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SUMMARY

A survey of the coverage, distribution and the factors associated with use of influenza and
pneumococcal vaccines among general practitioners (GPs) in primary care and in hospital
settings was carried out in 53 general practices in Scotland taking part in the ‘Continuous
Morbidity Recording” (CMR) programme. The annual vaccine distribution increased
substantially among 53 general practices from 1993 to 1999 and in Scotland as a whole from
1984 to 1999. From the questionnaire, overall coverage was 43 % (95% CI 38-48) for influenza
vaccine in the 20001 season and 13% (95% CI 9-16) for pneumococcal vaccine in the last

5 year period, in high-risk patients recommended for these vaccines by the Department of
Health (DoH). Influenza vaccine coverage was highest in the elderly (65 years of age and above)
at 62% (95% CI 59-74). Although pneumococcal vaccination is not currently recommended for
all elderly, coverage of this vaccine was also higher in this group (22 %, 95% CI 16-29). In the
majority of patients (influenza vaccine, 98 % and pneumococcal vaccine, 94 %), vaccination was

carried out in general practice. Only 2% of patients had received pneumococcal vaccination in
a hospital setting. The level of influenza and pneumococcal vaccination varied with the level of
deprivation. Most GPs considered that the responsibility for influenza and pneumococcal
vaccination lay with them. Forty-five percent of GPs reported having a written policy with set
target for influenza vaccination and 11 % for pneumococcal vaccination.

INTRODUCTION

Influenza and pneumococci are important causes of
hospitalization and deaths in the United Kingdom [1].
Influenza and pneumococcal vaccination reduces hos-
pitalization and death in the elderly and persons with
chronic medical conditions [2—4]. Influenza vaccine is
effective in preventing at least 50 % of severe respirat-
ory illnesses, hospitalizations and deaths in the elderly
and those living in long stay facilities [4, 5]. The cur-
rent 23-valent pneumococcal polysaccharide vaccine
covers over 88 % of serotypes which cause disease in
the United Kingdom [6, 7] and is reported to be 50—
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80 % effective against invasive pneumococcal disease
[8]. Both vaccines are currently recommended for per-
sons at increased risk of influenza and pneumococcal
disease and may be administered simultaneously at
different sites [9]. Annual vaccination is required for
influenza vaccine but not for pneumococcal vaccine
which lasts for 5-10 years.

Information on the actual use of these vaccines in
primary care and hospital settings is poor but limited
evidence suggests that influenza vaccine and pneumo-
coccal vaccines are underused in the United Kingdom.
Estimated coverage for influenza vaccine has been
reported to be 20—45 % and 4-15 % for pneumococcal
vaccine among at-risk patients [10-12]. Only 0-5% of
immunizations for influenza or pneumococcal vaccine
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were given in hospital settings [11, 13]. No studies
have compared their distribution patterns, use and
coverage among high-risk individuals in the primary
care and hospital settings. We therefore report on the
distribution of influenza and pneumococcal vaccines
in 53 general practices in Scotland. We also examine
views on vaccine indications, policies and responsibili-
ties for vaccination among GPs and use of influenza
and pneumococcal vaccines in primary care and hos-
pital care. Since the CMR practices record diagnostic
codes, it is possible to identify all patients meeting
high-risk criteria and therefore be able to measure
vaccination rates in these groups.

Data from this study should aid in the development
of appropriate vaccination strategies and policies for
improving coverage of influenza and pneumococcal
vaccines among at-risk patients.

