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Preface

In this publication we analyze the effect of attrition in the Norwegian Survey on
statistics on income and living conditions, EU-Silc. Attrition is defined as unit
nonresponse of eligible cases that occurs after the first wave of the panel survey.
The reason to be concerned about attrition is that 1oss of respondents over time will
reduce the sample size, and this may lead to less precise estimates. Also, attrition
may be of a selective nature and thereby increase the bias of certain estimates.

To study the scope of attrition we followed the participants from a rotational group
drawn in 2003 until 2008. To get an idea of the characteristics of attrition, we have
used information from administrative registers on age, income gender and

education, as well as information from the survey on health and employment status.

The paper was presented at Q2010 — the European Conference on Quality in
Officia Statistics, in Helsinki, Finland.

This paper has required alot of help, and there are many people to thank: Gustav
Haraldsen, Frode Berglund and Ib Thomsen have hel ped with literature about
attrition and vital comments and suggestions during the work on the paper. Tor
Morten Normann has given important feedback on the hypothesises and hel ped
with accessing and analyzing data from the survey. @yvin Kleven has been an
indispensable collaborator in writing this paper, and finally Mari Sanderlien helped
with the data files.

Statistics Norway,
Oslo/Kongsvinger, 8 May 2012

Hans Henrik Scheel
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Abstract

In this paper we investigate attrition by using the Norwegian Survey on statistics
on income and living conditions, EU-Silc, as a case. We define attrition as unit
nonresponse of eligible cases that occurs after the first wave of the panel survey.
There are two issues we investigate:

e What characteristics are associated with attrition?

e What it the effect of attrition?

The reason we are concerned about attrition is that loss of respondents over time
will reduce the sample size, and may lead to less precise estimates. Also, attrition
may be of a selective nature and thereby increase the bias of certain estimates.

By using relevant theory, we discuss causes for attrition, and try to identify
relevant socio-demographic variables that are related to attrition. We are concerned
if nonresponse in later waves differs in significant ways from initial nonresponse,
and therefore introduces an unknown bias in survey estimates. We theoretically
argue that the socio-demographic variables household income, education,
household, age, employment and material status are important when it comes to
attrition.

In the paper we demonstrate that household income, education and age influence
the response rate in the Norwegian EU-silc. When it comes to attrition, we also
find that these variables are important; we have also added two survey variables we
think are important for attrition. These are employment status and health. We find
that attrition follows many of the same patterns as nonresponse, and that
employment status and health affect the likelihood to continue in the panel. Still,
the most important characteristics for attrition are low education and a low
household income. Since these variables are highly correlated we use a statistical
model to adjust for other background variables so we can find the propensity to
participate in previous waves. The model indicates that there is a much lower
propensity to continue participating if you are in older age groups and have low
education.

4 Statistics Norway
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1. Introduction

In this paper we use the Norwegian Survey on statistics on income and living
conditions, EU-Silc, to study the effects and characteristics of attrition.
Longitudinal studies offer the opportunity to examine trends over time, but they are
subject to nonresponse or attrition in subsequent waves. We define attrition as unit
nonresponse of eligible cases that occur after the first wave of the panel survey.
There are two main reasons to be concerned about attrition:

1) Loss of respondents from wave to wave will reduce the sample size over time.
This can reduce the precision of estimates.

2) Attrition may be of a selective nature and thereby increase the bias of certain
estimates. This occurs when non respondents and respondents are systematically
different in characteristics that are relevant for the survey (Fizgerald, Gottschalck
and Moffitt 1998, Menard 2008, Rendel 2002).

To study the scope of attrition we have followed one rotational group drawn in
2003 until 2008". Figure one shows the participants from 2003, and who continued
to participate from 2004 until 2008.

Figure 1. Response rate for participants in T1 (2003) in 2004 — 2008
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The figure clearly displays that attrition is present in this survey. In 2008 we had
lost 27 per cent of the original participants from 2003. The greatest decline was in
the earliest waves; after that the effect was still present, but somewhat weaker.

In this paper we investigate the following questions:

Research questions

e What characteristics are associated with attrition? Which socio-demographic
variables are associated with panel attrition?

