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ABSTRACT
Objectives. Longitudinal health surveys of older people have shed little light on the
mechanisms that lead respondents to participate in surveys, especially in the first wave of data
collection. This paper explored selectivity in Wave 1 response, focusing on gender differences
in response patterns.
Methods. Using a rich set of administrative and survey data from the Italian longitudinal study
“Brain Aging in Abbiategrasso”, the authors explored the determinants of survey
participation, focusing both on respondents’ characteristics and the “household contagion
effect”. The study also investigated the reasons for non-response.
Results. The study showed that: individuals whose partners took part in the survey were
nearly four times more likely to participate than those whose partners did not; older men and
women showed different response patterns, with widowers and women from deprived areas
being less likely to respond; the main reason for non-response was a lack of interest in the
study.
Conclusions. To counteract response bias, different strategies could be adopted at the different
stages of the data collection process, for example the use of a tailored contact approach and
post-stratification methods.
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Introduction
The median age in Italy is among the highest in the world (United Nations 2013). Leaving aside the
undisputed positive implications of longevity, an aging population presents health systems and society
as a whole with new and pressing challenges, linked to the increasing diffusion of chronic disabilities

(Garin et al. 2016). Monitoring older people’s physical and cognitive conditions has become a key
issue for policy makers and health researchers; it is therefore not surprising that a number of surveys
of older people, especially longitudinal health surveys, have been conducted in recent decades, both in
the U.S. and in Europe (e.g., the Health and Retirement Study in the U. S. and the Survey on Health,
Aging and Retirement in Europe).
Longitudinal surveys are very powerful research tools. However, they pose specific methodological
challenges that may hamper the quality of the data collected and undermine the validity of the research
findings. In longitudinal surveys, Wave 1 non-response, together with attrition, can be very serious
issues, which may limit the potential impact of the research (Lynn 2009). Health surveys must
therefore include assessment of the extent to which selectivity affects participation in order to evaluate
the quality of the data collected, and the extent to which the findings deriving from their analysis can
be generalised to the reference population. As Banks et al. (2011, p. 1) put it: “if attrition from a
survey is systematically related to outcomes of interest or to variables correlated with these outcomes,
then not only will the survey cease to be representative of the population of interest, but estimates of
the relationships between different key outcomes, especially in a longitudinal context, may also be
biased”. The overall aim of this study was to explore selectivity in the Wave 1 response of a registrybased population survey of older people living in a town near Milan, Italy.
Our study can be set in the context of two different (but complementary) types of literature, namely
epidemiological and survey methodology literature. To date, epidemiologists have devoted little

