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Background In 2000, the UK Departments of Health recommended influenza immunization to employees directly

involved in patient care. Uptake of this immunization had tended to be variable and usually low.
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Aims To assess personal and organizational factors associated with influenza immunization uptake among

Health Care Workers (HCWs).
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Methods A cross-sectional survey of all HCWs within the Health and Social Care Trusts in Northern Ireland

and a parallel-group study of nursing staff within Elderly Care using self-administered questionnaires.
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Results Of 203 nurses working in elderly care units 76(37%) were immunized and 127(63%) declined. Almost

70% of those not immunized perceived themselves to be ‘healthy’ and gave this reason for declining

immunization. Nurses were more likely to be immunized by a factor of four if they believed there was

benefit for healthy HCWs, three if they felt at-risk of contracting influenza and nine on a

recommendation from the occupational health (OH) unit. Fifteen OH units participated in a survey of

HCWs at the time of immunization. Five thousand two hundred and thirty (9.7%) HCWs were

immunized. Increased uptake was correlated with immunization in area of work (r ¼ 0.74, P ¼ 0.02)

and when provided out of hours (r ¼ 0.83; P , 0.001) and by a factor of two with individual targeting

of availability (P , 0.001) and when individuals had been previously immunized (P , 0.001).
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Conclusion Uptake of influenza immunization is low. Attitudes to one’s health and to the value of influenza

immunization affect the uptake as does the delivery of the immunization programme.
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Introduction

Influenza transmission, in health care settings, presents a

risk to both staff and patients [1,2]. Immunization may

have a role in reducing morbidity and mortality, both for

patients and staff [3–7]. There has been a trend to

recommend immunization of Health Care Workers

(HCWs) in Western Countries. Since 1984 guidance in

the USA has recommended immunization of HCWs who

have extensive contact with persons in high-risk groups

[8]. Comparison of the policies of 28 European countries

in 1995 showed that most advocate immunization of

HCWs [9].

The UK Departments of Health produced guidance

since 2000, advising influenza immunization for

employees directly involved within patient care [10].

During that year, occupational health (OH) units

servicing all 19 Health & Social Service Trusts in

the health care region of Northern Ireland organized

influenza immunization programmes using differing

approaches. The uptake of immunization varied between

the trusts, with an overall average of 13% [11]. Studies

from countries world wide have documented immuniz-

ation rates in a range from 2 to 60% among HCWs

[12–20]. The health service in Northern Ireland was set

an immunization target, for the 2001/2002 season, of

20% [21].

Research elsewhere has identified personal and organi-

zational factors that influence uptake of influenza

immunization by HCWs [12–15,20,22]. The aim of

this study was to determine those factors that influence

uptake of influenza immunization in HCWs in Northern

Ireland. Part one investigated personal factors and the

second part investigated organizational factors.

Methods

Part one

This was a comparison of a cohort of nurses working in

care of the elderly units at three Belfast hospitals, who
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had either participated or not, in an immunization

programme. Immunization was made available to all

nursing staff in these units, through clinics provided in

ward areas. The investigation was undertaken over six

weeks from the beginning of October 2001 onwards.

All nursing staff, on day and night duty, were notified

of the immunization programme’s availability by a direct

approach. Clinic attendees were requested to complete a

self-administered questionnaire at the time of the

immunization. Those staff members on duty, who did

not attend, were identified and asked to complete the

same questionnaire. Those staff members on leave or off-

duty, when the clinics were run, were not included in the

investigation. The questionnaire enquired about demo-

graphic details, whether the individual had accepted

immunization or not and the reason(s) for acceptance/

non-acceptance. Nine statements assessed knowledge

and attitudes to influenza immunization, using Likert

scales for responses. Responses were also aggregated to

create dichotomous variables and compared using odds

ratios (OR).

Part two

Organizational factors were assessed, by comparing the

programme of vaccine delivery offered, by different OH

units within Northern Ireland, during the 2001/2002

influenza season. These OH units covered approximately

55 000 HCWs. All OH units in the region agreed to

participate. All HCWs, who were immunized by partici-

pating OH units, were requested to complete a self-

administered questionnaire at the time of the immuniz-

ation programme.

This questionnaire requested information on the

occupational group of the vaccinee, area of work,

demographic details, how they became aware of the

immunization programme and where they were immu-

nized. Information was also requested from employing

trusts on total staff numbers, broken down by occu-

pational groups, gender and age. This information was in

aggregated form and individuals were not identifiable.