[ ]

e What it the effect of attrition? Does attrition differ from initial nonresponse and
might it therefore lead to new biases in the survey?

! See appendix one for more information about the sampling design.

6 Statistics Norway
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2. The Norwegian EU-Silc

Since 1997, Statistics Norway has carried out annual panel surveys on income and

living conditions. The EU-Silc is expected to deliver comparative statistics on

income distribution and social exclusion on a European level, and provides two

types of data:

e Cross-sectional data of a given time or a certain time period with variables on
income, poverty, social exclusion and other living condition.

e [ongitudinal data on both household and individual-level changes over time,
observed periodically over a four year period.

In figure two we present the data collection process.

Figure 2. Flowchart. The data collection process in EU-Silc
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1. Each year the sample receives a Christmas card with greetings. Enclosed is
a letter with results from the survey. We also ask if the recipient has
changed contact information.

2. First the respondent is notified that Statistics Norway wishes to get in
contact and perform an interview. The letter contains formal information
about data protection and the use of administrative registers. The envelope
also includes a brochure explaining the use of the survey and why it is
important to participate.

3. The interviewer contacts the respondent to set up an interview. They
contact the respondent by telephone. For respondents we have contacted in
previous waves, we use the same contact information. For new respondents
or respondents whom we were not able to get in contact with in previous
years, telephone numbers from different registers are used. The
interviewers also have information about the household, such as address,
household composition, age and so on.

4. New notifications are sent out to respondents who are initially non-
respondents and people we have not been able to get in contact with. The
non-respondent receives a letter where we explain why it is important to
participate. The people we have not been able to contact with also get a
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letter where they can fill out contact information and return it in a prepaid
envelope.

5. The interviewer recontacts the respondents who are initially non-
respondents and tries to get a new interview. If the interviewer is still not
able to contact the respondent by telephone, he or she will look up the
address.

2.1. Response rates in the Norwegian EU-Silc

Table 2 presents the response rate distributed on different register variables from
2003 until 2008. We have selected variables that we know are highly correlated
with nonresponse in the EU-Silc.

Table 2. Response rates 2003 — 2008. Distributed on relevant register variables. Per cent.
2003 2004 2005 2006 2007 2008
All o 70,9 73,1 72,1 68,5 70,4 64,3
Gender
Male .............coeeii. 70,3 73,1 73,0 69,5 72,2 66,8
Female ...................... 71,4 72,5 71,2 67,5 68,6 61,8
Age groups
16 —-24 years ............. 70,7 73,9 71,4 66,1 69,8 60,1
25-44 years .............. 74,6 78,4 76,6 73,1 72,2 66,4
45—-66 years ............. 71,6 73,5 73,4 70,0 73,1 66,4
67 -79 years .............. 65,7 64,9 67,3 64,3 66,8 63,3
80 years and older ...... 50,8 46,4 421 40,2 48,6 48,8
Education
LOW oo 57,8 57,3 58,4 59,2 58,7 51,4
Medium .................... 72,3 71,6 72,4 70,1 72,1 65,7
High ... 80,1 80,7 83,3 77,8 82,8 76,0
Household income
1. quartile (low) .......... 37,2 38,6 40,0 37,7 35,9 36,7
2. quartile .................. 58,4 58,9 56,7 55.0 49,7 46,3
3. quartile .................. 90,8 90,8 88,9 87.0 81,8 78,7
4. quartile (high) ......... 96,6 97,1 97,3 97,1 97,3 97,0

The response rate has been relatively stable until 2006, where we see a decline.
This decline is corrected in 2007, but the response rate continued to fall in 2008.

Household income influences the response rate, and people with high household
income participate more compared to people with low household income. Looking
at the response rate over the years, we find that the rate is falling for the two middle
income quartiles, but is remaining stable for the lowest and highest quartile.
Studying education, we find the same pattern: People with low education
participate less than people with high education. The fact that these two variables
indicate the same pattern might be because there is a high positive correlation
between them. The response rate is descending for all educational groups, but in
contrast to income the distribution between the groups has stayed quite stable over
the years.