METHODS

The practice data were collected from 53 general
practices which contribute to the ‘Continuous Mor-
bidity Recording’ (CMR) system (which include more
than 5% of the population of Scotland). Information
obtained from CMR system is considered to be
representative of the Scottish population in terms of
sex, age, deprivation and rural/urban mix and
geographic locations [14] and became part of the
national ‘core data set’ on 1 April 1998. The CMR
system requires at least one diagnosis to be recorded
at each face-to-face contact between a GP and patient.
The diagnoses are Read coded and all data are
internally linked to build up a continuous record for
each patient. The number of high-risk patients
registered in the CMR practices was determined by
searching for the specific diagnosis codes for chronic
medical conditions. Data on the number of high-risk
patients were based on persons rather than GP
consultations, to ensure that patients who had more
than one high-risk condition for influenza or pneumo-
coccal vaccine were not counted more than once.
Information on the number of doses of influenza
and pneumococcal vaccines distributed obtained from
prescribing returns from the Primary Care Unit,
Information and Statistics Division (ISD), NHS in
Scotland. Data were examined for the whole of
Scotland during 1984-99 and for the CMR practices
during 1993-9. Based on the total number of high-risk
patients and the total number of influenza and
pneumococcal vaccine doses distributed in the CMR
practices, we estimated the likely overall coverage of
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this vaccine in all high-risk patients and in patients
who are recommended for vaccination by the De-
partment of Health (DoH).

Using computer generated random selection, ten
high-risk patients were selected from each of the 53
CMR practices. As the CMR system is completely
anonymous, we do not know the names of the
patients, but we supplied other details (date of birth,
sex and postcode) of these patients which allowed GPs
to identify them and their medical records. A
questionnaire was sent to each GP asking them to
review the medical records to identify whether these
individuals had been vaccinated with influenza and/or
pneumococcal vaccines in either a primary care or
hospital setting. In addition, information on their
views on vaccine indications, policies and responsibili-
ties for vaccination programme was also requested.
Each GP was offered a set fee for establishing and
recording the vaccination status of their patients, to
compensate for their time taken to review the (10)
records and to answer the questionnaire.

We were able to check data on coverage of
pneumococcal vaccine based on vaccine distribution
statistics. We then made an estimate of total numbers
of high-risk patients or required immunizations for
influenza and pneumococci in Scotland based on the
total numbers of high-risk patients registered in the
CMR practices. We used the Carstairs Deprivation
Scores [15] to determine whether deprivation status of
the patient’s area of residence was associated with the
coverage of these vaccines. This measurement is based
on postcode sector which is assigned a deprivation
category, ranging from 1 to 7, 1 being the most
affluent and 7 being the most deprived.

The annual number of influenza vaccine doses
prescribed was calculated as the number of doses
dispensed per 1000 population [16]. Pneumococcal
vaccine use is presented as the number of doses
dispensed per 10000 population as in the previous
report [17]. Data analyses were carried out using
SPSS version 10. x* test for trend was used to
determine the association between vaccine coverage
and deprivation index. 95% confidence intervals and
x* tests for trends were calculated for vaccine coverage
using the CIA programme (Gardner SB, Winter PD,
Gardner MJ: London 1991).

RESULTS

A substantial increase in the annual distribution of
both influenza and pneumococcal vaccines occurred
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Table 1. Number of influenza and pneumococcal vaccine dispensed in the

53 CMR* practices, 19939

Influenza vaccine

Pneumococcal vaccine

No. of dose  Dose distributed per No. of dose Dose distributed per
Year dispensed 1000 population dispensed 10000 population
1993 22180 722 58 19
1994 22618 736 237 77
1995 26813 873 768 250
1996 24955 812 196 64
1997 32624 1062 1000 326
1998 33151 1079 2092 681
1999 34106 1110 1538 50-1

* An estimated population 307215 in 53 CMR practices.
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Fig. 1. (a) Annual numbers of doses of influenza vaccine distributed per 1000 population in Scotland, 1984-99. (b) Annual
numbers of pneumococcal vaccine distibuted per 10000 population in Scotland, 1984-99.

over the period 1984-99 in Scotland and in 1993-9 in
the CMR practices (Fig. 1, Table 1). Of the 53
questionnaires sent out to GPs within the CMR
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practices, 45 (849 %) were returned and completed.
The selected patients fell into eight categories; chronic
pulmonary, heart, liver, renal disease, or diabetic
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Table 2. (a) Influenza vaccine coverage, (b) pneumococcal vaccine coverage (1999—2000), in high-risk patients

