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ABSTRACT

Objectives. We described the results from the Swiss National Vaccination Cov-
erage Survey (SNVCS) 2005–2007, a survey designed to monitor immunization 
coverage of children and adolescents residing in Switzerland in each canton 
within a three-year period.

Methods. The SNVCS is a cross-sectional survey using a two-stage sampling 
design targeting children aged 2, 8, and 16 years. Families of selected children 
were contacted by mail and telephone. Coverage was determined via vaccina-
tion cards or vaccination summary forms. 

Results. A total of 25 out of 26 cantons participated in the survey, with 8,286 
respondents for children aged 24–35 months, 10,314 respondents for children 
aged 8 years, and 9,301 respondents for teenagers aged 16 years. Com-
pared with data from 1999–2003, coverage estimates for toddlers remained 
unchanged for diphtheria, tetanus, pertussis, poliomyelitis, and Haemophilus 
influenzae type b vaccines at three doses, but increased five percentage points 
to 86%–87% for measles-mumps-rubella at one dose and was 71% at two 
doses. Coverage for measles, mumps, and rubella were 89%–90% at one dose 
and 75% at two doses for 8-year-olds, and 94% and 76% for the two dosages, 
respectively, for 16-year-olds. Linguistic region and nationality were highly cor-
related with being vaccinated against measles for the two younger age groups. 

Conclusion. Despite the increase in vaccine coverage, measles vaccination is 
still low, and the World Health Organization goal to eliminate measles by 2010 
was not achieved in Switzerland. More efforts are needed by the cantons and 
the central government to increase vaccination coverage.
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Switzerland is situated in the center of Western Europe, 
surrounded by Germany, Austria, France, and Italy. 
Although its population size is modest at 7.6 million 
inhabitants, this small federalist country has three 
major language regions and is divided into 26 cantons, 
which consist of municipalities, the number varying 
from three to almost 400 municipalities per canton. 
There are 19 cantons in the German-speaking region, 
six cantons in the French-speaking region (in two of 
these cantons, two-thirds are French-speaking and 
one-third are German-speaking), and one canton in 
the Italian-speaking region. 

The Swiss Immunization Schedule recommends 
two doses of measles-mumps-rubella (MMR) vaccine 
for children before 2 years of age, with catch-up shots 
available during the school year for children lacking 
the two doses.1 Despite this effort, three large measles 
outbreaks plagued Switzerland in 1997, 2003, and 
2006–2009. Two hundred thirty-five cases of measles 
were reported in 1997 within a sentinella notifica-
tion surveillance system (an estimated 6,400 cases 
extrapolated for Switzerland), of which 84% of the 
patients were unvaccinated for measles.2 In 2003, 614 
cases were registered in which 79% of the patients 
were younger than 16 years of age and 88% were not 
vaccinated against measles.3 Most recently, between 
November 2006 and September 2009, 4,415 cases of 
measles were confirmed with three distinct outbreak 
waves, where 93% were not vaccinated and 5% were 
not fully vaccinated.4 Measles outbreaks in Austria, 
Germany, and the United States in 2008 and Israel in 
2003 have been linked to measles strains originating 
in Switzerland.5–8 In 2008, during the European Soccer 
Championship League in which Switzerland was one of 
the two host countries, a warning was issued for those 
planning to attend the championship to be vaccinated 
against measles.9

Because available data on vaccination coverage were 
very limited and concerned with potential epidemic 
outbreaks, the Swiss Federal Office of Public Health 
(SFOPH) sponsored a national effort between 1999 and 
2003 to determine the vaccination coverage in each 
of the 26 cantons. The Institute of Social and Preven-
tive Medicine (ISPM) at the University of Zurich was 
responsible for the development and implementation 
of this endeavor. The survey had two major goals: (1) 
to determine vaccination coverage and factors affecting 
vaccination in three different age groups: toddlers aged 
24–35 months, children at school entry (i.e., kinder-
garten, first grade, second grade, or third grade), and 
children at school departure (seventh, eighth, or ninth 
grade); and (2) to establish a feasible survey methodol-

ogy that could be implemented in every canton, using 
the existing infrastructure where possible.10 In short, 
two different methods were applied to sample toddlers 
and schoolchildren based on available sampling frames 
and preexisting infrastructures. Hence, data collection 
for the toddlers and schoolchildren varied, as families 
of toddlers were directly contacted for participation, 
while data for schoolchildren were submitted via school 
doctors, nurses, or teachers. 

