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The purpose of this paper is to analyse the character of response bias in a Danish survey among
native Danes and immigrants from Turkey, Iran and Pakistan and thus enable the tailoring of
future surveys to particular immigrants groups. We find that both contact rates and cooperation
rates are lower for immigrants, leading to a significantly lower overall response rate. We also
find important differences between groups - immigrants from Pakistan are especially difficult
to reach, while refusals are particularly high among those from Turkey. Language is likewise
important as a very large share of women could not be interviewed in Danish. We analyse not
only the determinants of the probability of contact and the probability of cooperation but also
the determinants of overall nonresponse, by looking at individual characteristics and observable
interviewer characteristics. We find that the characteristics of the sample persons are important
for both contact and cooperation rates, with different factors affecting each. Yet none of the
observable interviewer characteristics appear to affect the response rate. Furthermore, after
controlling for all the other variables, we find that the lower probability of response among
immigrants compared to native Danes persists. The analysis clearly points to the need for
tailoring surveys directed to immigrant groups to avoid response bias.
Keywords: Non-response, non-contacts, refusals, immigrants

Introduction

Since the 1970s, the number of immigrants has increased
significantly in Denmark as in other European countries, and
so has the need for knowledge about these immigrant groups.
Consequently, in recent years immigrants have constituted
a larger share of national surveys, and special surveys have
been conducted among different immigrant groups. The ba-
sic lesson from these surveys is that non-response rates are
typically relatively large among immigrants, and that inter-
viewing immigrants requires considerations other than those
applied to interviewing the majority population. However,
only few studies have focused on non-response among im-
migrants (see e.g. Feskens et al. 2007; Dale and Haraldsen
2000; van den Brakel et al. 2006).

The main reason for concern about high non-response
rates is that non-response may generate bias problems. In
particular, non-response poses a problem if it is correlated
with the variables of interest. Previous research has shown
that while non-response bias occurs, the non-response rate
of a survey alone is not a good predictor of the magnitude of
the bias (Groves 2006). Blind efforts to reduce non-response
may increase the bias problems. Instead, efforts at reducing
non-response should be guided by knowledge about the char-
acter of the non-response bias and about the ways in which
groups are affected by the efforts (Groves 2006).

The aim of this paper is to analyse the character of non-
response bias in a Danish survey among Danes and immi-
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grants from Turkey, Iran and Pakistan in the interest of al-
lowing the tailoring of future surveys to specific immigrants
groups. This Danish survey more than fulfilled the expec-
tation that non-response among the immigrants would be
high - on average the response rate among the three immi-
grant groups were about 20 percentage points lower than for
the Danes. However, the survey collecting process also re-
vealed large differences between the immigrant groups and
in reasons for non-response - for instance, contacting immi-
grants from Pakistan was very difficult, while refusals were
a greater problem among the immigrants from Turkey.

First, we analyse how contacts as opposed to non-
contacts and cooperation as opposed to noncooperation de-
pend on various characteristics for the sample persons and
for the interviewers. Different types of non-response are
likely to have different causes and different consequences.
Nonresponse is in this paper categorised in three groups:
non-contacts, refusals and other reasons.

However, non-contacts and refusals constitute the largest
components of non-response, and therefore those of great-
est concern to survey methodologists (Singer 2006).1 Sepa-
rate analyses of contact and cooperation will give us infor-
mation that researchers can then use to tailor future immi-
grant surveys. Second, we analyse how overall response, as
opposed to non-response, depends on various characteristics
for both sample persons and interviewers. Looking at overall
response and non-response will give us information about the
nature of the non-response bias in the data. For the estima-
tions, we use multilevel models. We use register information
for all the individuals selected for interviews and information

1 That the group of refusals and the group of non-contacts differ
with respect to central characteristics is found in Turner (1999) and
Campanelli and O’Muircheartaigh (1999), among others.
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about the interviewers from the survey organisation.

Theory, hypotheses and previous
literature

Groves and Couper (1998) have developed a concep-
tual model distinguishing between factors influencing sur-
vey participation: (a) the societal environment, (b) charac-
teristics of the sample persons, (c) the survey design, (d) the
characteristics of the interviewers, and (e) the interaction be-
tween the sample persons2 and the interviewers. The soci-
etal environment factors include the socio-demographic and
socio-economic composition of a society, as well as attitudes,
norms or values among members of a society (e.g. trust, civic
duty, fear of crime). Changes in the societal environment
over time affect the development in survey response rates.
The survey design among other things includes the sampling
frame, mode of data collection, number of contact attempts
and length of the data collecting-period. Interviewer guide-
lines whether helping to emphasise a survey sponsor or to
stress the potential benefit of a survey to applied groups or
individuals - are also survey design features that affect partic-
ipation. The next section describes the design of the survey
that this paper analyses.

However, this paper focuses mainly on the influence
of the characteristics of the sample persons and the influ-
ence of the interviewers on the contact rate, cooperation
rate and overall response. The sample person characteristics
most widely studied are socio-demographic characteristics,
such as age, marital status, household structure, education,
employment status, income and urbanisation (Groves and
Couper 1998).3 Widely studied interviewer characteristics
are gender, age and experience as an interviewer (Campan-
elli and O’Muircheartaigh 1999). These factors may affect
the contact rate and cooperation-rate in different ways.

Characteristics of sample persons and contacts
Obviously, different characteristics of the sample per-

sons are correlated with the probability of contacting them.
For example, people who are busy with activities outside the
home (e.g. work and education) will be more difficult to con-
tact (Abraham et al. 2006). Studies have shown that students
and employed persons are more difficult to reach than those
outside the labour force and those who are unemployed, just
as people who work long hours are more difficult to reach
than people who work part-time (Stoop 2004; Abraham et al.
2006). Time spent on activities outside the home may also
be related to age, such as engagement in sports. Empirical
studies typically find that contact rates are lowest for young
people (Groves and Couper 1998; Stoop 2004; Abraham et
al. 2006).

The family or household structure may also matter for
the contact probability. The larger the number of adults in the
household, the larger the probability of contact with some-
one in the household (Groves and Couper 1998), who can
then give information about the sample person (e.g. mobile
phone number or information about when the sample person
is at home). The implication is that singles are more difficult

to contact (Stoop 2004). In addition, the presence of young
children may affect the contact probability if households with
young children more often have an adult caregiver at home
than households without young children. Empirical studies
thus show that having children in the household has a positive
effect on the contact rate (Groves and Couper 1998; Stoop
2004). Furthermore, since adult caregivers almost always are
women, this finding implies that women are easier to contact
than men, other things being equal.