We also find that age affects the response rate. People between 25 and 66
participate more than younger and older persons. For the oldest age group, the
response rate is just around 50 per cent. This is about 20 percentage points lower
than the average response rate. Even though the response rate is descending, the
decline is lower than for the other age groups. So even though the responserate is
low, it has been more stable than for other age groups.

Finally, when studying gender we find that in 2003 women participated more than

men. In 2008 this has been reversed, and men participate considerably more than
women.

Statistics Norway
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3. Theoretical background

If we are to understand some potential causes of panel attrition, it might be helpful
to understand why attrition occurs and which variables are related to this event.
Figure 2 displays a model for nonresponse in longitudinal surveys (Lepowski and
Cooper 2002, Rendel 2002).

Figure 2. Model for nonresponse in longitudinal surveys

Survey Design Features: time between waves, Wave t-1
mode, location strategies/ effort

Household Characteristics: prior wave experience,
propensity to move, connectedness l
Wave t location

propensity
Survey Design Features: number of call attempts,
timing of calls, use of prior wave call information l
y
Household Characteristics: at-home patterns | Wave t contact propensity

A
Survey Design Features: same/ different Wave t (':ooperatlon
interviewer, contact between waves, incentives propensity
Household Characteristics: prior wave experience,

situational factors

Household Interviewer Interactions: reference to
prior wave

Wave t+1

Groves et al. 2002: 264

The figure divides the nonresponse process into three conditional processes:
Location, cooperation and contact. Within each of the processes, survey design
features and household characteristics will affect the outcome (Lepowski and
Cooper 2002).

Location is a straightforward process in the EU-silc. We get information on
addresses from the central population register, and if a person moves, the register
has to be updated with new address information. Contact difficulty is a significant
nonresponse factor in the first wave, but it is normally relatively small in later
waves, given a successful location. The interviewer has prior knowledge about the
likely at-home patterns and the best times to call. Given this, the number of contact
attempts should be lower than in later waves. A change of interviewer or modus
might affect the contact propensity (Lepowski and Cooper 2002). Still we find in
the EU-silc that nonresponse because of contact difficulties is increasing. There are
several reasons for this: (i) our register on telephone numbers do not have the same
quality as for addresses. Generally, when we draw a new sample we are unable to
find telephone numbers of about 20 per cent. Attrition might occur because a
person has changed a number and this is not updated in the register. (ii) The better
part of this survey is done by telephone interviewing. The amount of face-to-face
interviews has gradually declined over the years. This might also affect the contact
rate, because we might have incorrect information on telephone number, or the
person is difficult to reach on telephone. (iii) The person might be unwilling to
answer the telephone because the he or she can read on the display who is calling,
and they know what the inquiry is about. This is a hidden form of non-cooperation.
The main challenge in the EU-silc is cooperation. The sample person’s willingness
to cooperate in later waves is influenced by a variety of situational factors and
recollection of the prior wave experience. This depends on several factors: The
times between waves, whether there is an interwave contact and whether the same
interviewer is used or not (Lepowski and Cooper 2002). There is also a cumulative
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respondent burden over time, and a possible consequence might be higher attrition
as the panel ages. The participant’s general health might also influence the
propensity to cooperate (Rendtel 2002). A classical hypothesis about cooperation
in surveys assumes that social habits have an impact on participation rates in
general. This is also relevant for panel studies. A social event might happen that the
respondent classifies as private. For example the loss of a household member,
change of partner and so on. The respondent might be reluctant to inform about this
in a new interview and therefore decides to not participate. There might also have
been social events that reveal a decline in social prestige, such as the loss of a job
or drawing social benefits (Rendtel 2002).