Additionally, school vaccination programs differ for 
each canton, ranging from diverse vaccination policies 
in the schools to age at which vaccination cards were 
checked. So, despite our efforts to adapt the existing 
infrastructure, data collection for the schoolchildren 
was complex and the comparability of the results 
among the cantons was inadequate.

Based on this experience, the methodology was 
reevaluated and improved for the next period of data 
collection in the Swiss National Vaccination Coverage 
Survey (SNVCS). The major changes in the SNVCS 
included (1) targeting children aged 2, 8, and 16 years; 
(2) employing the same data collection methodology 
used in 1999–2003 for the toddlers for all three age 
groups to increase comparability among the cantons; 
and (3) collecting data in all 26 cantons within a three-
year cycle. We evaluated vaccination coverage for the 
SNVCS survey period 2005–2007.

METHODS

The cantons were allowed to designate their year of 
participation and define the level of their responsibil-
ity in the SNVCS 2005–2007. Nine cantons conducted 
the survey in 2005, eight in 2006, and six in 2007. Two 
cantons conducted the survey within two years during 
the survey period. One canton declined to participate 
while another was unable to implement the survey for 
toddlers due to lack of time. Participation year for a 
canton was designated by the year that data collection 
was conducted. Permission from the Office of Data 
Protection was obtained in all 26 cantons.

Sampling
Depending on the available sampling frame, either 
cluster or simple random sampling was used for all 
age groups. In 12 cantons where cluster sampling was 
applied, a list of the number of children born in each 
municipality in each canton served as the sampling 
frame. Using a self-weighted sampling design, the 
municipalities were first selected, then the children, 
with the number of children depending on the tar-
geted population size. Because a central registry exists 
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in four cantons, either the central office of registry in 
each canton randomly selected the children or ISPM 
selected the children via simple random sampling. Due 
to the low number of municipalities, all municipalities 
in seven cantons were requested to submit information 
on all residents in the targeted age groups. Once this 
information was compiled, simple random sampling 
was applied to select the children. Because of finan-
cial constraints and organizational simplification, the 
school health nurses continued to collect data for the 
schoolchildren in three cantons in the first, second, 
third, eighth, and ninth grades. While applying the 
same data collection method, three other cantons 
conducted the survey independently and shared their 
databases at a later time point. 

Data collection
The information requested from the municipalities 
or the central office of registry included names of the 
child and parents; date of birth, gender, address, and 
nationality of the child; and occupation and telephone 
numbers for the parents, when possible. All families 
of selected children were then invited to participate 
by mail, which included an introductory letter and a 
prepaid return envelope. Families were asked to send 
a copy of or the original vaccination card. Four to five 
weeks later, a reminder was sent to all nonrespondents, 
followed by a final telephone attempt, which included 
five to six calls at different hours during the week. If 
necessary, primary care physicians were contacted to 
confirm questionable data from the vaccination cards, 
or to obtain records that were stored in the office, after 
acquiring permission from the participating families. 
Vaccination information that was not obtained from 
a vaccination card or through the physician’s office 
was not included in the database. Time of response 
and reasons for nonparticipation were recorded when 
possible (data not shown). 