Characteristics of the housing conditions and urbanisa-
tion may affect the interviewer’s probability of getting in con-
tact with the sample person. Special security features, which
may limit interviewer access, are typically more widespread
in high-crime areas and in blocks of flats (i.e. in urban ar-
eas). Empirical studies have found a negative effect of urban-
isation on the contact rate (Stoop 2004; Groves and Couper
1998). Living in urban areas may also be correlated with
other individual characteristics that affect the probability of
contact, e.g. time used outside home may be higher in urban
areas because of more entertainment options, longer com-
mutes, difference in employment rates between urban and
rural areas, differences in age structure, etc.

From the previous studies we expect that employment, a
high level of education (through its positive effect on the em-
ployment probability) and young age have negative effects on
the contact probability, because individuals with these char-
acteristics are at home less often. Urbanisation is also ex-
pected to influence the contact probability negatively. On the
other hand, being married and having children are expected
to have positive effects on the contact probability. Although
we expect these factors to be important across sample groups,
as the prevalence of the factors differs, so will their impor-
tance. For instance, we know that the immigrants have lower
employment rates (especially the women from Turkey and
Pakistan) and a lower level of education (especially the im-
migrants from Turkey) than native Danes (Dahl and Jakobsen
2005). Furthermore, the immigrants from Turkey and Pak-
istan are married and have children to a higher extent than
the Danes, while the immigrants from Iran live as singles
without children to a higher extent than the Danes. Finally,
the immigrants are much more concentrated in urban areas
(Statistics Denmark 2008 and our calculations, see Table 4).

In addition to the factors that are relevant both for Danes
and immigrants, we look at some specific immigrant factors:
an increase in years since migration and having a Danish cit-
izenship are expected to have a negative effect on the con-
tact probability for two reasons. One is that both factors
are positively related to economic assimilation (e.g. employ-
ment probability and wage rate) (Ekberg 1994, Chiswick et
al. 1997, Husted et al. 2001). The other is that both fac-
tors may be positively related to participation in cultural and
sports activities in the local community, thereby suggesting
lower contact probabilities after controlling for the employ-

2 Sample persons are individuals selected to participate in the
survey (Groves and Heeringa 2006).

3 Groves and Couper categorise urbanisation under the category
‘societal environment’.
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Table 1: Overview of hypotheses concerning respondent character-
istics and contact and cooperation

Contact Cooperation

Gender (men opposed to women) (-) (-)
Age (+) (-)
Couple (as opposed to single) + +

Children + +

Urban (as opposed to rural) - -
Education - +

Employment - +

Years since migration - +

Danish citizenship - +

ment situation.4 Another very important factor for the im-
migrants is language problems that may make contact more
difficult - because not only communicating with the sample
person, but also getting information about the sample person
(e.g. from a spouse) are both more difficualt. Hence, the ef-
fect of marriage on contact probability may be smaller for
immigrants than native Danes.

Characteristics of sample persons and survey co-
operation

Different hypotheses exist about the relationship be-
tween characteristics of the sample person and cooperation
in the survey. We base our hypotheses on the social isolation
hypothesis, which some have used to explain lower cooper-
ation response rates among racial and ethnic subgroups (see
Groves and Couper 1998). According to this hypothesis, so-
cial isolates are out of touch with mainstream culture behav-
ing in accordance either with sub-cultural norms or in rejec-
tion of the dominant norms. The hypothesis is that socially
isolated persons will be less likely to cooperate with a survey
request that represents the broader society (e.g. government
agencies). According to the social isolation hypothesis, in-
dividuals with lower socio-economic status are expected to
have lower cooperation rates, as they are likely to be alien-
ated from central social institutions. Conversely, individuals
with higher socio-economic status may perceive themselves
as occupying an important social place and consequently ei-
ther have a higher sense of civic duty or recognize the value
of survey data as a common good. However, the empiri-
cal evidence on the relationship between income and edu-
cation on the one hand and cooperation rates on the other is
mixed. For instance, some studies find a positive relation-
ship between the cooperation rate and education, while other
studies find the opposite result (Groves and Couper 1998).
Although according to the social isolation hypothesis, race
and ethnicity also influence the cooperation rate, Groves and
Couper do not find evidence of an effect of these variables
after controlling for socioeconomic variables.

Sample persons age may affect the cooperation rate in
different ways - one hypothesis is that the elderly are ex-
pected to have lower cooperation rates because of disengage-
ment; another hypothesis is that the elderly have a higher

sense of civic duty, leading to higher cooperation. The em-
pirical finding in the literature appears consistent with lower
cooperation among the elderly (Groves and Couper 1998;
DeMaio 1980). With respect to gender, most studies find
either no gender effect on the cooperation rate or lower co-
operation rates for men. The explanations for the latter can
also be related to the social isolation hypothesis, if it holds
true that women take more care of social relations than men
(Groves and Couper 1998).

The social isolation hypothesis also predicts that house-
hold indicators can affect cooperation: people living in
single-person households are expected to have lower coop-
eration rates (tendency to social isolation); households with
children, to have higher cooperation rates (through schools
and networks of friends); and those living in large blocks
of flats, to have lower cooperation rates (less contact with
neighbours, greater transience). Thus sample persons in ur-
ban areas are likely to have lower cooperation rates than
those in rural areas, because large blocks of flats are ur-
ban phenomena. Empirical studies show without exception
that the presence of children increases the cooperation rate,
while the evidence with respect to single-person households
is mixed (Groves and Couper 1998).

Given the social isolation hypothesis, we would expect
being employed, having a high level of education, living in
rural areas, being married and having children to have pos-
itive effects on the cooperation rate. The number of years
since migration and having a Danish citizenship are also ex-
pected to have a positive effect on the cooperation rate, as
these factors are related to the assimilation of immigrants
into Danish society.

Table 1 summarises our hypotheses with respect to sam-
ple persons characteristics and the contact and the cooper-
ation phases. Some factors are expected to have the same
effect on contact and cooperation, while others are expected
to work in opposite directions. While we also expect the dif-
ferent factors to be important both for Danes and immigrants,
as the prevalence of the factors differs (e.g. the employment
rate and the share having children), so will their importance.