attention to the study of non-response in longitudinal surveys of older people, despite the
importance of this issue. Indeed, Chatfield et al. (2005), in their literature review on attrition,
identified only 25 articles on this topic. This lack of knowledge on Wave 1 non-response is
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documented in many papers; Vind et al. (2009), for example, found that only 43% of the
papers published in high impact journals reported Wave 1 response rate, even though this is
usually seen as a very basic measure of survey participation. With this fundamental
information lacking in much of the literature, it is hardly surprising that even fewer authors
have attempted a deeper analysis of non-response.
The few studies that have focused on Wave 1 non-response mainly explored the role played in
survey participation by three different categories of respondent characteristics, i.e., social and
demographic characteristics, physical health and mental health. A consistent finding emerging
from analysis of these studies is that being/having been married or having/having had a
partner is positively associated with response (Adams et al. 1990; Ives et al. 1994; Nummela
et al. 2011; Vass et al. 2007; Vind et al. 2009). Most of the studies also found that the
respondents’ gender and age were unrelated to survey participation (Adams et al. 1990; Criqui
et al. 1978; Launer et al. 1994, Vass et al. 2007). Exceptions include the studies by Jacomb et
al. (2002) and Gaertner et al. (2016), which respectively found that men and the “youngest”
old subjects were more likely to take part in surveys. Although state of health has been found
to be related to response, there is no consensus on the direction of the relationship between
these two variables. A minority of studies also explored the role played by socio-economic
variables, including education, income and neighbourhood of residence. For example, Vind et
al. (2009) and Nummela et al. (2011) found survey participation to be positively related to
level of income.
The limitation of the epidemiological studies in this field lies in the very assumption on which
they are based, namely that respondents’ characteristics are the only drivers of differences in
propensity to respond. Instead, we know from the survey methodology literature that
participation is also related to other factors, including the design features of the study,
interviewers’ characteristics and ability, aspects of the interview setting, and so on (Dillman
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et al. 2002; Groves and Couper 2012). We know, in particular, that household members’
decisions to participate in surveys are not taken independently; indeed, these decisions are
often discussed and negotiated with other members of the household (Sala et al. 2012).
Drawing on these two different bodies of literature, the first aim of the present study was to
explore the determinants of response, focusing on respondents’ characteristics as well as on
the “household contagion effect”, i.e., the extent to which there is a mutual association between two
partners’ participation in a survey.
Nearly all studies analysing selectivity in Wave 1 response carried out empirical analyses on the whole
population, without focusing on men and women separately, or controlling for interaction effects of
different variables with gender. However, we know that differences do exist in the health and socioeconomic conditions of older men compared with older women (Arber and Ginn 1993; Huisman et al.
2004), and their pattern of response may vary as a result of this (i.e. certain characteristics may act
differently in the two sexes in older age). The few studies that have explored these aspects have shown
that this seems to be the case; for example, Vind et al. (2009) found evidence that differences in health
conditions affected the response patterns shown by older men and older women, and Crique et al.
(1978) identified significant interaction effects of gender. The second aim of this study was therefore
to better understand response patterns in older men and women, analysing the role that gender plays in
the mechanisms that lead older people to take part in surveys.
Finally, to enhance current knowledge on Wave 1 response it is important to understand the reasons
why some members of a study population decide not to take part in surveys. Collecting this
information is an arduous task, but there is some evidence that health (being either too well or too
sick) and lack of interest in the study are among the main reasons for non-participation (Adams et al.
1990; Gaertner et al. 2016; Vass et al. 2007). However, we are not aware of any studies that have
performed a deeper analysis of why eligible individuals refuse to take part in surveys. The third aim of
our work was thus to offer insight into the reasons for non-response.
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Methods
Data
We used data from the Brain Aging in Abbiategrasso study (also known as InveCe.Ab,
ClinicalTrials.gov, NCT01345110), a biannual cohort study of older people born between 1935 and
1939 (aged 70-75 at the first wave) and living in Abbiategrasso, a town near Milan, in northern Italy.
InveCe.Ab is a registry-based population study that aims to assess older people’s physical conditions
and identify factors associated with the risk of developing dementia and cognitive impairment. It thus
entails the collection of detailed information on respondents’ medical and neuropsychological
conditions as well as a wide range of data on their socio-economic conditions, including education,
housing, past employment, and social relations. Eligible study participants were identified from local
registry office records. Wave 1 was carried out in 2010 and obtained a response rate of 76.3% (the
Wave 1 eligible participants numbered 1,732). The Wave 1 data collection was a two-stage process.
The first stage included collection of blood samples, administration of a face-to-face questionnaire,
and evaluation of walking speed; the second stage involved a medical examination and a
neuropsychological assessment of cognitive functioning. Information was also collected on the reasons
why eligible individuals refused to participate. The study procedures were in accordance with the
principles outlined in the 1964 Declaration of Helsinki and subsequent amendments. The study
protocol was submitted to and approved by the Ethics Committee of the University of Pavia. More
information on the study can be found in Guaita et al. (2013).

Variables
The dependent variable in this study was response at the first stage of the Wave 1 data
collection process, computed as AAPOR Response Rate 1 (AAPOR 2008). The independent
variables were: year of birth, sex, mortality at 24 months (here considered a proxy for general
health), education, marital status, “household contagion effect”, and neighbourhood of residence. All
of these variables were derived from population registry files provided by the Municipality of
Abbiategrasso and linked to Wave 1 data. Education was measured in years of schooling, while
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marital status was categorised as married, widowed or single (i.e., divorced and never married).
“Household contagion effect” was classified into three categories: both partners took part in Wave 1,
only one partner took part in Wave 1, single/no partner eligible for Wave 1. Neighbourhood of
residence was coded into four geographical categories that also corresponded to socio-economic
differences between the town’s different districts (i.e., town centre, North West, East and South West).
It is to be noted that we observed a very low level of item non-response (ranging from 0 to 2.2%) for
the variables of interest. The characteristics of the study population are described in Table 1.