In three cantons where collaboration with school 
health nurses was sought, the survey was coordinated 
with the routine health check-up, with data collected 
after the recommended vaccination was administered 
in the schools. After summarizing the vaccination infor-
mation on a form or copying the vaccination cards, one 
canton transmitted the data electronically while the 
other two cantons submitted hard copies of the data. 
Data were submitted for all children in the second 
or third grades (those aged 7–9 years) and eighth or 
ninth grades (those aged 14–16 years) in two cantons. 
In the remaining canton, data were collected from 74 
classes in the first grade (those aged 6–7 years) and 
24 classes in the eighth grade. 

Data extracted from the vaccination cards included 
dates of administration of all doses of diphtheria (Di), 
tetanus (Te), pertussis (Per), polio (Pol), Haemophilus 
influenzae type b (Hib), MMR, hepatitis B, hepatitis A, 
varicella, pneunomococcal, meningococcal conjugate 
group C, and tick-borne encephalitis vaccines. For two 
of the three cantons in which data were collected via 
school health nurses, vaccinations received were sum-
marized by the number of doses for a particular antigen 
for each child. Only coverage for the first nine afore-
mentioned antigens are examined in this article.

Statistical analysis
The collected data were first weighted to account 
for sampling design; adjusted for nonresponse; and 
poststratified with respect to nationality, gender, and 
urbanicity where possible. Urbanicity was defined 
following the guidelines used by the Swiss Federal 
Statistical Office. Participation was considered only 
when concrete vaccination information was obtained 
either from vaccination cards, school health nurses, or 
primary care physicians. Undocumented vaccinations 
based on parental recall were not accepted. Imputa-
tions for missing information were only conservatively 
conducted for nationality and gender variables when 
the municipalities did not supply this information, but 
names of the children were known. 

In the three cantons where data had been col-
lected by the school health nurses, information on 
nationality was missing in one canton, and on gender 
in two cantons. We performed Chi-square analysis, 
with p,0.05 considered significant. Using the survey 
option in Stata® version 10.1,11 we calculated coverage 
estimates and performed univariate logistic regression 
with measles-containing vaccine coverage in regard to 
nationality, linguistic region, time of participation, and 
data collection year. 

RESULTS

Participation 
Table 1 shows demographic characteristics for the 
sample size, including respondents and nonrespon-
dents in the survey, unweighted with the population 
data for 2005–2007. There were significant differences 
(p,0.05) between the participants and the census 
data and participants and nonrespondents in almost 
all four categories. After poststratification, these dif-
ferences were corrected, such that the proportions 
for the respondents corresponded to those from the 
population data.

Not including the three cantons in which data 
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Category
Census 
Percent

Sample 
Percent

Respondents 
Percent

Nonrespondents 
Percent

Censusb vs. 
respondents 

(p-valuec)

Respondents vs. 
nonrespondents 

(p-valuec)

2-year-olds (N) 65,317 9,787 8,286 1,501  
 Linguistic regiond   
  German-speaking 75.8 69.9 68.7 76.4
  French-speaking 19.9 27.2 28.3 21.4 0.000 0.000
  Italian-speaking 4.2 2.9 3.0 2.3
 Nationalitye

  Swiss 74.1 72.6 75.1 58.6 0.035 0.000
  Non-Swiss 25.9 27.4 24.9 41.4
 Urbanicity
  Rural 30.5 37.3 38.1 33.0 0.000 0.000
  Urban 69.5 62.7 61.9 67.0
 Gendere

  Female 48.9 50.0 50.1 49.6 0.031 0.712
  Male 51.1 50.0 49.9 50.4

8-year-olds (N) 80,587 11,866 10,314 1,552
 Linguistic region
  German-speaking 69.6 67.9 67.7 69.4
  French-speaking 26.4 29.7 29.9 28.7 0.000 0.240
  Italian-speaking 4.0 2.4 2.5 1.9
 Nationalitye

  Swiss 76.6 72.4 73.7 63.8 0.000 0.000
  Non-Swiss 23.4 27.6 26.3 36.2
 Urbanicity
  Rural 32.0 36.4 36.9 33.2 0.000 0.005
  Urban 68.0 63.6 63.1 66.8
 Gendere