Characteristics of interviewers and non-response
No matter whether interviews are carried out by tele-

phone or face-to-face, they involve both a interviewee and
an interviewer, and expecting that the interviewer may unin-
tentionally affect the response-rate is natural. For instance,
the interviewer’s expectations of and attitudes towards non-
response may influence the response rate (Campanelli and
O’Muircheartaigh 1999). Although we have no informa-
tion on the expectations and the attitudes of the interviewer,
socio-demographic characteristics of the interviewer and in-
terviewer experience may affect the interviewer’s expecta-
tions and behaviour and therefore the response rate (Groves
and Couper 1998). One study has thus found that female in-
terviewers are more likely than male interviewers to be per-
ceived as friendly. However, little empirical evidence sup-

4 Other things being equal, we expect a person’s network to be
larger the longer the person has lived in the local community.
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Table 2: Response and non-response, percentages

Denmark Iran Pakistan Turkey

Men Women Men Women Men Women Men Women

Response (completed and
partial interviews) 76.87 82.03 62.65 64.87 41.37 42.32 55.04 55.28
Non-response 23.13 17.97 37.35 35.13 58.63 57.68 44.96 44.72

Causes of non-response:

Non-contact 8.21 4.09 16.75 14.36 32.75 29.68 16.09 12.63
Refusals 13.62 12.81 13.44 14.36 16.86 17.05 22.87 25.47
Other reasons 1.31 1.07 5.24 4.36 5.88 5.89 3.10 1.04

Total 100 100 100 100 100 100 100 100
n observations 536 562 573 390 510 475 516 483

ports the view that female interviewers in general have higher
response rates. The results for the age of interviewers are
also mixed (Campanelli and O’Muircheartaigh 1999). Inter-
viewer experience is supposed to have a positive affect on
the response rate (Groves and Couper 1998). Pickery and
Loosveldt find that both the chances of refusals and non-
contacts are subject to interviewer effects and that the ex-
perience of the interviewer is particularly important (Pickery
and Loosveldt 2002).

Previous surveys on immigrants and non-response

The experience of previous surveys among or including
immigrants is that interviewing immigrants involves specific
problems and higher non-response rates (see e.g. Feskens et
al. 2006; Feskens et al. 2007; Dale and Haraldsen 2000).
A study based on survey data from six European countries
shows that the higher non-response rate among immigrants
in these countries is driven by higher non-contact rates and
higher non-response e.g. due to inadequate proficiency in the
host country language. Yet the cooperation rate is higher for
the immigrants in the same study (Feskens et al. 2006).

Furthermore, the non-response rate typically varies ac-
cording to country of origin. Some European studies find
a significant difference between immigrants from Western
countries and those from non-Western countries. For in-
stance, Feskens et al. (2007) find for the Netherlands that
the response pattern of immigrants with a Western back-
ground is very similar to the response pattern of the native
population, but that response among immigrants with a non-
Western background is considerably lower. Higher response
rates for Western immigrants than non-Western immigrants
are also found in a Danish survey (Mørkeberg 2000).5

Two Danish studies based on survey data collected
among immigrants show bias in the samples as a conse-
quence of non-response. Persons with a low level of educa-
tion and persons without employment have a relatively high
non-response (Nielsen and Pedersen 2000; Jakobsen 2004).
However, Feskens et al. (2007) find for immigrants in the
Netherlands that the single most important factor for getting
a response is the degree of urbanisation, a facet even more

important for establishing contact with the sample persons.
Feskens et al. thus claim that much of the apparent negative
effect of ethnicity on response rates is attributable to immi-
grants being more urbanised than the majority population.
Furthermore, ethnicity is found to have a positive effect on
participation for sample persons who are actually contacted.
All of these studies point to immigrants as a difficult group
to survey.

The survey

Data used for the analysis is a Danish survey collected in
2006 including 18-to-45-year-old immigrants from Turkey,
Iran and Pakistan and 18-to-45-year-old Danes. The immi-
grants came to Denmark before 2006 (December 2005 at the
latest). The selection of sample persons into immigrants and
native Danes is based on Statistics Denmark’s classification
of the population into three groups: immigrants, descendants
of immigrants and native Danes (Pedersen 1991). Statis-
tics Denmark defines immigrants as persons who are foreign
born, whose parents are foreign born or who hold a foreign
citizenship. Descendants of immigrants are defined as per-
sons born in Denmark, and whose parents either are foreign
born or hold a foreign citizenship. Native Danes are defined
as persons who have at least one parent, who is a Danish
citizen and who was born in Denmark.6 For simplicity, we
will continue referring ‘native Danes’ as ‘Danes’ throughout
the paper. We selected 4,045 individuals for interviewing -
nearly 1,000 from each of the immigrant groups and about
1,100 Danes. The sample was drawn as a simple random
sample of individuals living in private households in Den-
mark from each of the four groups in the Danish Central Per-
son Register (CPR). The CPR has approximately 99.9% cov-

5 The exact definition of Western vs. non-Western countries can
differ. In Denmark, Western countries are typically defined as coun-
tries in the European Union, Iceland, Norway, Switzerland, North
America, Australia and New Zealand. All other countries are de-
fined as non-Western (Tranæs and Zimmermann 2004). In a Dutch
study Western countries are defined as Europe, the USA, Canada,
Australia, Japan and Indonesia (Feskens et al. 2007).

6 Descendants are not included in this analysis.
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Table 3: Response, contact, refusal and cooperation rates

Denmark Iran Pakistan Turkey

Men Women Men Women Men Women Men Women

Response rate 76.87 82.03 62.65 64.87 41.37 42.32 55.04 55.28
Contact rate 91.79 95.91 83.25 85.64 67.25 70.32 83.91 87.37
Refusal rate 13.62 12.81 13.44 14.36 16.86 17.05 22.87 25.47
Cooperation rate 2 83.74 85.53 75.26 75.75 61.52 60.18 65.59 63.27
Cooperation rate 4 84.95 86.49 82.34 81.88 71.04 71.28 70.65 68.46

Note: The calculations of the response, contact and cooperation rates are based on the standard definitions issued by the American Association for Public Opinion Research
(AAPOR, 2006).
Response rate = (I+P)/(I+P+R+NC+O)
Contact rate = (I+P+R+O)/(I+P+R+O+NC)
Refusal rate = R/(I+P+R+NC+O)
Cooperation rate 2 = (I+P)/(I+P+R+O)
Cooperation rate 4 = (I+P)/(I+P+R)
I=Completed interview
P=Partial interview
R=Refusal and break-off
NC=Non-contact
O=Other

erage of persons living in Denmark and includes all persons
who expect to stay in Denmark for at least 3 months.