Methods of analysis
To identify the variables associated with Wave 1 response and any gender differences in Wave 1
response patterns, we ran a set of binomial logistic regressions, reporting the resulting coefficients as
odds ratios (ORs). First, we ran a model with main effects and interactions of gender; we then ran the
same model (without interaction effects) for men and women separately. To further explore the
characteristics of non-response, we performed a bivariate analysis. All analyses were carried out on all
the potential study participants contacted during the first stage of the Wave 1 data collection process,
who comprised 1,321 respondents and 323 non-respondents (129 cases had previously been excluded
as non-contactable or ineligible). The statistical analysis was performed using Stata Version 12.0
(STATA Corporation, Texas, USA).

Results
What variables were associated with Wave 1 response?
Table 2 shows the findings from the regression model run on the whole sample. A clear pattern
emerges from the analysis of the main effects. Indeed, participation in Wave 1 was found to be
associated with most of the variables included in the model. It was positively related to education
(OR=1.16) and also associated with the partner’s decision to take part in the study. In particular,
eligible individuals whose partners agreed to participate were nearly four times more likely to take
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part in the study (OR=3.90) than those whose partners refused. It emerged that Wave 1 participation
was related to marital status and neighbourhood of residence, too. In detail, widowed people were
50% more likely to participate than married people (OR=1.5), whereas elderly people living in the
South West of Abbiategrasso, the most rural part of the town, were about 60% less likely to take part
(OR=0.39). Examining two-way interaction effects between our independent variables and gender, we
found that the interaction effect between gender and marital status was significant.

What were the gender differences in Wave 1 response?
Table 3 shows results from the same regression model (in this case without interactions) run separately
for the men and the women. Two clear findings stand out from this analysis; both marital status and
neighbourhood of residence showed a variable impact between the sexes. Indeed, although there
emerged no strong differences when considering the women – note, nevertheless, that the coefficient
for widows was borderline –, in the men, on the other hand, marital status was found to be associated
with participation in the study; widowers were 44% less likely than married men to take part in the
study (OR=0.56). Furthermore, the effect of neighbourhood of residence disappeared when only the
men were considered, whereas it remained significant in the women. In particular, the women from the
South West were 62% less likely to participate than those living in the centre, which is the wealthiest
area of the town (OR=0.38). Considering neighbourhood of residence as an indicator of social class,
we conclude that in the women the decision to take part in the study was dependent on their socioeconomic background. This analysis also showed some indication of an association between
propensity to respond and state of health in elderly men; in particular, the male respondents who died
during the first 24 months of the study were 64% less likely to participate than those who did not
(OR=0.36; p.=0.079).