  Female 49.0 47.5 47.6 46.8 0.038 0.561
  Male 51.0 52.5 52.4 53.2

16-year-olds (N) 88,726 11,776 9,301 2,475
 Linguistic region
  German-speaking 70.3 70.3 68.7 76.2
  French-speaking 26.2 27.3 28.7 22.0 0.000 0.000
  Italian-speaking 3.5 2.4 2.6 1.8
 Nationalitye

  Swiss 79.8 76.7 80.6 62.9 0.686 0.000
  Non-Swiss 20.2 23.3 19.4 37.1
 Urbanicity
  Rural 32.7 36.3 39.1 25.8 0.000 0.000
  Urban 67.3 63.7 60.9 74.2
 Gendere

  Female 48.9 48.9 49.0 48.3 0.804 0.517
  Male 51.1 51.1 51.0 51.7

Table 1. A comparison of demographic characteristics (unweighted) between participants in the Swiss National 
Vaccination Coverage Survey and the general Swiss population for three age groups: 2005–2007a

aDoes not include two cantons for toddlers and one canton for schoolchildren 
bCensus data stemmed from the Swiss Federal Statistical Office, municipalities, or statistics office in the cantons, between 2005 and 2007.
cChi-square analysis was used to test for the difference between respondents and census data, and respondents and nonrespondents.
dThe German-speaking region includes 18 cantons, the French-speaking region includes six cantons, and the Italian-speaking region includes 
one canton. 
eSome data are missing.

were collected via school health nurses, participation 
level was 84.7% (8,286/9,787) for 2-year-olds, 84.1% 
(7,312/8,691) for 8-year-olds, and 80.1% (7,088/8,847) 

for 16-year-olds. For the three cantons using school 
health nurses, the response was 94.6% (3,002/3,175) 
for schoolchildren in the younger age group and 
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75.6% (2,213/2,929) for schoolchildren in the older 
age group (data not shown).

Immunization coverage
As shown in Table 2, coverage for Di, Te, Per, and 
Pol vaccines for toddlers did not change between 
1999–2003 and 2005–2007, remaining around 84% at 
four doses; there was an increase for Hib at four doses, 
from 79.3% in 1999–2003 to 83.2% in 2005–2007. 
For measles, mumps, and rubella, coverage rose from 
82.3% to 86.9%, from 81.1% to 86.0%, and from 80.8% 
to 86.0%, respectively, between the two study periods. 
The range for measles-containing vaccine coverage was 
72.5%–95.8% at one dose, with five cantons having 
coverage #80% and all six cantons in the French- and 
Italian-speaking regions having coverage $90% at one 
dose (Figure). 

Coverage estimates for schoolchildren are depicted 
in Table 3. In the 25 participating cantons, the range 
of coverage for 8-year-olds was 75.4%–78.2% at five 
doses of Di, Te, and Pol vaccines. Coverage for fourth 
and fifth doses of Per vaccine were 89.5% and 70.6%, 
respectively. As shown in the Figure, no canton had 
measles-containing vaccine coverage $90% at two 
doses, with the minimum at 48.8% and the maximum 
at 87.7%. The highest estimates were found primarily 
in the French- and Italian-speaking regions. 

For 16-year-olds, coverage was 62.6% for Di vaccine 
and 63.6% for Te vaccine at six doses; 33.1% for Per 
vaccine at four doses; and 76.2%, 74.8%, and 74.5% for 
measles, mumps, and rubella vaccines, respectively, at 
two doses (Table 3). While all 25 cantons had coverage 
of $90% at one dose of measles vaccine, no canton 
surpassed this figure at two doses, with coverage rang-
ing from 53.2% to 87.5%. Measles-containing vaccine 
coverage levels were similar among the different lin-
guistic regions, although lower coverage estimates were 
found in the German-speaking region (Figure). 