We conducted the survey as part of a study on the in-
tegration of young first-generation immigrants into the Dan-
ish educational system and labour market. The questionnaire
included questions about family structure, years since mi-
gration, education (in both Denmark and the country of ori-
gin), employment, working hours, job search, working ex-
perience, proficiency in Danish, social networks, housework,
religion, and attitudes towards employment and gender roles.

The survey data has subsequently been merged to admin-
istrative register data from Statistics Denmark. This register
data includes information for all the individuals selected for
interview, such as gender, age, family situation, region, cit-
izenship, education obtained in Denmark, employment his-
tory in Denmark and years since migration. All of these
background variables are from 2006, except for the vari-
ables on education and employment, which are from 2005
and 2003, respectively (the latest available information).

In addition, we have some information about the inter-
viewers assigned to the survey, including age, gender, expe-
rience as an interviewer (tenure in the survey organisation),
and the number of interviews the interviewer was assigned.
The information about the interviewers comes from the sur-
vey organisation (SFI Survey). Because the interviewing pe-
riod was very long (see the following section), in some cases
sample persons were reassigned to a different interviewer.
Unfortunately, we have information only about the last inter-
viewer assigned to the sample person. Likewise, we do not
know how many different interviewers each sample person
was assigned to during the interviewing period. Thus, we
do not know the number of interviews originally assigned
to each interviewer but only the number assigned after the
transfers between interviewers.

The data collection process

The interviewing was carried out either by visits or by
telephone. An introductory letter announced that an inter-
viewer would contact the sample person by telephone or by
visit to make an appointment for the interview. The immi-
grants received two letters: one in Danish and one in Turkish,
Farsi or Urdu. Although the interview was to be carried out in
Danish if possible, the questionnaire was translated into the
relevant languages (Turkish, Farsi and Urdu) and interview-
ers speaking the relevant language were available for assign-
ment to the interview. Each interview was approximately 40
minutes.

The mode of data collection was interview by telephone
(CATI) supplemented with face-to-face interviews (CAPI).
The interviewer was to try to make contact by telephone at
least six times at different hours of the day and on different
days of the week. If the interview could not be done by tele-
phone, the interviewer was to try to make an appointment for
a visit. If telephone contact did not work, the interviewer
was to visit the address at least three times. However, as
the survey was expected to be difficult, the interviewers had
some flexibility for making contact. If the interviewer had
the impression that an interview was more likely by visit
than by telephone, he or she could simply visit the address
instead.7 Furthermore, if language problems made conduct-
ing the interview in Danish impossible, an interviewer speak-
ing the relevant language was available. Finally, if neither
mode of interviewing proved possible, the interviewer hold
the option of offering the potential interviewee a chance for
self-completion while the interviewer sat waiting or, as a last
resort, of leaving the questionnaire.

The interviewers did the majority of interviews by CATI,
93% for the Danes and between 67 and 76% among the im-
migrant groups. For all three immigrant groups more, the

7 If no phone number was available, the interviewer could also
start with a visit.
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CAPI-mode was used more often for women than for men.
The Turkish group proved to be most difficult to interview
by telephone: 34% (29%) of the Turkish women (men) were
interviewed by CAPI, and 43% (37%) of the Turkish women
(men) were interviewed by a Turkish-speaking interviewer.
The figures are almost as high for the Pakistani group: 32%
(27%) of the Pakistani women (men) were interviewed by
CAPI, and 38% (33%) of the Pakistani women (men) were
interviewed by an Urdu-speaking interviewer. For the Ira-
nians 27% (21%) of the women (men) were interviewed
by CAPI, and 24% (16%) of the women (men) were inter-
viewed by a Farsi-speaking interviewer. These figures show
the necessity of using interviewers who speak the relevant
languages doing surveys among immigrant groups.

Because the survey was expected to be difficult, the sur-
vey period was unusually long initially planned from Febru-
ary to June 2006. However, by June the response rate was so
low - especially among the Pakistanis - that the interviewing
period was extended to November 2006. Moreover, in June
many interviews were reassigned to different interviewers.

Response and non-response

Of the 4,045 individuals selected for interviewing, 2,448
individuals were interviewed, corresponding to an overall re-
sponse rate of 60.5 (table 2).8 However, the response rate
varies greatly across countries of origin: roughly speaking,
approximately 40% for the Pakistanis, 55% for the Turks,
60% for the Iranians, and 80% for the Danes. Thus, the
survey clearly demonstrates that the immigrant groups are
more difficult to survey than the native population. In addi-
tion, the survey shows the differences between the various
ethnic groups. Yet, gender does not appear to be very im-
portant. The only group with a significant gender difference
in response rates is the Danes, where women have a higher
response rate than men. Although language problems appear
larger for immigrant women than immigrant men, this differ-
ence is not reflected in the overall response rate.

Table 2 also shows the distribution of the non-response
in three categories: 1) Non-contacts, including the sub-
categories Moved, Not met, and Fictitious address9; 2) Re-
fusals, including the subcategories Refusal - lack of time,
Refusal - suspicious, Refusal by parent, Refusal by spouse,
Refusal due to the gender of the interviewer, and Refusal
other reasons; 3) Other reasons, including the subcategories
Illness, Hospitalised/away from home, Handicapped, Moved
out of the country, Dead, and Language problems. The dis-
tribution of all sub-categories appears in appendix table 1.

We find marked differences in the distribution of non-
response across the four sub-groups. Generally, the inter-
viewers found it much more difficult to contact the immi-
grants, especially those from Pakistan: The share of non-
contacts for Pakistan immigrants is about twice the share of
each of the other two immigrant groups. Refusals, however,
are the greatest problem among the Turkish immigrants. In-
deed, the share of refusals is relatively similar across Danes,
Iranians and Pakistanis, thus underlining that the low re-
sponse rate for the Pakistani immigrants largely results from

contact problems rather than refusals. We cannot know, how-
ever, what the cooperation rate for the noncontacts would be.