Coverage in Coverage in < 64 Coverage in > 65
High-risk conditions No Yes Total all ages 95% CI) years of age years of age
(a) Influenza vaccine coverage in high-risk patients, 1999-2000
Chronic pulmonary disease* 156 83 239 347 (29-41) 222 69-8
Chronic heart disease* 51 59 110 536 (44-63) 361 60-8
Chronic liver disease 3 4 7 571 (18-90) 25 100
Chronic renal disease* 2 4 6 667 (22-96) 60 100
Diabetic mellitus* 24 43 67 64-2 (52-76) 531 743
Asplenic disorders* 5 1 6 167 (0-64) 0 167
Elderly (65 years of age and above) 54 108 162 667 (59-74)
Elderly (75 years of age and above)* 31 51 82 62-2 (51-73)
Overall coverage for conditions indicated by the DoH 232 174 406 429 (38-48)
Overall coverage for all high-risk conditions 235 178 413 43-1 (38-48)
(b) Pneumococcal vaccine coverage in high-risk patients
Chronic pulmonary diseaset 216 23 239 9-6 (6-14) 4 254
Canonic heart diseaset 93 17 110 155 (9-22) 83 189
Chronic liver diseasef 6 1 7 14-3 (0-4-58) 0 333
Chronic renal diseasef 6 0 6 0 (0-41) 0 0
Diabetic mellitust 53 14 67 209 (12-33) 156 257
Asplenic disorderst 6 1 7 14-3 (0-4-58) 20 167
Elderly (65 years of age and above) 126 36 162 22:2 (16-29)
Elderly (75 years of age and above) 64 18 82 219 (14-33)
Overall coverage for conditions indicated by the DoH 362 52 414 126 (9-16)
Overall coverage for all high-risk conditions 362 52 414 126 (9-16)

CI, confidence interval, * recommend by the DoH (all elderly 65 years of age and above include for vaccination from September 2000, current policy also includes
immunosuppressed patients, those living in nursing homes and long-term care facilities).
T recommend by the DoH (current vaccine policy also includes patients with immunodeficiency or immunosuppression).
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Vaccine indications

Fig. 2. Views on agreement of influenza and pneumococcal vaccine indications.

mellitus, asplenic disorders, the elderly (65 years of
age and above) and the elderly (75 years of age and
above) (Table 2).

Influenza vaccine

Distribution and coverage of vaccine among high-risk
patients

Between 1984 and 1999, influenza vaccine distribution
increased from 2 to 94 doses per 1000 population in
Scotland, a 47-fold increase (Fig. 1a). The vaccine
distribution substantially increased after 1991-2 and
1996-7. This improvement appears to be correlated
with the official Department of Health (DoH) recom-
mendations issued in 1992 and 1996. The distribution
of influenza vaccine also increased in the CMR
practices, from 72:2 to 111 per 1000 population, a 1-5
fold increase over the period 1993-9 (Table 1). Using
patient-based data from the questionnaire, the overall
coverage of influenza vaccine was 43 % among high-
risk patients recommended by the DoH. Coverage
of influenza vaccine differed significantly in each
category of patients, with higher coverage in the
elderly and patients with chronic renal disease (67 %)
and lower coverage in patients with asplenic disorders
(17%) and chronic pulmonary disease (35%) com-
pared with other high-risk conditions (Table 2a).

Views on vaccine indications

Most GPs agreed that influenza vaccination should be
targeted to the elderly and patients with chronic
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medical conditions. Nevertheless, patients with as-
plenic disorders and chronic liver disease were less
likely to be considered as indications for influenza
vaccination than other conditions (Fig. 2).

Vaccination policies

Figure 3 shows influenza vaccination policies among
GPs. Forty-five percent of GPs indicated that they
had written a policy with set target. Only 4 % of GPs
reported that they did not have any form of influenza
vaccination policy.