The survey was undertaken from the beginning of

October 2001 to early January 2002. Occupational

groups were used to identify staff engaged in direct

patient care, as described elsewhere [15,17–19]. To

determine those factors that predict higher uptake,

comparison was made between the three best performing

OH units and the three lowest performing OH units. The

various methods of publicity were aggregated into three

categories shown in Box 1.

Methods of awareness provided under ‘other’ on the

questionnaire were categorized as appropriate.

All data were anonymized. Participation in both

studies was voluntary. The Research Ethics Committee

of Queen’s University, Belfast, granted ethical approval.

Data were analysed using Statistics Package for Social

Sciences (v10). In the study of organizational factors

contingency tables were analysed using the chi-square

test (Likelihood Ratio test statistic) or Fisher’s Exact

Test, as appropriate. Hypotheses of equal population

means were tested using the t-test (equal variances not

assumed). The Z-test and Chi-square Goodness-of-Fit

test were used for comparison of samples against

hypothesized parameter values. Associations between

uptake of immunization and organizational factors were

analysed using the Pearson correlation coefficient.

Further analyses of dichotomous outcome variables

were performed using a backward stepwise procedure for

a multivariate logistic regression model with the model-

ling strategy recommended by Hosmer [23]. The results

of fitting a logistic regression model are expressed in

terms of OR: in future discussion it will be convenient to

describe an OR of four as the numerator event being ‘four

times more likely’ as the denominator event.

Results

Part one

All the nursing staff on duty (n ¼ 203), out of approxi-

mately 400 staff in total, agreed to participate. Seventy-

six (37%) were immunized and 127 (63%) declined.

Vaccine recipients were more likely to be male (14 versus

6%, P ¼ 0.04), full-time (71 versus 50%, P ¼ 0.005) and

to previously have had influenza immunization (47 versus

17%, P , 0.001).

The commonest reason given for acceptance of

immunization, cited by 96% of recipients, was to protect

themselves against influenza, while only 14% gave

protection of patients as a reason. Of those who declined

immunization, the commonest reason given was that

there was no personal benefit as they were healthy (69%).

The second commonest reason, given by 19%, was

concern about side-effects.

Differences in knowledge and attitudes between the

two groups are summarized in Table 1. From the column

of P values the responses to all the statements, except 2, 4

and 6, are significantly different at the 5% level for the

immunized and non-immunized groups. In particular,

the responses to statements 1, 5, 7–9 exhibit very highly

Box 1

General: Leaflet, Letter to area of work, Staff

Newsletter, Poster

Targeted: Flyer/Staff pay slip, e-mail

Cascade: Colleague, Line Manager/Supervisor,

Ward Sister
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Table 1. Knowledge and attitudes about influenza and influenza immunization

Immunized and non-immunized

nurses’ responses to questionnaire

Immunized

No. (%)

Non-immunized

No. (%)

P Dichotomous

variables

OR [95% confidence

interval (CI)]

1 Influenza vaccination is not required

for a healthy person

SD 10 (13) 5 (4) ,0.001 SD, D 6.2 (3.3–11.5)

D 43 (57) 29 (23) versus

U 16 (21) 35 (28) U, A, SA

A 6 (8) 41 (33)

SA 1 (1) 15 (12)

2 Influenza vaccination does not work SD 8 (10) 16 (13) 0.077 SD, D 2.0 (1.1–3.6)

D 44 (58) 49 (39) versus

U 22 (29) 54 (43) U, A, SA

A 2 (3) 6 (5)

SA 0 (0) 0 (0)

3 Influenza vaccination can cause

an illness like flu

SD 3 (4) 6 (5) 0.042 SD, D 1.8 (0.9–3.4)

D 23 (31) 22 (18) versus

U 29 (39) 44 (36) U, A, SA

A 20 (26) 43 (35)

SA 0 (0) 8 (6)

4 The trust will expect no sickness absence

because of flu if you are vaccinated

SD 14 (18) 20 (16) NS SD, D, U 1.4 (0.7–2.7)

D 43 (56) 64 (52) versus

U 12 (16) 21 (17) A, SA

A 5 (7) 12 (10)

SA 2 (3) 6 (5)

5 Staff are at greater risk of flu compared

with the public

SD 1 (1) 6 (5) ,0.001 SA, A 3.9 (2.1–7.0)

