
Receiving a kidney transplant entails lifelong intake
of immunosuppressive medication that prevents

rejection of the transplanted kidney, but also increases
the risk of infections,1-8 a major cause of morbidity and
mortality after transplantation.9

One common but often life-threatening infectious
disease in immunocompromised patients is influenza,
an acute contagious viral infection characterized by
inflammation of the respiratory tract, fever, chills, mus-
cular pain, and prostration.10,11 A 10-year single-center
longitudinal study of solid-organ transplant recipients
showed that the incidence of influenza infection in kid-
ney transplant recipients was 4.3 cases per 1000 per-
son years.12 Solid-organ transplant recipients have
been reported to be more susceptible to influenza virus
than healthy persons.12 One common complication is sec-
ondary pneumonia infection, caused by any of a vari-
ety of bacteria, viruses, parasites, and fungi that attack
the lung parenchyma.4,5,9 Left untreated in kidney trans-
plant recipients, 40% to 50% of cases of pneumonia
are fatal.5

Vaccination has been proven effective in reducing
the risk of influenza and pneumonia infections in trans-
plant patients.5,6,13-15 For immunocompromised patients,
the World Health Organization and the Swiss Federal
Office of Public Health, therefore, recommend yearly
vaccination using a deactivated vaccine.16-19

Prevalence of Influenza Vaccination
Despite its proven effectiveness,5,6,13-15 vaccination

of kidney recipients against influenza is not yet stan-
dard practice in transplant centers. According to Dinits-
Pensy et al,2 many nephrological practices are reluctant
to administer vaccines, partly because of a lack of under-
standing regarding their risk/benefit ratio. In a US sur-
vey, Batiuk et al20 found that only 59 of the 138 kidney
transplant centers queried (43%) offered routine vacci-
nation against influenza before transplantation. After
transplantation, 74 (54%) routinely vaccinated or rec-
ommended vaccination to all patients. Twenty-two per-
cent indicated that they did not recommend vaccination
to any of their patients, and 24% reported recommending
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vaccination only to specific subgroups of transplant
patients.20

Slightly different results were found among heart
transplant centers. Of the 28 transplant centers inves-
tigated in a multicenter study by White-Williams et al,21

25 recommended influenza vaccination. The remain-
ing 3 centers did not recommend influenza vaccina-
tion because of a purported association with allograft
rejection.

Among kidney transplant centers, however, poli-
cies vary widely. The United States Renal Data Sys-
tem reported an increase in the prevalence of influenza
vaccination among kidney transplant patients from
43.1% in 1996 to 50% in 2004, far from the Healthy
People 2010 goal of 90%.22

Because successful vaccination requires a partial
activation of the immune system, doubts have been
raised about a possible increase in the risk of acute
rejection episodes, and thus about the safety of
influenza vaccination in transplant patients. This fear,
however, has not been substantiated by scientific evi-
dence.5,6,8,13-15 White-Williams et al21 concluded that the
rate of rejections did not increase in the months
before, during, or after the administration of the
influenza vaccination. 

Concerns also exist about decreased serological
efficacy in transplant patients compared with healthy
persons making vaccination ineffective. However, in
spite of the kidney transplant recipients’ lower immune
response, various studies have shown that their anti-
body response to the influenza vaccine still signifi-
cantly decreases the probability of contracting
influenza.5,6,13,23,24

Determinants of Influenza Vaccination
Because influenza vaccination reduces mortality

risk in the immunocompromised population,10,11 it is
vital to know what prevents kidney recipients from
being vaccinated. Little is known about predictors of
vaccination in transplant recipients, except that the
policy of the transplant center is an important deter-
minant.20,21 Studies in other populations have explored
patient-related factors. Landi et al25 studied predictors
of influenza vaccination in a European population of
frail community-dwelling elders. Living alone, cogni-
tive impairment, and having economic problems were
associated with a lower likelihood of being vacci-
nated, whereas advanced age and a higher number of
comorbid diseases were associated with a higher prob-
ability of vaccination. In a similar sample, Burns et al26

confirmed the relationship between vaccination and
socioeconomic status but found no significant associ-
ation with age or sex of the patient. They did, how-
ever, report a positive association with the ability to
travel independently and not having to depend on pub-
lic transportation to see their general practitioner, and

a negative relationship with smoking. No significant
association was found between vaccination and either
alcohol consumption or chronic disease status.