The univariate logistic regression in Table 4 shows 
that the child’s nationality and linguistic region were 
correlated with measles coverage for the two younger 
age groups. The proportion of children up-to-date for 
measles vaccination was greater in the French- and 
Italian-speaking regions than in the German-speaking 
region; Swiss children had a lower chance of being 
vaccinated for measles than children of foreign nation-
ality. For teenagers, there was no correlation between 
nationality and measles-containing vaccine coverage at 
two doses. In contrast, 79.9% (odds ratio [OR] 5 1.31, 
95% confidence interval [CI] 1.08, 1.59) of teenagers 
living in the French-speaking region had received two 
doses of measles-containing vaccine, compared with 
75.2% of teens in the German-speaking region; the 

reverse was true for the Italian-speaking region, where 
only 68.2% (OR50.71, 95% CI 0.53, 0.94) of 16-year-
olds were up-to-date.

Data collection year also appeared to be correlated 
with being up-to-date for measles vaccination. Children 
who were recruited in 2007 seemed to have a higher 
measles-containing vaccine coverage than those in 
2005. Time of response in the survey was also corre-
lated with measles-containing vaccine coverage, with 
children whose parents participated after receiving the 
first letter having higher coverage than those recruited 
afterward.

DISCUSSION

The Swiss Immunization Schedule recommends two 
doses of MMR and four doses of Di, Te, Per, Pol, and 
Hib vaccine for children before 2 years of age, with 
catch-up shots available during the school years.1 
Comparison of the national immunization coverage 
among toddlers for measles for the two most recent 
survey periods revealed that coverage increased from 
82% in 1999 –2003 to 87% at one dose and 71% at two 
doses in 2005–2007.10 The recurring measles outbreaks, 
together with more intense efforts by the SFOPH and 
the cantons, probably contributed to this rise. Despite 
the increase, measles-containing vaccine coverage is far 
from 95% for two doses, the level necessary to attain 
herd immunity to eliminate this disease.12 Our results 
show that for measles vaccination at one dose, only 
six cantons had coverage $90% for toddlers, and no 
canton had measles-containing vaccine coverage of 
$90% at two doses for schoolchildren. 

An epidemiologic assessment of measles between 
2006 and 2007 by Muscat et al. confirmed that Swit-
zerland is among the top five countries responsible 
for 85% of the recorded measles cases in Europe, 
contributing 27% of the total cases in 2007 with the 
highest incidence rate of 78.8 and 58.2 per 100,000 
inhabitants in children aged 5–9 and 10–14 years, 
respectively.13 Between November 2006 and September 
2009, there were 4,415 reported cases of measles in 
Switzerland, resulting in an incidence rate of 58 per 
100,000 inhabitants, with one canton supplying 24% 
of the total cases. In January 2009, a 12-year-old girl 
from France, who was hospitalized in Geneva, died 
from encephalitis due to measles infection.14 To reach 
the goal of measles elimination in the European region 
by 2010, efforts to achieve this goal were intensified. 
These efforts included aggressive vaccination informa-
tion campaigns and media exposure, participation in 
the European vaccination week, strengthened measles 
surveillance, commitment from the Chief Medical 
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 Officers to achieve coverage $95%, and political sup-
port from Parliament with consideration for introduc-
ing compulsory measles immunization, as required in 
the U.S. at school entry.15–17

Based on the World Health Organization (WHO) 
guidelines to control outbreaks of vaccine-preventable 
childhood diseases, the SFOPH defined operational 
goals for coverage levels for the Swiss National Immu-
nization Program as follows: coverage $95% nationally 

and $90% in each canton at three doses of Di, Te, 
Per, and Pol vaccines for toddlers, at four doses for 
children aged 5–7 years, and at five doses for those 
aged 16 years.18 For the most part, the reported cover-
age estimates at the national and canton level for Di, 
Te, and Pol for 2- and 8-year-olds have reached this 
goal, but those for the 16-year-olds are still too low. 
Of particular concern is the low coverage rate for Per 
for schoolchildren, despite the change from  whole-cell 

Vaccination 
(by number of doses)