D 14 (18) 59 (47) versus

U 12 (16) 20 (16) U, D, SD

A 40 (53) 34 (27)

SA 9 (12) 6 (5)

6 Flu is a serious illness for the frail

and elderly

SD 0 (0) 1 (1) NS SD, D, U, A 1.1 (0.6–2.1)

D 3 (4) 2 (2) versus

U 1 (1) 1 (1) SA

A 23 (30) 37 (30)

SA 49 (65) 84 (67)

7 Influenza vaccination of staff will help

patients avoid the flu

SD 2 (3) 4 (3) ,0.001 SA, A 5.0 (2.7–9.3)

D 13 (17) 40 (32) versus

U 6 (8) 38 (30) U, D, SD

A 50 (66) 36 (30)

SA 5 (6) 7 (5)

8 I would be influenced by the OH department

recommendation for vaccination

SD 2 (3) 2 (2) ,0.001 SA, A 17.2 (8.1–36.5)

D 5 (7) 54 (43) versus

U 4 (5) 37 (30) U, D, SD

A 54 (71) 29 (23)

SA 11 (14) 3 (2)

9 I would be influenced by the DOH

recommendation for vaccination

SD 1 (1) 4 (3) ,0.001 SA, A 10.3 (5.3–20.3)

D 9 (12) 56 (45) versus

U 7 (9) 34 (27) U, D, SD

A 50 (67) 29 (23)

SA 8 (11) 2 (2)

SD ¼ strongly disagree, D ¼ disagree, U ¼ unsure, A ¼ agree, SA ¼ strongly agree.

The P values relate to the chi-square tests of the 5 £ 2 tables.
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significant differences. The relative importance of these

latter statements can be assessed from their OR values in

the final column: the two ‘influence’ statements 8, 9 show

the largest differences between the two groups, followed

by the two ‘attitude’ statements 1 and 7.

The combined influence of the dichotomous variables

representing the statements in Table 1 on the acceptance

of influenza immunization has been investigated by

means of logistic regression modelling where the depen-

dent variable is the immunized or non-immunized state.

Table 2 presents the contributions of the significant

variables influencing acceptance, adjusting for the pre-

sence of the other variables.

Part two

The HCW population totalled 53 808 employees. In the

period of the study, 5230 (9.7%) were immunized, of

whom 5031 (96%) completed the questionnaire. Those

immunized on average were older (41.6 versus 39.7 yrs,

P , 0.001) and had worked longer (13.9 versus 8.7 yrs,

P , 0.001).

Immunization uptake, across the 15 participating OH

units, was in the range 3.4–17.6%. Immunization clinics

offered within the area of work ranged from 0 to 86.7%.

The percentage of HCWs immunized within their area of

work was positively correlated with the percentage uptake

of immunization by HCWs in the respective OH units

(correlation coefficient ¼ 0.74, P ¼ 0.02). Twenty-eight

(8%) of OH immunization clinics were provided outside

usual office hours. The percentage of the clinics provided

‘out of hours’ was positively correlated with the ranked

uptake per OH unit (correlation coefficient ¼ 0.83;

P , 0.001).

The higher performing OH units immunized signifi-

cantly more in the area of work than the lower performing

OH units (82 versus 26%; P , 0.001).

There was a statistical difference (P , 0.001) in how

those immunized in the three higher performing OH

units became aware of the availability of the immuniz-

ation compared with the three lower performing OH

units (Table 3). It appears that ‘targeting’ has a positive

influence on acceptance, with possibly the ‘cascade’

method also having a positive effect.

The influence of age, gender, previous influenza

immunization, employment status, length of service,

place of immunization and awareness of the availability

of immunization on membership of high/low uptake units

was investigated by multivariable logistic regression.

The final model results are presented in Table 4. The

last two variables have three unordered categories that

were compared using deviation contrasts, i.e. the effect of

each category was compared with the overall mean effect

of the variable. The high uptake units tend to have

employees who are younger, male and have had previous

immunization. Immunization in area of work and dining

room had a positive effect on uptake by a factor of

approximately two and three, respectively. Individual

targeting of availability also increased the odds of uptake

by a factor of two.

Proportionally fewer staff involved in direct patient

care took up immunization as compared with staff not

involved in direct patient care (8.2 versus 11.7%;

P , 0.001).

