with those living alone. However, the fac-
tor most closely associated with 23vPPV was influ-
enza vaccination in the vaccination season before
hospital admission. This might be explained by PHC
vaccination strategies, which use seasonal influenza
vaccination as an opportunity to promote and ad-
minister 23vPPV in susceptible patients [17, 26].
Women had lower influenza vaccination coverage, as
previously reported [27].

The association between a moderate risk of pneu-
monia due to the underlying disease and higher
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Table 1. Patients’ characteristics and influenza and pneumococcal vaccination coverage

669

Pneumococcal
vaccination (%)

Influenza
vaccination (%)

n (%)

Rural/urban

Rural 233 (13:8%)

Urban 1457 (86-2 %)
Sex

Female 376 (221 %)

Male 1326 (77°9 %)
Age (yr), mean (s.D.) 7675 (6:72)

65-74 699 (41-1)

75-84 769 (45-2)

=85 234 (13-7)
Risk of pneumonia

Low 487 (286 %)

Moderate 613 (36:0%)

High 602 (35:4%)
Social class

I, 11, III 251 (15:0%)

IVa, IVb, V 1422 (85:0 %)
Type of household

Alone 210 (12:3%)

Partner (without children)

796 (46:8 %)

Children 593 (34:8 %)

Others 103 (6:1%)
Educational level

< Primary 1350 (797 %)

> Secondary 344 (20-3 %)
No. visits last year

None 138 (8:2%)

1-6 813 (48:5%)

>6 724 (43-2%)

Time with same physician
<60 months
>60 months

Influenza vaccination

663 (409 %)
958 (59-1 %)

No 586 (344 %)
Yes 1116 (65:6 %)
Total 1702 (100 %)

59-2 639
60-1 658
559 564
611 682
552 634
641 687
60-3 62:0
559 612
641 747
59-0 59-8
534 653
61-6 658
486 58:1
64:9 70-1
592 639
485 553
61-9 66-2
532 631
413 391
58:3 646
656 72:2
60-5 646
60-1 669
30'5

754

59-9 656

influenza vaccination coverage may be explained by
the fact that these patients also have more indications
for influenza vaccination [28]. As expected, a positive
relationship between influenza vaccination and the
number of physician visits during the year prior to
hospital admission was also found. Other studies
have also linked a higher probability of influenza
vaccination with greater use of health services
[16, 19, 20].

Although some studies have found an association
between vaccination coverage and higher socio-
economic and educational levels [14, 16, 19, 29], our
results do not support this association. We found
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higher 23vPPV coverage in patients with both low
socioeconomic and educational levels, although the
association was not retained in the ajdusted models.

De Andrés et al. [18] and Sarria & Timoner [27]
found higher influenza vaccination coverages in mu-
nicipal areas with <10000 inhabitants. Our results
do not support this association, since coverage in
patients from rural (<10000 inhabitants) and urban
(=10000 inhabitants) areas were very similar both for
23vPPV (59-2% and 60-1 %, respectively) and influ-
enza vaccination (63-9% and 65-8%, respectively).
However, this variable was not included in the study
design and sampling procedures.
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Table 2. Association between pneumococcal vaccination in people aged =65 years and study variables in bivariate

and multivariate analyses

Bivariate Multivariate
n OR (95%CI) P value OR (95%CI) P value
Rural/urban
Rural 233
Urban 1457 1-03 (0-78-1-38) 0-795
Sex
Female 376
Male 1326 1-24 (0-98-1-56) 0-068
Age, yr (mean) 7675 1-03 (1-02-1-05) <0-001 1-04 (1-02-1-06) <0-001
Risk
Low 487
Moderate 613 141 (1-02-1-80) 0-005
High 602 1-14 (0-89-1-45) 0-301
Social class
1, II, 111 251
IVa, IVb, V 1422 1-40 (1-07-1-84) 0-014
Type of household
Alone 210
Partner (without children) 796 196 (1-44-2-67) <0-001 1-71 (1-20-2-46) 0-003
Children 593 1-53 (1-12-2-11) 0-008 1-30 (0-91-1-88) 0-151
Others 103 0-99 (0-62—-1-60) 0-996 1-08 (0-62-1-91) 0-778
Educational level
Primary or less 1350
Secondary or more 344 0-69 (0-55-0-89) 0-003
No. visits last year
None 138
1-6 813 198 (1-38-2-87) <0-001
>6 724 2-70 (1-87-3-93) <0-001
Time with the same physician
< 60 months 663
=60 months 958 0-98 (0-81-1-21) 0-885
Influenza vaccination
No 586
Yes 1116 695 (5:57-8-69) <0-001 6-64 (5-25-8-41) <0-001