Erosion of a panel over time might not be a problem if it is evenly spread across all
socio- demographic subgroups. Unfortunately, in practice the pattern of attrition is
not like this: Particular subgroups (the elderly, the uninterested and so on) are lost
in disproportionately large numbers (Waterton and Livesley 1987). Fizgerald,
Gottschalck and Moffitt (1998) also found that “attritions tend to have lower
earnings, lower education, lower marriage propensities, and appear to be generally
drawn to the lower tail of the socioeconomic distribution” (page 295). Waterton
and Livesley’s study from 1987 on attrition in a panel study of attitudes in Great
Britain, found that the demographic items with a significant differential in attrition
were: Employment status, tenure, gross household income, age, party identification
and household type. The subgroups that were underrepresented in the continued
panel consisted of: Retired, sick, students (employment status), local authority
renters (tenure), lower income (gross household income), over 60 years (age), non-
aligned (party identification) and pensioner’s household (household type). Many
of these characteristics are closely associated with initial nonresponse, but
Waterton and Livesley (1987) also investigated the effect of attrition on survey
variables. At each wave, panel respondents were compared with panel non-
respondents on the basis of their answers given in the initial wave of the survey.
Some general points were found: 1) In attitudes traditionally connected to party
identification (liberal and conservative) they found a difference. The continuing
panel is much more tolerant, particularity in their views on freedom of speech and
sexual behaviour. They are also less likely to register disapproval. This may be
partly explained by the fact that older age groups — who might have more stringent
moral views — are lost. ii) Those who continue are more likely to hold firmer
views. This is based on the fact that those who answer “don’t know” are more
likely to drop out. iii) Their findings on what demographic and attitudinal
characteristics are associated with attrition are consistent with findings from other
studies that have focused on non-attitudinal information (Waterton and Livesley
1987).

4. Characteristics of attrition in the Norwegian EU-
Silc

As we discussed in the theoretical review, attritions can be associated with specific
socio-demographic patterns, and these might influence bias in survey estimates. In
this chapter we want to find out what characterises attrition in the EU-silc. Already,
we have seen that household income, education and age influence the response
rate, so we continue to use these variables when studying attrition. In addition we
are adding two variables: Self-reported health (good or bad) and if you are
currently employed of not. We argued from the theoretical review that these
variables may be associated with behaviour that causes attrition.

In table 3 we present the response rate for the participants in 2003 distributed over

relevant demographic variables. In the last column we display the difference
between 2003 and 2008.

10 Statistics Norway
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Table 3. Response rate, rotational group 8 from 2003 to 2008. Distribution of different
demographic and survey variables.
Difference

2003 2004 2005 2006 2007 2008 2003 - 2008
All 100 92,2 85,1 81,4 78,2 72,5 27,5
Gender
Male ... 100 91,8 87,0 82,4 80,2 73,9 26,1
Female ...........cccooooiiiiiiiii. 100 92,6 83,3 80,4 76,5 71,2 28,8
Age groups
16 —24years ......cc.cceevveeennnn.. 100 86,3 81,7 74,8 74,0 63,4 36,6
25-44 years ........ccceeiininn. 100 95,6 86,7 85,3 81,9 76,8 23,2
45-66years ........ccccoeeeeeei. 100 94,1 88,7 84,8 82,8 78,9 21,1
67 -79years .........cccceenee... 100 92,3 84,6 82,2 75,7 69,0 31,0
80 years and older ................. 100 68,0 56,0 40,0 28,0 38,9 61,1
Education
LOW oo 100 88,3 86,7 75,8 64,1 60,2 39,8
Medium 100 92,6 80,4 80,0 77,6 70,4 29,6
High ., 100 96,2 90,9 88,2 89,2 85,5 14,5
Income
1. quarter (Iow) ...........c..cooon... 100 87,9 76,9 67,6 64,8 58,3 41,7
2.quarter .......cooeeeiieeeiiiieenin, 100 90,7 85,8 80,6 76,8 72,0 28,0
3.quarter ......ooeeeiiiieiei 100 93,4 86,7 84,1 79,3 75,0 25,0
4. quarter (high) .................... 100 93,9 86,8 85,8 85,3 77,6 22,4
Health
God i, 100 91,8 86,7 82,8 80,9 75,0 25,0
Bad ... 100 92,6 80,4 75,7 71,8 64,9 35,1
Employment
Employed ... 100 94,4 82,8 85,9 82,7 77,3 22,7
Unemployed ............cccccceenneil. 100 87,3 75,7 71,5 68,9 63,4 36,6

Table 3 clearly indicates that the effect of attrition is relatively even between the
gender. For both men and women, we find that over the years about three out of ten
fall out of the survey, although the attrition rate is somewhat higher among women.
When we compare these results to the response rate for all rotational groups (cf.
table two), we find that the decline in response rate was higher among women, but
that we recruited more women than men initially.