Survey period

Critical coverage needed 
to block transmission of 

infectious agentf (percent)

1991a,b 
(n5402) 
Percent

1998a,c 
(n5403) 
Percent

1999–2003d 

(n58,729) 
Percent

2005–2007e 
(n58,286)  

Percent (95% CI)

Diphtheria    
 $3 95.0 94.3 95.4 95.2 (94.4, 95.9) 80–85
 $4 71.1 71.7 83.6 84.4 (83.3, 85.6)

Tetanus   
  $3 93.3 93.3 95.9 95.5 (94.8, 96.1) NA
  $4 70.9 71.5 83.7 84.5 (83.4, 85.7)

Polio   
  $3 94.8 92.1 95.3 94.5 (93.8, 95.2) 80–85
  $4 70.4 76.2 82.7 83.9 (82.7, 85.1)

Pertussis   
  $3 88.8 88.1 92.9 93.9 (93.2, 94.6) 92–95
  $4 NA 68.2 81.3 84.1 (82.9, 85.3)

Hib   
  $3 NA 76.9 91.1 92.9 (92.2, 93.6) NA
  $4 NA 47.4 79.3 83.2 (82.0, 84.3)

Measles    
  $1 83.1 81.4 82.3 86.9 (85.9, 87.9) 92–95
  $2 NA NA NA 70.8 (69.3, 72.2)  

Mumps    
  $1 80.1 78.9 81.1 86.0 (85.0, 87.0) 90–92
  $2 NA NA NA 70.1 (68.6, 71.5)  

Rubella    
  $1 79.6 78.7 80.8 86.0 (85.0, 87.0) 85–87
  $2 NA NA NA 70.1 (68.7, 71.6)  

aUsing a nationally representative survey conducted with samples proportionally reflecting the different linguistic regions; data collection 
included direct contact with the parents.
bSource: Minder CH, Steffen R. [Immunization for toddlers: a representative survey of vaccination coverage in Switzerland 1991]. Bull BAG/OFSP 
1992;32:504-7. German.
cSource: Swiss Federal Office of Public Health. [Immunization for toddlers: a representative survey of vaccination coverage in Switzerland 1998]. 
Bull BAG/OFSP 1999;20:356-61. German.
dSurvey conducted in 26 cantons; data collection included direct contact with the parents. Source: Lang P, Piller U, Steffen R. Vaccination 
coverage of children in Switzerland, 1999–2003. Zurich: University of Zurich Institute of Social and Preventive Medicine; 2005.
eSurvey conducted in 24 cantons; data collection included direct contact with the parents.
fSource: Anderson RM, May RM. Immunisation and herd immunity. Lancet 1990;335:641-5.

CI 5 confidence interval

NA 5 not available

Hib 5 Haemophilus influenzae type b

Table 2. Vaccination coverage of children aged 24–35 months in Switzerland, 2005–2007
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aHorizontal lines show the coverage mean for each region. Cantons are identified by their abbreviations. 

MCV 5 measles-containing vaccine

TI 5 the only Italian-speaking canton

CH 5 Switzerland

Figure. MCV coverage of children in Switzerland, 2005–2007, by cantons and regionsa
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to acellular vaccine and the recommendation of a 
fourth and fifth dose in 1996 in the Swiss Immuniza-
tion Schedule.

Raising Per catch-up vaccination in this age group 
should be a priority, as adolescents and especially adults 
have long been recognized as a source of Bordetella 
pertussis transmission in young, unprotected infants, 
in addition to the problems of waning immunity over 
time and vaccine efficacy lower than the desired cov-
erage needed for herd immunity.19–22 As with measles, 
because of the suboptimal coverage level, circulation 
of the pathogen is unavoidable and can have tragic 
consequences, as in the case of the 2-year-old in one 
canton who died from a Per infection in 2009, the first 
mortality case in 10 years.23