In a retrospective cross-sectional study27 in adults
older than 50 years, being white, having at least a high
school education, having a comfortable household
income, having visited a physician in the last year, and
having comorbid diseases were all related to being
vaccinated. This finding in relation to comorbid dis-
eases is consistent with the findings of Landi et al.25

Marital status was not related to getting the influenza
vaccine.

Research Aims and Objectives
The aims of this study were to investigate the

prevalence and correlates of influenza vaccination in a
sample of kidney transplant recipients with function-
ing grafts more than 1 year after transplant in 2 kidney
transplant outpatient clinics in Switzerland.

Methods
Research Design

This cross-sectional study used data of the Sup-
porting Medication Adherence in Renal Transplanta-
tion study,28 which aimed to determine the prevalence,
risk factors, and consequences of nonadherence to
immunosuppressive drug regimens in a sample of kid-
ney transplant recipients.

Sample and Setting
The convenience sample consisted of 356 German-

or French-speaking adult (≥18 years) kidney trans-
plant recipients who were literate, were being fol-
lowed up at 1 of the 2 Swiss outpatient transplant centers
included in this study, and had undergone kidney trans-
plant surgery at least 1 year before the study. Patients
lacking the mental capacity to answer the questions and
patients unable to read the study forms were excluded
from the study. 

Switzerland has an obligatory health insurance sys-
tem. The standard health care package, which excludes
no one, covers transplantation along with the majority
of costs for follow-up care, including vaccination.

Data Collection
Once approval had been received from the insti-

tutional review board of each center, and after patients
had given their informed consent, data were collected
through structured face-to-face interviews and medical
record reviews. The structured interviews were carried
out by 4 qualified research staff members when patients
visited their transplant centers for yearly check-ups. 

Variables and Measurements
Influenza vaccination status was measured by self-

report; participants were asked if they had received an
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influenza vaccination during the previous year
(yes/no). Data were collected on possible predictor
variables: demographic characteristics, comorbid dis-
eases, other health behaviors, and system factors.  Data
on patients’ age, sex, and nationality were extracted
from the patients’ medical files. Other demographic
factors, including living status (alone/cohabitation)
and educational level (measured with a 4-point ordinal
variable reflecting how long patients had attended
school, that is, until 11/12, 14/15, or 18/19 years of
age or longer) were assessed via structured interviews.

We extracted the Charlson Comorbidity Index from
each participant’s medical files. This index includes
19 categories of diseases, all weighted on the basis of
their association with mortality.29,30 The health behav-
ior factors assessed via structured interviews were
current smoking status (yes/no) and the frequency of
alcohol consumption (on a 6-point scale, ranging from
never to daily). As system-related factors, we asked
subjects which outpatient center they attended for 
follow-up, and, via structured interviews, assessed
their perceptions of the adequacy of their financial
resources (on a 4-point scale ranging from more than
adequate to inadequate) to cover medication costs.

Data Analysis
Before the outcome data were modeled, a detailed

descriptive analysis of all data was performed, involving
the summarization of the data and the use of exploratory
data analytical techniques. To identify correlates of
vaccination status, we conducted a multiple logistic
regression analysis in which we included each candi-
date correlate as a predictor variable, with vaccination
status as a dichotomous outcome variable. We set the
α level at 0.05. Descriptive statistical analyses were
performed by using SPSS 14.0 (SPSS Inc, Chicago,
Illinois), and inferential statistics were analyzed in
SAS 9.1 (SAS Institute Inc, Cary, North Carolina).

Ethical Considerations
The Supporting Medication Adherence in Renal

Transplantation study was approved by the ethics
committees of the Basel University Hospital and the
Cantonal Hospital of Aarau, as well as by the Federal
Ethics Committee of Switzerland. All participants
provided written informed consent.

Results
Sample Size and Demographic Characteristics

Of the 413 adult kidney transplant recipients visit-
ing the outpatient clinics for their annual check-ups,
86% (N = 356; 207 males (58.1%); mean age 52.9 [SD,
13.5] years) agreed to participate in the study. Sample
demographics and clinical characteristics are summa-
rized in Table 1. The majority of participants were
Swiss. The median time between transplantation and

inclusion in the study was 6.54 years (interquartile ratio,
8.00). Almost two-thirds (63.2%) of the participants
visited center 1 for follow-up; 36.8% went to center 2.