Why did eligible individuals refuse to take part in the survey?
Finally, we investigated the reasons for refusing to participate in the survey. Of the 323 individuals
who refused, 63.2% declared that they were not interested in the study, whereas 25.1% and 11.8% did
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not participate for health-related problems and family commitments, respectively (see supplementary
materials, Table 4). In this elderly population, we found gender differences in the reasons given for
refusal to participate: the men were more likely than the women to refuse out of lack of interest in the
study (72.2% vs 58.6% ), while the women were more likely than the men to decline because of
health-related problems (27.9% vs 19.4%). The relationship between the abovementioned variables
was significant at the 10% level (Pearson χ2= 5.7875; p = 0.055; df= 2).
When controlling for associations between the independent variables and reasons for non-response, we
found no evidence of bias (see additional materials, Tables 5-8). The only exception was the
association between education and non-response; it was found that people with a lower and those with
higher level of education could have different reasons for deciding not to participate (Pearson χ2=
5,3218; p = 0,070; df= 2). The former were more likely to decline to take part out of lack of interest
(64.7% for those with less education, 56.9% for those with more education), and the latter due to
family commitments (9.7% for those with less education, 20% for those with more education). Due to
the small sample size, we were unable to break this analysis down by gender.
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DISCUSSION
This study was conducted in order to explore the Wave 1 response patterns of elderly men and women
participating in the Italian longitudinal study InveCe.Ab; this work also shed light on the reasons for
refusal to participate in the survey. These are key issues, because if selectivity in response is not
random, research findings may not be valid.
This study, exploiting a rich set of municipal administrative data, contributes to the advancement of
current knowledge in this field in a number of ways. First, in line with previous studies14, it shows that
survey participation is related not only to certain socio-economic and demographic variables (i.e.
education, neighbourhood of residence, marital status, etc.), but also to whether or not one’s partner
decides to participate. It thus confirmed that the decision to participate in a survey is not an individual
one, but rather one that partners take together. One of the key findings of this study was that
individuals belonging to a couple in which both partners opted to take part in the survey were nearly
four times more likely to participate than those in which only one partner agreed. Second, the
response pattern was found to vary by gender; for example, the women showed no association
between marital status and participation, whereas marital status was an important determinant of
participation in the men. Widowers were 50% less likely than married men to participate in the study.
This finding is consistent with previous research, which has shown that in men the loss of a partner
may lead to social exclusion and ill health, including depression and cognitive impairment (Lee et al.
2001;Van Gelder et al. 2006; Van Grootheest et al. 1999). Third, we found that the main reason for
non-response was a lack of interest in the study, and also that there may be associations between the
different reasons for non-response and some individual characteristics (e. g., gender, education). This
is a novel finding.
The findings of this study have important practical implications. During the data collection stage of a
survey several strategies could be adopted in order to reduce selectivity in response and limit the
number of refusals. For example, interviewers could be trained to tackle the problem of refusals by
seeking to encourage joint participation by couples, and new survey materials could be designed that
better highlight the importance of the study. In addition, given that response pattern was found to vary
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by gender, different materials could be prepared for elderly men and elderly women. The impact of
response bias could be reduced (and possibly removed) by creating a set of post-stratification weights,
thereby fully exploiting the value of the available administrative data. Indirectly, our work also has
implications for public health policymaking and practice. Survey data constitute a key tool for health
researchers and policy makers; an understanding of the limitations of such data, as well as a grasp of
the solutions that may be implemented to overcome them, may indirectly contribute to the design of
more effective public health policies.
This study has three major limitations. First, we were not able to explore in depth the influence of state
of health on non-response; this is due to the fact that the administrative data kept by Italian local
municipalities do not include this kind of information. For future waves of the study, we are evaluating
the possibility of linking up the survey data with health records kept by regional health departments.
Second, selectivity in key substantive survey items, such as respondents’ cognitive abilities, was not
assessed, with the result that issues linked to non-response bias in these items remained unexplored.
This is because, at the Wave 1 data collection stage, we did not prepare a shorter version of the
questionnaire that could have been used to collect information on individuals who refused to
participate. Third, the small sample size precluded a more detailed analysis of non-response, limiting
the statistical and analytical power of the analysis (chi-square test results are dependent on sample
size). Further studies are needed to reinforce the findings of this work and shed light on some of the
issues that remained unexplored.
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Table 1 Characteristics of the InveCe.Ab study population (N= 1644)
Year of birth (%)
1935
1936
1937
1938
1939

17.21
16.97
20.01
22.99
22.81

Sex (%)
Women 56.51
Men 43.49
Marital status (%)
Married 65.34
Single 8.90
Widowed 25.76
Education (years)
Min.
0
Max.
20
Mean 6.25
St. Dev. 2.87
Neighbourhood of residence (%)
Town Centre 7.63
North West 29.89
East 47.36
South West 15.13
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Table 2 Odd ratios (based on logistic regression model) for different characteristics of participants
versus non-participants
OR

p

95% CI

Year of birth
1935 (ref.)
1936
1937
1938
1939

0.89
1.01
1.01
0.86

0.616
0.979
0.974
0.498

0.58-1.38
0.65-1.55
0.66-1.53
0.56-1.33

Male

1.40 0.659 0.31-6.29

Education

1.16 0.000 1.08-1.25

Gender X Education

1.06 0.348 0.94-1.21

Partner's behaviour
Partner refused (ref.)
Partner particip.
No partner

3.90 0.000 1.98-7.67
3.82 0.000 2.10-6.93

Gender X Partner's behaviour
Male X No partner (ref.)
Male X Partner particip.
Male X Partner refused

1.37 0.404 0.65-2.86
1.20 0.672 0.52-2.78

Marital status
Married (ref.)
Single
Widowed

1.22 0.496 0.69-2.18
1.50 0.044 1.01-2.23

Gender X Marital Status
Male X Single (ref.)
Male X Single
Male X Widowed

0.69 0.462 0.26-1.84
0.37 0.002 0.20-0.69

Neighbourhood
Town centre (ref.)
North West
East
South West

0.50 0.081 0.23-1.09
0.56 0.126 0.26-1.18
0,39 0.022 0.17-0.87

Gender X Neighbourhood
Male X Town centre (ref.)
Male X North-West

1.12 0.875 0.29-4.36
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Male X East
Gender X South West