As previously mentioned the category ‘refusals’ com-
prises six sub-categories. Of these, the dominant ones are
‘refusal due to lack of time’ (especially for the men) and ‘re-
fusal for other reasons’ (see appendix table 1). However, for
4-5% of the Turkish and Pakistani women, their husbands
refused on their behalf (whereas no woman refused on be-
half of her husband). This situation poses a special problem
for the interviewers, who have to convince another person to
allow the interview before they get the chance to convince
the sample person herself.

Non-response due to ‘other reasons’ is a greater prob-
lem among the immigrants than among the Danes: the im-
migrants to a higher extent either left the country or cannot
participate because of language problems (appendix table 1).
Whereas language problems were only minor for the non-
response among immigrants from Iran and men from Pak-
istan and Turkey, about 5% of the women from Pakistan and
Turkey could not be interviewed because of language prob-
lems. In principle, the language problem category should
not exist, because of the availability of bilingual interview-
ers. However, even though sample persons agreed to having
a bilingual interviewer, the contact was not always success-
ful, especially in the case of Pakistani and Turkish women.
In addition, a very large share of the Pakistani and Turkish
female interviewees were not interviewed in Danish. Again,
this finding shows the importance of taking language prob-
lems into account in surveys of specific immigrant groups.

Next we define the contact and cooperation rates. These
rates, calculated according to the Standard Definitions of
Outcome Rates issued by the American Association for Pub-
lic Opinion Research (AAPOR 2006), appear in Table 3. For
these calculations, by definition we do not have any sample
persons with unknown eligibility, because sample persons
are drawn as a representative sample from the CPR register.10

Furthermore, we do not distinguish between fully completed
and partially completed interviews. Thus, that the calculated
rates in Table 3 constitute the full set of rates to be calculated
with the AAPOR standards (while all response rates, contact
rates and refusal rates are identical, there are two different
cooperation rates). As in other European studies (see Fes-
kens et al. 2006) we find that the contact rate is lower for
immigrants than for the majority population. However, un-
like Feskens et al. (2006), we do not find that the cooperation
rate is higher for immigrants. On the contrary, when we use
cooperation rates number 2 and number 4 we find from the

8 As very few interviews (about 1%) were only partially com-
pleted, we pool these with the completed interviews. Likewise,
there were only very few item non-responses, probably because the
interviewers had very clear instructions about getting answers to all
questions (‘don’t know’ is a category).

9 A fictitious address occurs when a sample person gives an ad-
dress at which he or she is not living. In Denmark, the main reason
for a fictitious address is tax-evasion.

10 Although some respondents are dead or have left the country
by the time the interviewer tries to contact them, they remain part
of the representative sample.
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Table 4: Means of respondent variables pooled sample

N Mean Std. dev.

Woman 3836 0.474 0.499
Age group 18-29 3836 0.327 0.469
Age group 30-39 3836 0.397 0.489
Age group 40-45 3836 0.276 0.447
Couple 3836 0.649 0.477
Single 3836 0.351 0.477
No children 3836 0.413 0.492
Children 3836 0.587 0.492
Copenhagen 3836 0.579 0.494
Urban area 3836 0.313 0.464
Rural area 3836 0.108 0.311
Danish education (in years)1 2397 11.914 2.581
No Danish education1 3836 0.375 0.484
Employed2 3836 0.587 0.492
Non-employed2 3836 0.387 0.487
Employment status unknown2 3836 0.026 0.159
Years since migration 2771 15.029 8.271
Years since migration unknown 2771 0.009 0.096
Danish citizen3 2771 0.484 0.500
Danish sub sample 3836 0.278 0.448
Iranian sub sample 3836 0.242 0.428
Pakistani sub sample 3836 0.226 0.418
Turkish sub sample 3836 0.254 0.435

1Information from 2005
2Information from 2003
3Only relevant for immigrants

Danish survey that the cooperation rate is lower for immi-
grants than for Danes (although cooperation rate 4 for the
Iranian immigrants is close to the Danish rate). The refusal
rate is especially high among the immigrants from Turkey,
while the refusal rate for the Iranians is very similar to that
for the Danes. We thus learn that, first, surveying immigrants
are a challenge both for contact and for cooperation and that,
second, large variation exists across groups. That country-
specific experiences should not be generalised to all immi-
grant groups is very clear.

Strategy of analysis

In the empirical analysis, we focus on the different deter-
minants of non-contact and cooperation and on the determi-
nants of overall non-response. Therefore, we estimate three
different models: (1) the probability of contact, (2) the prob-
ability of cooperation and (3) the probability of overall re-
sponse. We estimate the first two models to learn more about
the causes of non-response and estimate the third model to
learn more about the bias that results from non-response.

As a definition of the contact rate we use ‘Contact Rate
2’ according to the AAPOR standard definitions, i.e. the
number of interviewees, refusals and non-response for other
reasons as a share of the total sample drawn from the popula-
tion register (see the note to table 3). The cooperation rate is
defined as ‘Cooperation Rate 4’ in the standard definitions,

i.e. the share of those interviewed out of the total number of
those who were interviewed and those who refused to be in-
terviewed (see note to table 3).11 The response rate, as previ-
ously mentioned, is defined as the number of completed and
partially completed interviews as a share of the total random
sample drawn from the CPR register.

Using both sample person-specific variables and
interviewer-specific variables we estimate the three models
for the pooled sample. However, to study potential differ-
ences between the ethnic groups, we also estimate separate
models for the four groups.12 In addition, because previous
studies have shown that obtaining response is especially dif-
ficult in urban areas, we estimate separate models for Copen-
hagen.

All analyses apply logistic random multilevel models -
more precisely a logistic random intercept model.13 Mul-
tilevel models have become quite standard in the analysis
of survey non-response because this type of data very often
includes clustered information for instance on interviewers
(Pickery and Loosveldt 2002).

Explanatory variables

The explanatory variables for the sample persons include
information on gender, age, family situation (couple/single,
no children/children), and region (Copenhagen/other ur-
ban/rural). These register variables are from 2006. Educa-
tion is from 2005 and consists of the official duration of ed-
ucation obtained in Denmark. While some information is in
the registers about education obtained outside Denmark, the
quality and coverage of this information is poor. Instead, we
include a dummyvariable for everybody without Danish ed-
ucation. Employment status is from November 2003 (the lat-
est available information). For a minor share of the sample,
employment information is not available - primarily because
some immigrants were not in Denmark in 2003 but have im-
migrated or re-immigrated in 2004 or 2005.