When it comes to age groups, the effect is most severe among the youngest and the
oldest age groups. Especially in the older age group, the attrition rate is over 60
percent. This can be explained by age impairment. This group was 80 years or
older in 2003, and in 2008 they would be six years older. We also find that this
group has a low response rate (cf. table two). But the response rate has been
consistently low over the years; as for the other age groups there has been a decline
in response rate. People between 25 to 66 are most willing to stay in the panel. The
attrition rate for these age groups is lower than for the average.

Also for education, we find the same pattern for attrition as for nonresponse. The
higher the education, the better is the chance for a person to continue to participate.
When it comes to household income we see the same pattern, with higher
household income the likelihood to participate increases.

Finally, the two survey variables self-reported health and if you are currently
employed affect the propensity to participate. Among people who reported that
their health was bad in 2003, the attrition rate is ten percentage points higher than
for people who reported it was good. We also find that persons employed in 2003
are more likely to stay in the panel compared to people not employed. Still the
attrition rate is not as high as for people with low income or low education.

This table indicates that attrition follows many of the same patterns as nonresponse
reported in table two. We find that the new survey variables affect the likelihood to
continue in the panel. Still, the most important characteristics for attrition are low
education and a low household income. These are also the variables that affect the
response rate most of all.

11
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The last condition we set out to investigate was if attrition has the same
characteristics as nonresponse, or if some demographical variables have a stronger
effect on the attrition rate than on nonresponse. In table 3, we observed that the
demographical variables household income, education and age do affect the
attrition rate, as well as the survey variables health and education. But these
characteristics are highly correlated, so it is difficult to argue that older people are
less likely to continue to participate because of age - or is it correlated with
education, income and health? We also set out to investigate if attrition has the
same pattern as nonresponse and therefore leads to an intensification of the
existing under-representation of some demographic groups.

By using an advanced statistical model that adjusts for other background variables,
we can find the propensity to participate in previous waves. We have applied two
models: In the first model we have used demographic variables associated with
nonresponse (gender, age, education and household income), in the second model
we added the interview variables (self reported health and employment). The
models consist of people who participated in the first wave (T1), and the dependent
variable is if you were interviewed in 2008 (yes or no). The result can be read in
table 4, and the significant values are in bold.

Table 4. Logistic regressionz. Interviewed in 2003. Dependent variable: interview in 2008
Model 1 Model 2
Odds ratio 95% Wald Odds ratio 95% Wald Confidence
estimates Confidence limits estimates limits
Gender
Men v.women .................... 1,150 0,817 1,619 1,098 0,777 1,552
Age group
45-66v.16-24 ................. 1,808 1,086 3,011 1,762 1,028 3,019
45-66v.25-44 ... 1,171 0,752 1,832 1,241 0,789 1,953
45-66Vv.67-79 ..o 1,250 0,667 2,343 1,230 0,624 2,424
45-66Vv.80+ ..o 6,814 2,573 18,042 6,244 2,258 17,271
Education
Low v. high ..., 2,801 1,565 5,014 2,679 1,477 4,856
Medium v. high ................... 2,096 1,299 3,318 1,969 1,214 3,191
Household income
3 quartile v. 1 quartile (low) .. 1,451 0,883 2,387 1,346 0,809 2,241
3 quartile v. 2 quartile ......... 1,188 0,764 1,846 1,123 0,716 1,760
Health
Goodv.bad ... 1,256 0,815 1,937
Employment
Employed v. unemployed .... 1,119 0,714 1,755

The first model indicates that the likelihood to participate is lower for people in the
oldest age group when compared to the reference group. Education is also an
important factor for participation. The likelihood to participate is much greater
among people with higher education than people with low education. In table 3, we
found that income influences the propensity to participate, but in the model this
variable is not relevant. This is probably because it is highly correlated with
education, and the effect of income therefore disappears.

In the second model, we have also applied two interview variables to investigate if
they affect the results. In table 3, we found that the two variables had an impact on
participation in future waves. As we can see from the results of the model, the two
variables do not affect the results. It is still age and education that influence if a
respondent continues to participate.