Prevalence and Correlates of Influenza Vaccination
Of the 356 participants, 83 (23.3%) reported hav-

ing been vaccinated against influenza in the previous
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Variable

Influenza vaccination
Yes

<65 years old
≥65 years old
Unknown

Sex
Men

Nationality
Swiss
Austria and Germany
Italy
Balkan
Other

Living alone
Yes

Paid work
Yes

Financial situation
More than enough money
Enough money
Sometimes not enough money
Not enough money
Unknown

Educational level
Very low
Low
Medium
High
Unknown

Smoke currently
Yes

Frequency of drinking alcohol
Never
Less than 1 time a month
1 to 2 times a month
1 to 2 times a week
3 to 4 times a week
Daily
Unknown

Type of donor
Living donor

No. of transplantations
First kidney transplant
Not first kidney transplant

Center
1
2

No. (%) of patients

(N = 356)

83 (23.3)
58 (16.3)
24   (6.7)

1   (0.3)

207 (58.1)

291 (81.7)
29   (8.1)
15   (4.2)

9   (2.5)
12   (3.4)

83 (23.3)

187 (52.5)

9   (2.5)
277 (77.8)

45 (12.6)
24   (6.7)

1   (0.3)

50 (14.0)
170 (47.8)

36 (10.1)
97 (27.2)
1   (0.3)

76 (21.3)

134 (37.6)
19   (5.3)
46 (12.9)
78 (21.9)
25   (7.0)
47 (13.2)
7   (2.0)

145 (40.7)

312 (87.6)
44 (12.4)

225 (63.2)
131 (36.8)

Table 1  Demographic and clinical characteristics of the 
sample



year. Only 4 participants (1.1%) did not provide data
on their vaccination status. Twenty-four of 79 partici-
pants (30.4%) who were 65 years of age or older received
an influenza vaccination, whereas 59 (21.5%) of the
274 participants who were under 65 years of age reported
being vaccinated against influenza. The results of the
multiple logistic regression model testing correlates of
influenza vaccination are summarized in Table 2.
Being vaccinated was significantly related to older age
(P<.001). Vaccination status also differed significantly
between nationalities: patients who were Italian citizens
had a higher prevalence of influenza vaccination than
did patients who were Swiss (P=.05, odds ratio, 3.48). 

Discussion
Ours is the first study that we know of to investi-

gate the prevalence and correlates of influenza vaccina-
tion among kidney transplant patients. In our sample,
the number of patients who had received influenza vac-
cinations was low. Older age was the only characteris-
tic examined that was significantly related to influenza
vaccination status. Patients who were Italian citizens
were more likely to report receiving the influenza vac-
cination than were patients who were Swiss. However,
the large 95% confidence interval of the 3.48 odds ratio
(1.00-12.20) casts doubt on the reliability of this result.

Prevalence of Influenza Vaccination
Less than one-quarter of our sample group had

received a vaccination against influenza in the year
preceding the study. Compared with the 50% of vacci-
nated kidney transplant recipients in the United States,22

this is a very low prevalence. In our study, 30% of the
participants who were 65 years or older reported hav-
ing received an influenza vaccination in the previous

year. In the US renal population, the prevalence of
influenza vaccination in the same age group was 56%.22

Further, despite national and international guidelines
recommending annual influenza vaccination in kidney
transplant patients,16-19 neither of the centers included
in this study had implemented any policy concerning
these guidelines. Another possible explanation (in addi-
tion to this striking gap between guidelines and clini-
cal practice) for the low prevalence rate is that Swiss
kidney transplant recipients are unaware of the danger
of influenza and its possible complications, such as
secondary pneumonia infection.5 As physicians play a
key role in forming the vaccination attitudes of their
patients,31,32 they and other health care providers can
influence immunization rates by recommending vac-
cination, encouraging and answering questions, and
addressing misconceptions.31 Naturally, this requires
that each kidney transplant patient’s physician have up-
to-date knowledge of influenza vaccination studies,
particularly of studies focused on transplant patients.