Vaccination responsibility

GPs views on the primary responsibility for influenza
vaccination are presented in Figure 4. Fifty-three
percent of GPs thought that the primary responsibility
for influenza vaccination should lie with GPs and
40 % thought it should lie with the patient.

Pneumococcal vaccine

Distribution and coverage of vaccine among high-risk
patients

There was no pneumococcal vaccine distribution until
1991. Annual distribution rates for pneumococcal
vaccine increased from 0 to 63 doses per 10000
population during the period 1991-9 for the whole of
Scotland (Fig. 1b). The vaccine distribution was very
low, 1-7 doses per 10000 population during the
period 1992-6. A substantial growth occurred after
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Fig. 4. Views on primary responsibility of influenza and pneumococcal vaccination.

1996, from 30 doses per 10000 population in 1997 to
63 doses per 10000 population in 1999. The im-
provement of vaccine distribution coincided with the
DoH recommendations for pneumococcal vaccina-
tion in at-risk patients, issued in 1996. In the CMR
practices, the levels of pneumococcal vaccine dis-
tribution rose from 1-9 doses to 50-1-68-1 doses per
10000 population during the period 1993-1998/9, a
26-36 fold increase (Table 1). The overall coverage
of pneumococcal vaccine in the last 5 year period
was 13 % among patients who met DoH indications
for the vaccine from the questionnaire survey. Cover-
age of pneumococcal vaccine was 0-22% among
patients in the eight risk categories, with lower
coverage in patients with chronic renal disease (0 %)
and chronic pulmonary disease (10 %) and the higher
level coverage in the elderly (22 %) (Table 2b).
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Views on vaccine indications

Figure 2 indicates views on pneumococcal vaccine
indications among GPs. Patients with asplenic con-
ditions (76 %), and chronic pulmonary disease (70 %)
were more likely to be considered as indications for
pneumococcal vaccination than other conditions.
Only 13 % of GPs felt that pneumococcal vaccination
was indicated for all elderly (including those living in
long-term care facilities).

Vaccination policies

Pneumococcal vaccination policies among GPs are
shown in Figure 3. Eleven percent of GPs reported
that they had a pneumococcal vaccination policy with
or without a set target. A majority of GPs (45%)
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Table 3. Number of patients indicated for influenza and pneumococcal vaccine and the estimated influenza and
pneumococcal vaccine coverage in the CMR practices and the whole of Scotland, 19939

High-risk conditions

No. of patients*

(a) Estimated number of high-risk patients in the CMR practices

Chronic liver disease 265
Chronic pulmonary disease 13696
Chronic renal disease 318
Diabetes 3991
Chronic heart disease 6684
Immunosuppression/immunodeficiency 41
Asplenia 125
Elderly 65 years of age and abovet 45495
Elderly 75 years of age and above 20150

(b) Estimated vaccine coverage based on the number of high-risk patients registered in the CMR practices and vaccine

prescription data

Pneumococcal vaccine coverage, 1993-9
Conditions recommend by the DoH
All conditions (including all elderly)

Influenza vaccine coverage, 1999-2000
Conditions recommend by the DoH
(including the elderly aged 75 years
and above but not include those 65
years of age and above)
All conditions (including all elderly)

23-4% (5889/25120)
83 % (5889,/70615)

75-8 % (34106,/45005)

48-5% (34106,/70350)

(¢) Estimated number of required influenza and pneumococcal vaccinations in Scotland

Estimated number of high-risk patients
(= Number of required influenza
and pneumococcal vaccinations)

Influenza vaccine (rate
per 1000 population)

All high-risk conditions
418646 81

1202787 (including the elderly 2349
aged 65 years and above)
760948 (including the elderly 148-6
aged 75 years and above)
Without chronic liver disease
414229 80
1198370 (including the elderly 234
aged 65 years and above)
756531 (including the elderly 1477

aged 75 years and above)

* Patients are based on person (patients with two high-risk conditions = 1374, three high-risk conditions = 78 and four high-

risk conditions = 2).