1.03 0.964 0.27-3.91
1.55 0.550 0.37-6.48

Death
No (ref.)
Yes

0.91 0.897 0,23-3,57

Male X Death

0.40 0.305 0.07-2.33

Number of observations
Pseudo R2

1594
0.08
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Table 3 Odd ratios (based on logistic regression models run separately for men and women) for
different characteristics of participants versus non-participants

OR

WOMEN
P
95% CI

OR

MEN
P
95% CI

Year of birth
1935 (ref.)
1936
1937
1938
1939

0.86
0.99
1.05
0.70

Education

1.16 0.000 1.08-1.25

1.23 0.000 1.11-1.36

Partner's behaviour
Partner refused (ref.)
Partner particip.
No partner

4.11 0.000 2.08-8.14
3.87 0.000 2.12-7.05

4.51 0.000 2.15-9.47
3.08 0.000 1.69-5.61

Marital status
Married (ref.)
Single
Widowed

1.21 0.516 0.68-2.16
1.46 0.060 0.98-2.18

0.85 0.678 0.38-1.87
0.56 0.018 0.35-0.91

Neighborhood
Town centre (ref.)
North West
East
South West

0.50 0.078 0.23-1.08
0.56 0.125 0.26-1.18
0.38 0.020 0.17-0.86

0.53 0.274 0.17-1.65
0.55 0.292 0.18-1.67
0.57 0.350 0.17-1.86

Death
No (ref.)
Yes

0.89 0.875 0.23-3.50

0.36 0.079 0.11-1.13

Number of observations 904
Pseudo R2
0.06

0.592
0.972
0.857
0.203

0.50-1.49
0.58-1.69
0.62-1.78
0.41-1.21

0.95
1.02
0.91
1.22

690
0.09
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0.895
0.960
0.783
0.579

0.47-1.95
0.50-2.09
0.46-1.80
0.60-2.51

Table 4 Reasons for refusal by gender (%)
Gender
Women Men
Not interested
58.6
72.2
Health problems
27.9
19.4
Family commitments 13.5
8.3
Reason for refusal

Total (n)

Total
63.2
25.1
11.8

100 (215) 100 (108) 100 (323)

Note: Pearson’s χ2= 5.7875; p = 0.055; df=2

Table 5 Reasons for refusal by years of education (%)
Years of education
Up to 5 More than 5
Not interested
64.7
56.9
Health problems
25.6
23.1
Family commitments 9.7
20.0

Total
63.2
25.1
11.8

Total (n)

100 (323)

Reason for refusal

100 (258) 100 (65)

Note: Pearson’s χ2= 5.3218; p= 0.070; df=2

Table 6 Reasons for refusal by year of birth (%)
Year of birth
1935
1936
1937
1938
1939
Total
Not interested
57.7
66.7
58.5
64.4
67.1
63.2
Health problems
23.1
20.0
29.2
24.7
27.4
25.1
Family commitments
19.2
13.3
12.3
11.0
5.5
11.8
Reason for refusal

Total (n)

100 (52)

100 (60)

100 (65)

Note: Pearson’s χ2= 7.1948; p= 0.516; df=8
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100 (73)

100 (73)

100 (323)

Table 7 Reasons for refusal by marital status (%)
Reason for refusal

Married
Not interested
63.8
Health problems
25.6
Family commitments 10.6

Marital status
Single
Widowed
63.0
63.9
14.8
24.1
22.2
12.1

Total (n)
100 (207) 100 (27) 100 (83)
Note: Pearson’s χ2= 3.8278; p = 0.430; df=4

Total
63.7
24.3
12.0
100 (317)

Table 8 Reasons for refusal by neighbourhood (%)
Reason for refusal

Neighbourhood
City centre North West East

South West Total

Not interested
57.1
Health problems
35.7
Family commitments 7.1

66.0
23.0
11.0

65.3
23.8
10.9

Total (n)

100 (100)

100 (147) 100 (59)

100 (14)

Note: Pearson’s χ2= 3. 1692; p = 0.787; df=4
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57.6
25.4
17.0

63.8
24.4
11.9
100 (320)