Strengths and limitations

A potential limitation of our study is the exclusion
of women who had not worked or who identified
themselves as housewives, as there was not sufficient
information to categorize the social class. 23vPPV and
influenza vaccination coverages were analysed in these
women before exclusion (23vPPV 60-3%, influenza
vaccine 60-0 %) and were compared to the remaining
female patients (23vPPV 55-9%, influenza vaccine
56:4%), with no significant differences being found
(23vPPV, P=0-225; influenza vaccine, P=0-322).
Another possible limitation is the potential in-
formation bias associated with self-report or proxy
reporting (interview with patient or relatives on
admission), especially with respect to the validity of
sociodemographic factors and the use of health
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services. To minimize this bias we obtained clinical
data and other demographic data from medical re-
cords. In addition, the vaccination status was checked
using vaccination cards or PHC records.

This study was based on hospitalized patients.
Therefore, the cases are not representative of the
general population, although they are representative
of hospitalized cases in the areas studied, because they
were recruited from the reference hospitals for each
area. In addition, from the public health perspective,
one of the most important objectives of vaccination is
to avoid hospitalization due to influenza and pneumo-
coccal disease in this particular age group. Our results
are consistent with other studies carried out in
samples from the general population [14, 16, 18, 19,
25, 27], suggesting that selection bias did not com-
promise the study results. Knowledge of the factors
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Table 3. Association between influenza vaccination in people aged =65 years and study variables in bivariate and
multivariate analyses

Bivariate Multivariate
n OR (95%CI) P value OR (95%CI) P value

Rural/urban

Rural 233

Urban 1457 1-08 (0-81-1-45) 0-577
Sex

Female 376

Male 1326 1-65 (1-31-2-10) <0-001 1-44 (1-11-1-87) 0-005
Age, yr (mean) 7675 1-01 (0-99-1-024) 0-225 1-02 (1-01-1-04) 0-009
Risk

Low 487

Moderate 613 1-87 (1-45-2-43) <0-001 1-57 (1-2-2-07) 0-001

High 602 0-94 (0-74-1-21) 0-641 0-76 (0-59—-0-99) 0-049
Social class

L 11, 111 251

IVa, IVb, V 1422 1-01 (0-77-1-35) 0-899
Type of household

Alone 210

Partner (without children) 796 1-69 (1-24-2-31) 0-001 1-51 (1:09-2-13) 0-015

Children 593 1-27 (0-93-1-76) 0-135 1-22 (0-87-1-72) 0-245

Others 103 0-89 (0-56—1-44) 0-643 0-93 (0-56—-1-56) 0-785
Educational level

Primary or less 1350

Secondary or more 344 0-87 (0-68-1-12) 0-274
No. visits last year

None 138

1-6 813 2-83 (1-96-4-11) <0-001 2-65 (1-81-3-88) <0-001

>6 724 4-04 (2-77-5-91) <0-001 3-83 (2:58-5:69) <0-001
Time with the same physician

<60 months 663

> 60 months 958 1-11 (0-90-1-37) 0-325

associated with vaccination in hospitalized patients is
crucial in order to plan vaccine strategies for this age
group.

The main strengths of the study are its size and
the reliability of data collection, as previously reported
[21]. In summary, we found that influenza and pneu-
mococcal vaccination coverages were influenced by
sociodemographic factors and the use of health ser-
vices. Efforts should be made to increase vaccination
in population groups not sufficiently reached by cur-
rent vaccination schedules. This will require better co-
ordination between public health services and PHC
staff. The seasonal influenza vaccination campaign
could provide a good opportunity to increase both
influenza and pneumococcal vaccination coverages.
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