DoH recommendations for pneumococcal vaccination include all listed high-risk conditions except the elderly.
DoH recommendations for influenza vaccine is recommended for all listed high-risk conditions (except chronic liver
diseases), with persons with living in long-term care facilities (1 vaccination extend to all the elderly 65 years and above since

September 2000).

reported that they had verbal agreement on its use
among partners.

Vaccination responsibility

Figure 4 shows GPs’ views on the primary responsi-
bility for pneumococcal vaccination. Most GPs (55 %)
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believed that the responsibility for pneumococ-
cal vaccination should be taken by GPs. The re-
sponsibility of vaccination was not related to use
of vaccine (105/255 (41%) vs. 73/158 (46%), P =
0-368) for influenza vaccine) and (28/263 (11%)
vs. 24/151 (16%), P =0126 for pneumococcal
vaccine).


https://doi.org/10.1017/S0950268802006891

452 M. H. Kyaw and others

Table 4. Level of influenza and pneumococcal
vaccine coverage relation to socioeconomic statuses

Deprivation* category  No (%) Yes (%)  Total
Influenza vaccine
1 10 (4-4) 9(51) 19
2 26 (116)  24(137) 50
3 56 (24-9) 55(314) 111
4 86(382) 59(337) 145
5 14(62) 12(69) 26
6 26 (11:6) 14 (8) 40
7 7@31) 2(1-1) 9
P =02293 225 (100) 175(100) 400
(x* for trend = 1-445)
Pneumococcal vaccine
1 15 (43) 4(8) 19
2 43(123)  7(14) 50
3 90 (25:6) 22 (44) 112
4 132(376)  13(26) 145
5 24 (6:8) 2 (4) 26
6 38 (10-8) 2 (4) 40
7 9 (2:6) —(0) 9
P = 00109 351(100) 50 (100) 401

(y? for trend = 6-483)

* 1 being the most affluent and 7 being the most deprived.

Estimated number of high-risk patients, vaccine
coverage based on vaccine prescription data in the
CMR practices, the total required immunisations

A total estimated number of high-risk patients and the
elderly population in the 53 CMR practices are given
in Table 3a. The estimated influenza vaccine coverage
in 2000—1 season and the estimate cumulative pneumo-
coccal vaccine coverage in 1993-9 based on vaccine
prescription data in the CMR practices show in Table
3b. The estimated number of people (with and without
the elderly) recommended for vaccination and the
projected total number of required immunizations for
influenza and pneumococcal vaccines are displayed in
Table 3c.

Place of vaccination

Most patients were vaccinated in general practice:
accounting for 98:9% of influenza vaccine coverage
and 94-2% of pneumococcal vaccine coverage. Very
few patients had received these vaccines at home:
1-1% of influenza vaccine coverage and 3-8% of
pneumococcal vaccine coverage. Only 2 % of patients
who received pneumococcal vaccine, were vaccinated
in hospital care setting.
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Socioeconomic status in relation to vaccine coverage

The level of influenza and pneumococcal vaccination
varied with the level of deprivation (Table 4).
However, the association between deprivation index
and vaccination was noted for pneumococcal vaccine
(P = 00109, y* for trend = 6-483) only, not influenza
vaccine (P = 0-23, y* for trend = 1-45).

DISCUSSION

We found that patient-based data from the ques-
tionnaire, an estimated 43% and 13% of at-risk
patients defined by the DoH guidelines received
influenza vaccine in 2000—1 season and pneumococcal
vaccine in the last 5 year period respectively. Since
the CMR practices were selected to represent a fair
cross-section of Scottish general practices and as there
is no evidence to suggest GPs in the CMR practices
may have different influenza and pneumococcal
immunization characteristics compared to other GPs,
our results should be reasonably representative of the
whole of Scotland. Data on coverage of primary
immunization coverage at 2 years old were the same in
the CMR practices as in Scotland as a whole.
Although influenza and pneumococcal vaccines cover-
age remains less than optimal, the annual vaccine
distribution has increased substantially in the CMR
practices and in Scotland as a whole in the last 3 years.