For the immigrants, we include two specific variables:
years since migration and having Danish citizenship (having
Danish citizenship/not having Danish citizenship). The latest
information in the registers regarding time of immigration is
from 2004; however, using other register information we can
identify individuals who immigrated in 2005. Consequently,
‘years since immigration’ is only unknown for about 1% of
the immigrant sample. Information on citizenship is from
2006. The means of the sample person-specific variables ap-
pear in Table 4 for the pooled sample and in Table 5 for each
of the subgroups.

Table 5 reveals significant differences between the coun-
tries especially in terms of family situation, region, educa-

11 We have also estimated the models using cooperation rate 2
rather than cooperation rate 4. The differences in the estimation
results are only minor.

12 We do not estimate a separate model for gender, because of the
relative small number of observations and minor gender differences
in the response, contact and cooperation rates that appear Table 1.

13 For the estimations, we use the Stata Program GLLAMM (see
e.g. Rabe-Hesketh et al. 2005)
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Table 5: Means of respondent variables - by country

Denmark Iran Pakistan Turkey

Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.

Woman 0.512 0.500 0.412
∗

0.493 0.482 0.500 0.485 0.500
Age group 18-29 0.367 0.482 0.322

∗

0.467 0.310
∗

0.463 0.304
∗

0.460
Age group 30-39 0.382 0.486 0.271

∗

0.445 0.475
∗

0.500 0.465
∗

0.499
Age group 40-45 0.251 0.434 0.407

∗

0.492 0.215
∗

0.411 0.232 0.422
Couple 0.607 0.489 0.512

∗

0.500 0.712
∗

0.453 0.768
∗

0.422
Single 0.393 0.489 0.488

∗

0.500 0.288
∗

0.453 0.232
∗

0.422
No children 0.490 0.500 0.583

∗

0.493 0.321
∗

0.467 0.248
∗

0.432
Children 0.510 0.500 0.417

∗

0.493 0.679
∗

0.467 0.752
∗

0.432
Copenhagen 0.331 0.471 0.474

∗

0.500 0.911
∗

0.285 0.656
∗

0.475
Urban area 0.359 0.480 0.463

∗

0.499 0.076
∗

0.265 0.329 0.470
Rural area 0.311 0.463 0.064

∗

0.244 0.013
∗

0.112 0.014
∗

0.119
Education (in years)1 12.518 2.398 12.489 2.588 11.055

∗

2.363 10.365
∗

2.328
No Danish education1 0.000 0.000 0.396

∗

0.489 0.619
∗

0.486 0.548
∗

0.498
Employed2 0.796 0.403 0.480

∗

0.500 0.467
∗

0.499 0.567
∗

0.496
Non-employed2 0.204 0.403 0.481

∗

0.500 0.479
∗

0.500 0.416
∗

0.493
Employment status unknown2 - - 0.039 0.193 0.054 0.227 0.016 0.127
Years since migration - - 13.949 6.924 14.113 9.049 16.872 8.414
Years since migration unknown - - 0.010 0.098 0.016 0.126 0.003 0.055
Danish citizen - - 0.677 0.468 0.373 0.484 0.398 0.490

n observations 1065 929 867 975

1Information from 2005
2Information from 2003
∗
Significantly different from the Danish sample at a 5 pct. level

tion, and employment status. Immigrants from Pakistan and
Turkey more often live in couples and more often have chil-
dren than Danes and Iranians.14 Almost all the immigrants
from Pakistan live in Copenhagen. Immigrants from Pak-
istan and (especially) Turkey have less Danish education than
Danes, while Iranians have the same educational level as
Danes. Employment rates are much lower among the im-
migrant groups than among the Danes. As to years since
immigration, although the three immigrant groups are very
similar, the large standard deviation reflects great variation
within the immigrant groups: Some immigrants have only
been in Denmark for a few years, while others have been in
Denmark almost all their lives. All these factors potentially
influence non-response.

Table 6 presents the interviewer-specific variables.
These variables include gender, age, seniority in the survey-
organisation and number of interviews per interviewer. The
interviewers are relatively old - with a mean age of 58 years,
indicating that the survey organisation does not employ stu-
dents (who in Denmark are often in their twenties) as inter-
viewers, but rather people past their twenties, as the organi-
sation has better experience with relatively older interview-
ers.15 In addition, the interviewers are quite experienced -
about 5 years each on average. Such experience should sug-
gest better chances for positive responses. Number of inter-
views, the average number of sample persons assigned to the
specific interviewer, is very large (and with a large standard

deviation), underlining the need for taking into account the
clustered observations in the empirical framework.

Table 6: Means of interviewer-specific variables

Mean Std. dev.

Woman 0.564 0.501
Age 58.200 9.952
Age group 30-39 0.073 0.262
Age group 40-59 0.364 0.485
Age group 60+ 0.564 0.501
Seniority (years) 4.945 3.955
Seniority 1 year 0.164 0.373
Seniority 2-5 years 0.455 0.503
Seniority 6+ years 0.382 0.490
Number of interviews 70.036 71.702

n observations 55

14 According to the hypotheses it would also be highly relevant to
include information about whether the respondents live in extended
families. But unfortunately data does not include such information.

15 In practice, the survey institute employs many senior citizens.
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Estimation results

Contact

We begin the analysis by looking at the probability of
contact for the pooled sample shown in the first column of
Table 7. First, we find that contact is more likely for the age
group 18-29 years compared to the left-out category, 30-39
years. Although young people are typically considered to be
more difficult to contact, this assumption is not confirmed
here. Gender is significant. After controlling for the other
variables in the model, the contact probability is higher for
women than men. In accordance with our hypotheses we also
find, that individuals who live in couples and have children
are easier to contact.

Several studies have shown that urbanisation has a neg-
ative effect on the probability of contacting the sample per-
sons. We likewise find that the probability of contact is sig-
nificantly lower in Copenhagen than in other areas. Yet no
significant difference exists between the response in other
urban and rural areas. This result indicates that the negative
effect on contact probability from living in the Copenhagen
area persists after controlling for all other factors (including
the country dummies). Of course the problem of lower con-
tact rates in a highly urbanised area like Copenhagen is espe-
cially problematic when a relatively large share of the sample
lives in this specific area, and this factor calls for special at-
tention by the survey organisation. In this case, we know that
92% of the immigrants from Pakistan live in Copenhagen (ta-
ble 5), thus partly explaining the low contact rate among the
Pakistanis.