Although not presented in this article, there was a 
general increase in coverage at the canton level, with 
only two cantons exhibiting a possible decrease for all 
eight targeted antigens for toddlers; one canton for 
8-year-olds for all except Per and Hib vaccines; and 
one canton for teenagers for Di, Te, and Pol vaccines. 
The decrease could have been due to use of comple-
mentary and alternative medicine (e.g., homeopathy), 
a change in the school vaccination program, and/or a 

change in the survey methodology. Studies, including 
the last survey in 1999–2003, have shown the negative 
influence of complementary and alternative medicine 
on vaccination coverage and the potential impact of 
schools on vaccination programs.10,24–28 Race/ethnicity 
and nationality are also highly correlated with measles 
coverage, which has also been observed in many other 
studies.29–33 

Unlike these studies, our results showed that chil-
dren in the two younger age groups whose nationality 
was not Swiss were better vaccinated against measles 
than Swiss children. Research by Mixer et al. confirmed 
that awareness of the controversy surrounding MMR 
vaccination was higher among white mothers whose 
toddlers had lower MMR coverage, as compared with 
mothers of other racial/ethnic minority groups whose 
children had higher MMR coverage.34 There was no dif-
ference for 16-year-olds, as we see that logistic problems 
and access to health service may be barriers to being 
fully immunized. Furthermore, many of these children 
of foreign background do not have their vaccination 
records from their native country, although some have 
said that they were fully vaccinated before coming to 
Switzerland. Without any written records, we had to 

8-year-olds (n510,314) 16-year-olds (n59,301)

Type of vaccine 
(number of doses) Percent (95% CI)

Type of vaccine 
(number of doses) Percent (95% CI)

Diphtheria (4) 94.3 (93.6, 95.1) Diphtheria (5) 87.7 (86.6, 88.8)
Diphtheria (5) 78.1 (76.5, 79.7) Diphtheria (6) 62.6 (61.1, 64.1)

Tetanus (4) 94.7 (94.0, 95.4) Tetanus (5) 88.3 (87.2, 89.4)
Tetanus (5) 78.2 (76.6, 79.8) Tetanus (6) 63.6 (62.0, 65.2)

Pertussis (4) 89.5 (88.5, 90.5) Pertussis (3) 84.8 (83.4, 86.1)
Pertussis (5) 70.6 (68.9, 72.3) Pertussis (4) 33.1 (30.3, 36.0)

Polio (4) 93.7 (93.0, 94.4) Polio (4) 93.2 (92.5, 94.0)
Polio (5) 75.4 (73.8, 77.1) Polio (5) 85.0 (83.8, 86.1)

Hib (3) 88.9 (87.9, 89.7) Hepatitis B (1) 70.0 (68.0, 72.0)
Hib (4) 74.3 (72.9, 75.6) Hepatitis B (2) 65.3 (63.3, 67.4)

Hepatitis B (3) 29.3 (25.2, 33.4)

Measles (1) 89.9 (88.8, 91.0) Measles (1) 94.3 (93.6, 95.0)
Measles (2) 75.2 (73.6, 76.8) Measles (2) 76.2 (74.9, 77.6)

Mumps (1) 88.8 (87.6, 89.9) Mumps (1) 93.5 (92.7, 94.2)
Mumps (2) 74.2 (72.7, 75.7) Mumps (2) 74.8 (73.5, 76.2)

Rubella (1) 88.7 (87.5, 89.9) Rubella (1) 93.5 (92.7, 94.2)
Rubella (2) 73.8 (72.3, 75.3) Rubella (2) 74.5 (73.1, 75.8)

aData were collected in 25 of 26 cantons. Data were collected by the school health nurses in three cantons and by contacting the families 
directly in 22 cantons.

CI 5 confidence interval

Hib 5 Haemophilus influenzae type b

Table 3. Vaccination coverage of schoolchildren aged 8 and 16 years: Switzerland, 2005–2007a
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assume that these vaccinations were not administered. 
This problem is similar to record scattering, as docu-
mentations are incomplete due to multiple health-care 
providers, resulting in a negative impact on vaccination 
coverage.35,36 Record scattering increases the risk of los-
ing immunization records and hinders the evaluation 
and improvements of vaccination coverage.