Vaccine distribution

Data on distribution of influenza [16, 18] and
pneumococcal vaccine [17] in other developed coun-
tries have shown a similar pattern of increased vaccine
distribution in recent years. We found that the increase
in influenza and pneumococcal vaccine distribution
appeared to be related to vaccination recommen-
dations in 1992 and 1996. Reports on influenza [18]
and pneumococcal [17] vaccination policies in Europe
and North America also suggest that the presence of
recommendations is strongly correlated with the levels
of influenza and pneumococcal vaccine use and
distribution. For patients recommended for vacci-
nation by the DoH advice, there was over one and a
half fold difference in coverage of pneumococcal
vaccine, between the data from the survey and an
estimated figure based on the total number of vaccines
distributed in the CMR practices. These data suggest
that not all total number of vaccines actually
dispensed were used in current target groups. Our
estimate shows that the number of required influenza
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vaccinations per 1000 population is 81 if persons with
chronic medical conditions are considered. This rises
to 234-9 if all the elderly, 65 years of age and above are
also included. The latter rate is substantially higher
than that reported from a previous study in Wales
(148 per 1000 population) [19] and the influenza
vaccine distribution rate from prescription data in
Scotland.

Influenza vaccine coverage

Influenza vaccine coverage in the present survey was
similar to previous United Kingdom studies, which
reported vaccine coverage of 17-41 % in patients with
underlying medical conditions [13, 20] and 43—48 % in
the elderly [12, 20]. Coverage of influenza vaccine
(also pneumococcal vaccine) was particularly low in
patients with chronic pulmonary disease and asplenic
conditions among the vaccine recommended groups
and those aged < 64 years compared with > 65 years
of age. This might have been influenced by the small
number of patients included in each of the high-risk
categories and the higher number of patients with
chronic pulmonary disease in age group < 64 years. It
is likely that the elderly (= 65 years) may have a
higher number of GP visits than those < 64 years of
age, leading to 4-6 fold higher influenza and pneumo-
coccal vaccine coverage. Although the levels of
influenza vaccine coverage have increased in the
elderly, coverage of the vaccine remains suboptimal
for other high-risk conditions. It has been recom-
mended that to achieve herd immunity particularly in
nursing homes, influenza coverage should exceed
80 % [21]. Recently, the United Kingdom has adopted
influenza vaccination policy for all elderly 65 years of
age and above with fees payable to GPs [22]. This may
encourage influenza vaccine use among GPs and could
achieve high vaccination coverage in the future. Vac-
cination has shown to be associated with cost saving
of §75 per elderly per year [23]. Thus vaccination
is the most effective intervention to reduce the impact
of influenza in at-risk groups.

Pneumococcal vaccine coverage

As in the surveys from England [10, 11], the overall
coverage of pneumococcal vaccine in the last 5 year
period appears low at 13% among recommended
patients. This is very similar to influenza vaccine
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coverage in the late 1980s. Although target groups for
influenza and pneumococcal vaccines overlap con-
siderably, there was a remarkable difference in
coverage of influenza and pneumococcal vaccine in the
present survey. This indicates that many opportunities
have been missed for pneumococcal vaccination
during annual influenza vaccination. Many studies
have reported that the incidence and case-fatality rates
of pneumococcal disease are substantially higher in the
elderly and high-risk groups [24, 25]. In addition,
drug resistant pneumococci are increasing in the
United Kingdom [26, 27]. Nevertheless, we found
that over 70 % of high-risk patients had not received
pneumococcal vaccine. Studies have reported that low
coverage of pneumococcal vaccine may be due to lack
of advice from GPs [11, 28, 29]. This may be due to
uncertainty regarding the benefits of pneumococcal
vaccination, inadequate knowledge of risk and the
impact of pneumococcal disease [30]. It appears that
these factors are likely to influence the use of vaccine
among GPs. Although the current United Kingdom
policy does not advise GPs to vaccinate all elderly
aged 65 years, vaccination coverage in this group is
high relative to other high-risk conditions.