For the pooled sample, we do not find any effect of ‘years
since migration’ and socio-economic status - measured by
education and employment variables - on the contact proba-
bility.16 Thus our expectation that employed people for ex-
ample would be more difficult to contact; because they spend
more hours away form home than unemployed people, is not
confirmed. We do, however, find a positive effect on contact
probability from having Danish citizenship, a factor that is
related to economic assimilation.

The country dummies show that, after controlling for all
other factors, the contact probability is lower for immigrants
from Pakistan and Iran than for Danes. The contact rate is
lower in all the three immigrant groups than for Danes (ta-
ble 3). However, for the immigrants from Turkey this result
is attributable to the characteristics included in the model.
That the lower contact rate for the immigrant groups not
solely is attributable to a higher concentration of immigrants
in Copenhagen is confirmed by the separate estimation for
Copenhagen (table 7, column 6) - to a high extent the same
variables are significant in columns 1 and 6.

The interviewer variables do not indicate any effect of
the gender of the interviewer or of the number of interviews
per interviewer, but rather that elderly interviewers (age 60+)
have higher contact probability relative to the left-out cate-
gory (interviewer 40-59 years). We also find that interview-
ers with very short tenure in the survey institute are less likely
to make contact.

With the sample divided into four subgroups, the find-
ings are highly similar to the pooled sample (see columns
2-5 in table 7). Which variables are significant differs from
group to group (in many cases due to the small sample size).
However, there are a few differences compared to the pooled
sample. First, for the Danes, years of education have a posi-
tive impact on the contact probability, while education has
no effect for the pooled sample or any of the immigrants
groups. Second, for the Iranians living in rural areas has a
positive effect on the contact probability compared to living
in urban areas, while this variable is insignificant in the other
estimations in Table 7.

Cooperation

Next we turn to the analysis of cooperation (table 8). A
comparison of the first columns of Tables 7 and 8 reveals that
the probability of contact and of cooperation for the pooled
sample to a high extent is influenced by different character-
istics of the sample persons. First, gender, age, whether the
sample person is single or has children, has no significant
influence on cooperation. As factors all influence the contact
probability, we had expected that these factors would influ-
ence the cooperation probability. Second, education and em-
ployment influence cooperation, while these socio-economic
factors did not influence the contact probability. Years of
education and employment have - in agreement with the iso-
lation hypothesis - a positive influence on cooperation.

Besides a negative influence on the probability of con-
tact, living in Copenhagen also has a negative effect on the
probability of cooperation. Thus, as expected, living in a
metropolitan area has a strong negative effect on the re-
sponse. The country dummies show that, after controlling for
all other factors, the probability of cooperation is lower for
immigrants from Turkey. That immigrants for some coun-
tries have a lower cooperation rate is in accordance with the
isolation hypothesis. Contrary to the model of contact rates,
none of the interviewer-specific variables are significant in
this model. Although we believe that the personality traits
of the interviewers affect the probability of cooperation, the
observable interviewer characteristics appear to capture none
of these effects.

With the sample divided into four subgroups, the find-
ings are very similar to the pooled sample (see columns 2-5
in table 8). The significant variables differ from group to
group (in many cases due to the small sample size), with
only a few differences compared to the pooled sample. Being
young has a positive influence on cooperation for the Danes,
being old has a positive influence for the Pakistanis, and hav-
ing children has a positive influence on cooperation for the
Iranians. For some of the subgroups the interviewer variable
‘number of interviews per interviewer’ is significant: hence,
we find a positive relationship between the number of inter-
views and the cooperation. One plausible explanation for this
relationship may be that the survey institute has assigned the

16 The special immigrant variables (years since migration and cit-
izenship) are interacted with a dummy for being an immigrant.
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Table 9: Probability of contact, cooperation and response, pooled sample

Contact Cooperation Response

Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

Women 0.283 0.116
∗∗

-0.001 0.098 0.102 0.080
Age group: 18-29 0.507 0.140

∗∗∗

0.188 0.125 0.274 0.099
∗∗∗

Age group: 40-45 0.218 0.142 0.080 0.119 0.099 0.098
Single -0.583 0.146

∗∗∗

-0.064 0.129 -0.331 0.103
∗∗∗

Children 0.337 0.155
∗∗

0.122 0.134 0.230 0.108
∗∗

Copenhagen -1.375 0.204
∗∗∗

-0.591 0.146
∗∗∗

-0.873 0.123
∗∗∗

Rural area 0.232 0.325 -0.043 0.197 0.018 0.170
Danish education (in years) 0.049 0.032 0.071 0.026

∗∗

0.061 0.021
∗∗∗

No Danish education 0.520 0.381 0.456 0.315 0.374 0.258
Non-employed -0.184 0.118 -0.186 0.103

∗∗∗

-0.278 0.083
∗∗∗

Employment unknown -0.121 0.360 0.919 0.498 0.261 0.282
Years since migration 0.005 0.008 0.001 0.008 0.006 0.006
Years since migration unknown 0.426 0.650 -2.111 0.759

∗∗∗

-1.505 0.563
∗∗∗

Danish citizen 0.266 0.139
∗

-0.036 0.126 0.232 0.101
∗∗

Iran -0.643 0.243
∗∗∗

0.007 0.206 -0.530 0.162
∗∗∗

Pakistan -1.139 0.250
∗∗∗

-0.186 0.223 -0.877 0.174
∗∗∗

Turkey -0.361 0.270 -0.494 0.217
∗∗

-0.818 0.176
∗∗∗

Interviewer women -0.048 0.377 0.122 0.189 0.081 0.231
Interviewer age: 30-39 0.703 0.694 -0.082 0.352 0.241 0.435
Interviewer age: 60+ 0.741 0.401

∗

-0.002 0.217 0.303 0.255
Interviewer seniority 1 year -0.881 0.505

∗

0.102 0.289 -0.202 0.333
Interviewer seniority 6+ years -0.234 0.394 -0.036 0.198 -0.043 0.243
Number of interviews per interviewer -0.001 0.002 0.002 0.001 0.001 0.002
Constant 2.733 0.731

∗∗∗

0.791 0.489 0.610 0.469

Number of level 1 units 3836 3098 3836
Number of level 2 units 55 53 55
Log L -1218 -1495 -2172

∗ significant at 10%, ∗∗ significant at 5%, ∗∗∗ significant at 1%

highest number of interviews to the interviewers with highest
rate of previous success.