Table 2. Variables independently associated with uptake of

influenza vaccine

Factor OR 95% CI P

Influenza vaccination

can be a requirement for

a healthy person

4.2 1.9–8.9 ,0.001

Staff can be at greater risk

of influenza compared

with the public

2.7 1.2–5.8 0.014

Influence by the occupational health

department unit recommendation

for vaccination

8.9 3.9–20.4 ,0.001

Table 3. Comparison of higher and lower performing units on how

HCWs were made aware of immunization availability

Category Number HCWs per category (%)

Lower Higher

General 273 (46.1) 427 (27.9)

Target 166 (28.0) 635 (41.5)

Cascade 136 (23.0) 432 (28.2)

Unknown 17 (2.9) 36 (2.4)

Total 592 (100) 1530 (100)

P , 0.001.

Table 4. Multivariable logistic regression results comparing high

uptake OH units to low uptake OH units

Variable OR (95%CI) P

Where

immunized

OH department 0.2 (0.1–0.3) ,0.001

Area of work 1.7 (1.0–2.9) 0.032

Dining room 3.2 (1.2–8.4) 0.020

Awareness of

availability

General 0.6 (0.5–0.7) ,0.001

Target 1.9 (1.5–2.3) ,0.001

Cascade 0.9 (0.7–1.1) NS

Previous influenza immunization 1.9 (1.4–2.5) ,0.001

Gender (male) 1.6 (1.1–2.2) 0.006

Age 0.97 (0.95–0.98) ,0.001

The variables ‘Employment status’ and ‘Length of service’ were not significant

and hence were removed.
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The positive influences on immunization are summa-

rized (see Box 2).

Discussion

This study showed that individual beliefs about health

were important in determining uptake of influenza

immunization. Logistic regression showed that if the

individual believed it was required for healthy adults,

he/she was four times more likely to be immunized. Other

European studies [12,19,24] concur with this result. It

could be argued that the use of the phrase ‘required’

overstates the therapeutic indication and that the

difference between the two groups is consequentially

more significant. However, the free responses accord with

this finding in that 69% of those who were non-

immunized gave as the reason, their perception that

they were healthy.

In contrast to our findings, the principal reasons for

declining immunization in North American studies were

the avoidance of medications and the fear of adverse

reactions. This latter fear may be due to an apparent

excess of cases of Guillain-Barre syndrome that had

occurred among recipients of swine influenza vaccine

during that 1976 season [25]. This may have had an effect

on the perception of risk among the general public [26].

The reluctance of nurses to accept influenza immu-

nization because they are ‘healthy’ may be explained by

the previous accepted policy of recommending immu-

nization to ‘at-risk groups’ and elderly who are more

vulnerable [27]. This previous policy did not advocate

immunization for otherwise healthy individuals and

therefore may have caused confusion. There may be

scope to increase the immunization rate by addressing

this misconception.

The value of OH as an advocate for immunization was

shown in this study. While it is known that medical

recommendation for influenza immunization to other at-

risk groups has a positive impact [22], the influence of

OH has only been reported to a limited extent among

HCWs [28].

The higher uptake of immunization of nurses in part

one of this study may be explained by greater availability,

the direct approach to each member of staff on duty and

the positive effect of the survey itself [19].

Uptake was higher, when access to immunization was

locally delivered and available out of hours. A number of

studies report inconvenience as the reason for not

receiving influenza immunization [13–15,20] and other

studies report improved uptake when the immunization

is brought to the patient care areas [13,16,17,24,29–33].

Some studies also report a proportionally higher uptake

with large congregations of staff [29]. In this study,

availability of immunization in the dining area had a

stronger influence than availability in the work area. Peer

pressure may be operating and affecting uptake in a

positive manner.

Few studies have considered the impact of communi-

cation on uptake rate of immunization. Personal letters

have been reported to increase uptake [29]. Within this

study, comparison of the three methods of communi-

cation, general, cascading and targeting demonstrated

that the independent effect of targeting information to the

individual HCW increases the odds of immunization by a

factor of two.

Available data indicates that 7% of people in the

15–64 years age group, of the general population in

Northern Ireland, are immunized [34]. These are likely

to be in ‘at-risk’ categories. In the working population

studied, the number receiving immunization indepen-

dently of the OH department is likely to be small and

would therefore not be expected to significantly affect the

comparisons drawn between the immunized and non-

immunized groups.

If influenza immunization of HCWs is accepted as a

worthwhile activity, then methods to maximize uptake

need to be considered. Increasing acceptance can be

tackled by improving the delivery programme and

influencing beliefs.
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