Vaccination strategies

In the present survey, GPs were more likely to target
influenza vaccination than pneumococcal vaccination
to at-risk patients, particularly the elderly. This may
explain the lower levels of pneumococcal vaccine
coverage in the elderly and other at-risk groups
compared with influenza vaccine coverage. It appears
that the protective benefits of pneumococcal vac-
cination have been largely unrecognized by GPs. Our
data also suggest the need for education of adult
vaccine preventable diseases in medical training.
Variations of influenza and pneumococcal vaccination
policies among GPs and disparities in coverage of
both vaccines among various high-risk groups empha-
size the need for improved guidelines and policies by
the DoH. We also found that receipt of pneumococcal
vaccine varied with level of deprivation in the area of
residence. Therefore, improved strategies to increase
vaccine-seeking behaviours are required to increase
the coverage of these vaccines in all segments of
population. Since lack of awareness on vaccine and
the risk of disease are the principal reasons for not
receiving the vaccines, particularly pneumococcal
vaccine [28, 31-33], education of health care workers
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(doctors, nurses and pharmacists) and patients,
improved practice guidelines, and effective methods to
identify high-risk patients such as letter/postcard/
chart/computer reminder would help to enhance
coverage of these vaccines [29]. Since coverage of both
vaccines was lower in those aged < 64 years compared
with > 65 years, attention should be paid to vaccinate
the non-elderly with chronic medical conditions. A
study from England has demonstrated that an
organized public campaign of pneumococcal vac-
cination can increase coverage of vaccine, from 4-5%
to 19-5% among at-risk patients and use of vaccine
among GPs, from 17 % to 89 % [10]. The majority of
patients accept influenza or pneumococcal vaccine
when offered by a health care workers [29]. This
emphasizes the critical role of heath care workers in
increasing coverage of influenza and pneumococcal
vaccines.

Although most GPs considered that the responsi-
bility for influenza and pneumococcal vaccinations
should lie with them, coverage of these vaccines
remained inadequate. Vaccine cost may partially be
responsible for low pneumococcal vaccine coverage
among high-risk groups. At present, there are no
payment mechanisms for pneumococcal vaccination
in Scotland. The extent to which financial incentives
and disincentives impact on adult vaccination cover-
age should be evaluated to assess to what extent
improved vaccine coverage could be achieved with
reimbursement policies. In addition, understanding of
the factors involved in the reasons for receipt and
non-receipt of pneumococcal vaccine among at-risk
patients could be helpful in informing vaccination
strategies. Given the current coverage of influenza and
pneumococcal vaccine, primary care based influenza
and pneumococcal vaccination alone may not be
feasible to achieve optimal vaccine coverage among
high-risk persons. Evidence from the United Kingdom
and United States suggests that a majority of high-risk
patients had a previous hospitalization in the last
5 years [34]. Therefore, hospital-based influenza and
pneumococcal vaccination programmes have the
potential to be an effective strategy to deliver the
vaccines to those who have greatest need of them. In
the present study, only 2% of patients had received
pneumococcal vaccination in the hospital care setting,
suggesting that very little effort has been made to
improve coverage of these vaccines by health care
workers in hospitals. In addition, most GPs did not
have a written policy with a set target especially for
pneumococcal vaccination. It appears that a clear
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vaccination policy and financial support for vac-
cination are necessary to achieve a higher coverage of
influenza and pneumococcal vaccine among high-risk
individuals [35].

In conclusion, although coverage of influenza and
pneumococcal vaccines was suboptimal, the number
of these vaccines distributed and reported coverage in
general practice in the recent years has improved
substantially. Since influenza and pneumococcal vac-
cination has been reported to be effective, improved
coverage of these vaccines among at-risk patients can
yield significant public health benefits. A clear
vaccination policy, organized education and national
campaign of influenza and pneumococcal vaccination
could improve coverage of these vaccines. Clinicians
in both general practice and hospital settings should
ensure that their patients are aware of the risk of
influenza and pneumococcal disease and benefit for
both vaccines.
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