Response

Overall response is a weighted average of contact and
cooperation. If the bias in contact and cooperation point
in different directions, the result may be that the overall re-
sponse is unbiased. To investigate this possibility, we esti-
mate the probability of response (see column 3 in table 9,
where for comparison we also reshow the results for the con-
tact and cooperation models in the first and second columns -
the same results as in the first columns of tables 7 and 8). The
estimation results for overall response for the four country
subgroups and the Copenhagen subgroup appear in appendix
table 2.

Table 9 shows that nearly all sample person characteris-
tics that significantly affect either contact or cooperation also
significantly affect overall response. Living in Copenhagen
influences the probability of contact, cooperation and overall
response. Being young, living in couples, having children
and having been Danish citizenship influence the probability
of contact and the overall probability of response, but not

the probability of cooperation. Years since migration and
socioeconomic status - measured by education and employ-
ment variables - influence the probability of cooperation and
overall response, but not the probability of contact. Thus, an
effort to reduce the bias in overall response should focus on
the contact phase as well as on the cooperation phase.

The bias in overall response we can summarise as fol-
lows: being young, living in couples and having children,
a high number of years of education, being employed and
a Danish citizenship increase the probability of response,
while living in Copenhagen has a negative influence on the
probability of response. Furthermore, the country dummies
for Iran, Turkey and Pakistan are also significant - immi-
grants from the three countries experience lower response
rates than Danes, including after controlling for all other vari-
ables. However, the interviewer variables have no affect on
the probability of response. Although we expect interviewer
characteristics to be important, the interviewer-specific vari-
ables that we are able to include in the analysis do not capture
this effect.
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Conclusion

In this survey, both contact rates and cooperation rates
are lower for immigrants than for Danes, leading to a sig-
nificantly lower overall response rate. Furthermore, we find
important differences between groups - the immigrants from
Pakistan are especially difficult to contact, while refusals are
particularly high among those from Turkey. In addition, lan-
guage is extremely important as a very large share of partic-
ularly women from Turkey and Pakistan could not be inter-
viewed in Danish.

To learn more about the causes of non-response, we anal-
yse the determinants of the probability of contact and the
probability of cooperation, respectively; and to learn more
about the bias resulting from non-response, we analyse the
determinants of overall non-response. We find that the char-
acteristics of the sample persons are important for both the
contact rate and the cooperation rate, and that different fac-
tors highly affect contact and cooperation. While gender, age
and family structure significantly affect contact, education
and employment - in accordance with the isolation hypothe-
sis - affect cooperation. Living in Copenhagen has a negative
effect on both contact and cooperation. The sample person
characteristics that significantly affect either contact or co-
operation also significantly affect overall response. Further-
more, we find that the lower probability of response among
immigrants when compared to Danes persists after control-
ling for all the other variables. Thus, the results clearly show
bias in the overall response rate with respect to characteris-
tics of the sample persons, along with a ‘country-of-origin’
factor beyond the factors that we can include in the model.

Finally, another result is the lacking impact of the
interviewer-specific variables. Unquestionably, the individ-
ual interviewer is very important for the data collecting pro-
cess, but this impact cannot be measured by the type of very
aggregate information that is available about the interviewers
in this survey.

The analysis clearly points to the need of tailoring sur-
veys directed to immigrant groups to avoid response bias,
and that an effort to reduce the bias in overall response should
focus on the contact phase as well as the persuasion phase ef-
fect. It is also important to handle the language problems -
as described above is a high number of the immigrants - es-
pecially the women from Turkey and Pakistan - interviewed
by a bilingual interviewer.
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Appendix

Table 1: Response and non-response in the survey, percentages
Denmark Iran Pakistan Turkey

Men Women Men Women Men Women Men Women

Response:
I: Complete interviws 75.75 82.03 61.78 63.08 40.00 41.68 54.07 53.83
P: Partial Interviews 1.12 0.00 0.87 1.79 1.37 0.63 0.97 1.45
Total interviews 76.87 82.03 62.65 64.87 41.37 42.32 55.04 55.28

Non-response:
f. refusal lack of time 6.90 6.76 7.16 5.38 8.04 4.21 12.60 10.77
g. refusal suspicious 0.75 0.36 1.40 1.28 1.18 1.89 1.94 2.07
h. refusal by parent 0.00 0.00 0.00 0.00 0.20 0.42 0.00 0.41
i. refusal by spouse 0.37 0.36 0.00 1.28 1.37 4.21 0.97 4.97
j. refusal due to the gender of the
interviewer 0.00 0.00 0.00 0.26 0.00 0.42 0.00 0.21
k. refusal other reasons 5.60 5.34 4.89 6.15 6.08 5.89 7.36 7.04
R: Total Refusals 13.62 12.81 13.44 14.36 16.86 17.05 22.87 25.47

c. moved 0.56 0.71 0.52 1.03 3.14 1.89 1.74 0.41
d. not met 7.46 3.38 15.36 12.56 28.43 27.58 13.76 11.80
e. fictive address 0.19 0.00 0.87 0.77 1.18 0.21 0.58 0.41
NC: Non-contact 8.21 4.09 16.75 14.36 32.75 29.68 16.09 12.63

m. illness 0.00 0.00 0.35 1.03 0.00 0.84 0.19 0.21
n. hospitalised/away from home 0.37 0.53 0.70 1.28 1.18 2.74 0.58 0.21
o. handicapped 0.56 0.18 1.05 0.77 0.39 0.00 0.39 0.21
p. moved out of the country 0.37 0.36 2.97 1.28 4.12 2.32 1.74 0.41
q. dead 0.00 0.00 0.17 0.00 0.20 0.00 0.19 0.00
l. language problems 0.00 0.00 1.92 2.05 3.14 5.05 2.91 5.59
0: Other reasons 1.31 1.07 7.16 6.41 9.02 10.95 6.01 6.63

Total 100 100 100 100 100 100 100 100
N 536 562 573 390 510 475 516 483
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