2 See apendix for Logistic regression

12 Statistics Norway
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5. Conclusions

In this paper we set out to answer two questions. First; what socio-demographic
variables are associated with attrition. In the theoretical review, we argued that
variables connected to income, household type (marital status), employment status
and education were associated with attrition. In the EU-Silc, we found that that
household income, education and age influence the overall response rate. Also, we
found that attrition in the EU-Silc follows many of the same patterns as
nonresponse. But, it is the characteristics low education and low household income
that are most affected by the effect of attrition.

Second; does attrition follows the same pattern as initial nonresponse. In the
theoretical review, we discussed relevant socio-demographic variables that are
related to attrition. We theoretically argue that the socio-demographic variables
household income, education, household, age, employment and material status are
important when it comes to causes of attrition.

In the paper, we demonstrated that household income, education and age influence
the response rate, and for attrition we also find that these variables are important. In
addition, we added two survey variables we think are important for attrition
(employment status and self-reported health). We find that attrition follows many
of the same patterns as nonresponse, and that employment status and health affect
the likelihood to continue in the panel. Still, the most important variables
connected to attrition were low education and a low household income. Since these
variables are highly correlated, we use a statistical model that adjusts for other
background variables to find the propensity to participate in previous waves. The
model indicates that attrition is connected with low education and old age. We have
indicated in this paper that these variables are associated with initial nonresponse.
Therefore we argue that initial nonresponse and attrition pattern in the EU-silc
share many of the same characteristics.

13
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Appendix

Sampling in the Norwegian EU-Silc

The sample units are persons aged 16 or more registered in the Central Population
register (inhabitants). From 2003 to 2007, the primary stratification for the sample
was age. The design chosen implies that age was a central criterion for
representivity. The sample was drawn from a proportion p of the population within
one-year groups. In addition, the population register was ordered to ensure
geographical representivity. At the initialisation of the EU-Slic, the sample size
was set to 8,500 persons, each representing a household. In 2003 (¢) 8,500 persons
constitutes a proportion p =0.0024 of the total population (inhabitants aged 16
years or more). This proportion is meant to be identical each year of the survey,
and thus the size of the gross sample will change according to changes in the
population. In 2007, the sample design was changed slightly concerning the
composition of the rotational groups.

At the initialisation of the EU-Slic in 2003, the sample consisted of both an
existing panel from the EPCH survey and the part drawn to implement the
sampling plan for EU-Silc. It was not until 2008 that the sample consisted of
persons merely drawn for the sampling plan for the EU-Silc (see table 1)

Rotational design
A rotational design was chosen to ensure both cross-sectional and longitudinal
data.

This design rotates a part of the sample from one year to the next, retaining the
other part unchanged.

In the Norwegian design, each respondent (sample unit) is part of the sample for
eight years. Each year 1/8 of the sample will be replaced. From 2007, the sample
design was changed slightly and each rotational group is representative for the
population of the year it has been drawn. Each rotational group in 2003 consists
approximately of 1,060 — 1,070 persons. Since the sample is drawn from a
proportion of the population, the groups will get larger as the population increases.

Table one shows how the groups were constituted in 2003.

Appendix table 1. Rotational groups in 2003.

Rotational group N Last year in sample
Group 1 1062 2003
Group 2 1062 2004
Group 3 1062 2005
Group 4 1062 2006
Group 5 1061 2007
Group 6 1067 2008
Group 7 1066 2009
Group 8 1066 2010
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Logistic Regression Analyses

A logistic regression analysis is a analytical method used to analyse the linear
functional relationship between one continuous dependent variable (Y) and one or
more explanatory variables (X).

Logistic regression is suitable when the dependent variable (Y) have the values 1
and 0 with the probabilities p( x,, X, ,..., X, )that y = 1. Instead of writing the Y on
the left side of the equal sign, we write the log of the odds, the logit:

o (X, %,,0.00X,
1-p(x,,x,,..x,)

=(1+[31+Bz+...+[3n

The antilogarithm of the logistic regression coefficient may be interpreted as odd
ratios. For 0 — 1 variable, such as gender, the antilogarithm is the estimate of the
odds ratio between men and women (or vice versa). For continuous explanatory X,
the antilogarithm is the odds ratio between persons with one unit of measurement
difference on X.
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