One alternative interpretation of such pronounced
national differences in influenza vaccination rates is
that physicians in the United States may be more moti-
vated to vaccinate patients because of the extraordi-
narily high number of malpractice lawsuits there.33 From
this perspective, it would logically follow that the high
incidence of legal complications would lead to a cor-
respondingly high prevalence of preventive clinical
practices. In fact, both are higher in the United States
than in any other country.34 Another possible explana-
tion for the higher rate of influenza vaccination in the
United States is the many clinical practice guidelines
that include recommending influenza vaccine as well as
immunization promotion programs in many hospitals
and clinics. 
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Variable

Age

Sex

Nationality
Swiss
Austrian and German
Italian
Balkan 
Others

Living alone

Financial situation

Educational level

Current smoking status

Frequency of alcohol drinking

Center

Comorbid diseases

Odds ratio (95% CI)

1.04   (1.02-1.06)

0.84   (0.47-1.48)

Reference category
1.05   (0.40-2.78)
3.48 (1.00-12.24)
0.89   (0.10-7.80)
0.27   (0.03-2.24)

0.79   (0.40-1.54)

1.07   (0.68-1.70)

1.05   (0.80-1.37)

0.89   (0.45-1.75)

1.14   (0.97-1.35)

1.41   (0.91-2.18)

1.06   (0.93-1.20)

P

<.001

.54

.92

.05

.92

.23

.48

.76

.70

.73

.11

.12

.37

More vaccination if

Older

Man

Austrian or German
Italian
Swiss
Swiss

Not living alone

Better financial situation

Higher educational level

Not smoking currently

More frequency of alcohol drinking

More comorbid diseases

Table 2  Multiple logistic regression analysis
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A difference in influenza vaccination rates between
the 2 countries also is apparent for the general popu-
lation, although the disparity between similar samples
of Americans and Swiss persons is somewhat smaller
than that found in this study. In the 2000-2001 winter
season, 51% of surveyed patients more than 65 years
of age in Switzerland reported having received
influenza vaccination,35 compared with 64.3% of the
same age group in the United States.36 Such differ-
ences in prevalence, both in the kidney transplant pop-
ulation and in the general population, suggest that
characteristics of the health care system might affect
influenza vaccination status. Further research is needed
to investigate whether, under what circumstances, and
to what extent characteristics of the health care sys-
tem, such as the extent to which influenza vaccination
costs are covered or the quality control of transplant
centers shape the prevalence of influenza vaccination.

Given the increased risk of influenza infection in
immunocompromised patients, annual influenza vac-
cination of health care workers and household con-
tacts of patients is strongly recommended.37,38 Therefore,
annual vaccination of the most relevant potential car-
riers should be included in each center’s policy.

Correlates of Influenza Vaccination
Of several potential correlates of influenza vacci-

nation suggested by the literature, this study reliably
identified only one correlate. Our finding that positive
vaccination status is related to older age confirms
the finding of Landi25 but contradicts the result of
Burns,26 whose research showed no significant associ-
ation between age and influenza vaccination.

A limitation of this study is that the policy of the
transplant center—a known predictor of vaccination
in transplant patients2,20—could not be investigated in
this study because this parameter did not vary in our
study. A larger study including more centers would be
better for investigating center characteristics in rela-
tion to the prevalence of vaccination.

A further limitation of this study is that it
influenza vaccination was assessed by self-report.
People might not remember any more if they received
an influenza vaccination in the previous year. Further-
more, this study investigated mainly patient-related
factors. Yet, human behavior is influenced not only by
the characteristics of the individual, but also by envi-
ronmental factors. A conceptual framework that
serves to direct attention to both individual and envi-
ronmental determinants of behavior is the ecological
model.39 This model examines behavior determinants
on 5 levels of influence: intrapersonal factors (ie, char-
acteristics of the individual), interpersonal processes
and primary groups (eg, social networks and social
support systems), institutional factors (eg, the man-
agement style of the institution), community factors

(eg, values and cultural norms in the community), and
public policies (eg, local, state, and national laws and
policies). It is recommended that subsequent research
aimed at isolating and explaining determinants of
influenza vaccination among kidney transplant patients
be based on such an ecological model. 

Conclusion
In spite of national and international guidelines

recommending influenza vaccination of kidney trans-
plant recipients, the prevalence of vaccination in this
sample was low. This finding highlights the impor-
tance of transplant centers in formulating and imple-
menting vaccination policies. Pronounced disparities
in vaccination prevalence rates between Switzerland
and the United States suggest that characteristics of
the overall health care system influence national
influenza vaccination status. 
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