The highest immunization coverage estimates were 
found most often in the Latin-speaking region. With 
the most recent measles epidemic, evidence shows 
that measles incidence is inversely proportional to 
vaccination coverage, with the lowest incidence in 
the Latin-speaking region.4 Furthermore, vaccination 
for Di is mandatory in three Latin-speaking cantons 
(one canton only until 2008), which could have also 
influenced the higher immunization coverage among 
these regions. The difference in immunization rates 
for compulsory and facultative vaccinations has been 
established in other studies.37–39 

While the French-speaking cantons appeared to 
have higher coverage than the German-speaking ones 
for the two younger age groups, this impact was not 
observed for adolescents. Rather, immunization cover-
age for teenagers appears to be influenced more by 
school vaccination programs, which are confounded 
by the fact that all French-speaking cantons have 
school vaccination programs, unlike in the German- 
and Italian-speaking regions where it varies by canton; 
this association was also observed in the first survey.10 
Furthermore, alternative immunization plans adopted 
by complementary and alternative medicine practi-
tioners recommend MMR vaccination for children 
to be delayed until 10–14 years of age, and only if 
protection has not yet been acquired through natural 
infection.40,41 In-depth multivariate analyses are cur-
rently being executed to examine the impact of some 
of these important factors.

Limitations
The coverage estimates obtained were based on the 
number of doses administered, which could be an 
overestimation, as has been shown in studies analyz-
ing coverage by validity of vaccination doses and/
or age-appropriate vaccination.42–46 Overestimation 
and vaccinations not timely administered will leave 
some children unprotected. As mentioned previously, 
coverage estimates could also be an underestimation, 
as vaccinations not documented in the submitted 
immunization cards were not taken into consideration. 
Recall bias was eliminated, as only data documented 
in the vaccination cards or provided by the primary 
care physicians or school health nurses were included 
in the analysis.

Although participation was quite high at 80%–85%, 
more effort is still needed to increase response level, as 
our study and other published literature have shown 
it to be associated with coverage.47,48 Our survey used 
a mix-mode data collection method (via mailings and 
telephone), which has been observed to produce 
less biased results with limited cost.49,50 However, due 
to greater volume of solicitation for participation in 
surveys and for commercial purposes, resistance to 
these contacts has risen, with more families blocking 
publication of their numbers in telephone books and 
at the municipality level. 

In addition to increasing participation at the chil-
dren’s level, participation from cantons and munici-
palities must also be consistently maintained. Between 
2005 and 2007, only one canton declined to participate; 
currently, data are being collected for the SNVCS for 
2008–2010, with participation uncertain for three 
cantons. Although participation by municipalities was 
high at 97.3% between 2005 and 2007, reservations 
to release requested information have increased, with 
the minimum in one canton in the current cycle at an 
unacceptable 80%. Furthermore, coverage estimates 
ascertained from a three-year study cycle may be less 
sensitive to detecting changes in national coverage lev-
els. More support at the political level for the SNVCS 
is required.

Finally, the participants in our survey were signifi-
cantly different from the census data and the nonre-
spondents. Although statistical adjustments were made, 
including poststratification, they may not have been 
enough to account for nonresponse bias and the dif-
ferent sampling methodology. However, from our study, 
only 0.3% of nonrespondents who gave a reason for not 
participating fundamentally opposed vaccination.

CONCLUSIONS

Between 2005 and 2007, vaccination coverage for tod-
dlers remained relatively stable for Di, Te, Per, Pol, 
and Hib but increased for MMR. However, coverage 
still does not convey herd immunity, and the WHO 
goal to eliminate measles by 2010 was not achieved in 
Switzerland. Due to recurring measles outbreaks and 
numerous exportations of measles to other countries, 
it is vital that more efforts are taken to increase vac-
cination coverage for measles to $95%.
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