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Abstract

Background: Public health monitoring depends on valid health and disability estimates in the population 65+
years. This is hampered by high non-participation rates in this age group. There is limited insight into size and
direction of potential baseline selection bias.

Methods: We analyzed baseline non-participation in a register-based random sample of 1481 inner-city residents
65+ years, invited to a health examination survey according to demographics available for the entire sample,
self-report information as available and reasons for non-participation. One year after recruitment, non-responders
were revisited to assess their reasons.

Results: Five groups defined by participation status were differentiated: participants (N = 299), persons who had
died or moved (N = 173), those who declined participation, but answered a short questionnaire (N = 384), those
who declined participation and the short questionnaire (N = 324), and non-responders (N = 301). The results confirm
substantial baseline selection bias with significant underrepresentation of persons 85+ years, persons in residential
care or from disadvantaged neighborhoods, with lower education, foreign citizenship, or lower health-related
quality of life. Finally, reasons for non-participation could be identified for 78 % of all non-participants, including 183
non-responders.

Conclusion: A diversity in health problems and barriers to participation exists among non-participants. Innovative
study designs are needed for public health monitoring in aging populations.

Keywords: Aging population, Non-participation, Public health monitoring, Reasons for non-participation, Register-based
population, Selection bias

Background
In recent decades, population-based health surveys have
been facing decreasing participation rates [1]. Especially
health studies of the older population are plagued by
high non-response rates [e.g., 2–4]. This could com-
promise the validity of study results. At the same time
valid estimates of health status, health risks and health

care needs in the population 65+ years are urgently
needed due to population aging.
Studies of non-participation conducted up to the

1990ies have often not included or sufficiently reported
results for individuals 65+ years [e.g., 5–7], or left out the
oldest old, i.e. those 80/85+ years [e.g., 8, 9]. The number
of studies dealing with non-participation in health studies
of older adults has increased since the 1990ies [2–4, 10–
27], although many of these studies have focused on vary-
ing subsets of older persons with specific health problems,
e.g. falls [4, 13], respiratory health [15], visual impairment
[21] or rheumatoid arthritis [24].
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The majority of health studies of older persons that in-
vestigated non-participation found non-participants are
less well educated, have lower income, and live more
often in residential care than participants [2–4, 12, 14,
15, 21, 25, 27]. However, regarding sex, marital status
and subjective health status, findings have been inconsist-
ent. For example, married individuals were found to par-
ticipate less often than [17, 26], more often than [3, 4, 16,
25, 26] and to the same extent than non-married individ-
uals [18, 20, 22, 26, 27]. Immigration background was
rarely considered; one Dutch study reported no difference
in response rates according to first language [18].
Although qualitative studies have generated lists of po-

tential reasons for non-participation in intervention
studies among older individuals, the frequency of single
reasons could not be quantified [13, 23]. Reasons for
non-participation of the older population appear to have
changed over time. Studies from the 1960ies and 1970ies
noted negative opinions about the health care system
and health research studies in general [11, 25]; since the
1990ies, ill health and lacking time or interest have been
the predominant reasons for non-participation [4, 8, 10,
12, 16, 19, 20, 26].
The aims of our study were twofold: (1) to assess base-

line differences between participants and non-participants
in a population register-based health examination study of
adults 65+ years (including the oldest old), and (2) to
analyze reasons for non-participation at baseline.

Methods
The sample is part of the research project ‘Operational-
izing Multimorbidity and Autonomy for Health Services
Research in Aging Populations’ (OMAHA). The project
was conducted as part of the German collaborative re-
search initiative on health in older populations supported
by the Federal Ministry of Research and Education
(Germany). The project was approved by the local ethics
committee at Charité – Universitätsmedizin Berlin (EA2/
066/08) and was conducted in compliance with data pro-
tection and privacy regulations, as requested by the Fed-
eral and Berlin Offices for the Protection of Data. All
procedures performed were in accordance with the 1964
Helsinki declaration and its later amendments or compar-
able ethical standards. Informed written consent was ob-
tained from all participants.

Sampling frame and participants
As described elsewhere in detail [28], OMAHA was con-
ducted as a population-based longitudinal epidemio-
logical study of multimorbidity and associated health
care needs in an urban population aged 65+ years be-
tween January 2009 and January 2011. A random sample
(N = 2000), stratified by age bands (65–69, 70–74, 75–
79, 80–84, 85+ years) and sex was drawn from the

official register of residents in Berlin-Mitte on July 15,
2008, including a total of 1481 persons for the main pro-
ject and 519 for a pilot project. The stratified sampling
procedure resulted in n = 200 individuals per age band
and sex category. The drawing probability was higher in
older age groups (especially of those 80+ years). There-
fore, older individuals were oversampled. Inclusion cri-
teria were permanent residence in Berlin-Mitte and
being 65+ years. Individuals who had died, had moved
outside of the study area or were continuously absent
during the recruitment period were excluded from the
study and considered ineligible.
Individuals were initially contacted by postal mail in-

cluding a form to request a brief study description in
seven different languages to address major immigrant
subgroups in Berlin (Arabic, Croatian, English, Polish,
Russian, Serbian, Turkish). Participants had the choice
of home visits or appointments at the inner-city study
center. A small monetary incentive (€ 10) plus reim-
bursement for travel expenses were offered. Individuals
who did not respond to this invitation were further con-
tacted randomly by personal visits, telephone calls, or
reminder letters.
Baseline recruitment and assessment were conducted

between January and June 2009 by trained and continu-
ously supervised study nurses and a study physician.
Study procedures included a comprehensive standard-
ized computer-assisted personal interview (CAPI; e.g.
medical history, instrumental activities of daily living),
standardized functional capacity tests and physiological
measurements (e. g. grip strength, blood pressure), de-
tailed assessment of currently used medications, and a
self-administered questionnaire (e.g. health-related be-
haviors, health care utilization).
Individuals who declined baseline participation were

asked to answer a short standardized health question-
naire as a self-filled mail survey questionnaire (available
in various languages) or via telephone interview. Proxy
responses were allowed.
Three mutually exclusive groups of baseline non-

participation according to their reachability were differenti-
ated: (a) non-participants with the short questionnaire (NP
+), i.e., individuals who declined study participation but
completed the short questionnaire; (b) non-participants
without the short questionnaire (NP-), i.e., individuals who
declined study participation as well as the completion of
the questionnaire; and (c) non-respondents (NR), i.e.,
individuals who could not be reached during the recruit-
ment period and who did not actively decline study
participation.
To further characterize non-participants at baseline,

we assessed reasons for non-participation at two points
in time. First, during the recruitment period, multiple
reasons for non-participation could be specified by either
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self-report or proxy–reporting through postal, telephone
or personal contact. Second, between July and September
2010, NR were revisited by a study nurse to retrospectively
identify their reasons for non-participation at baseline.

Measures
Register-based information
Demographics (age, sex, citizenship) and postal addresses
were provided by the official resident register for the
total sample. Citizenship was categorized into German
vs. non-German. Postal addresses were checked by inter-
net research for registered residential care (yes/no). Pos-
tal addresses were considered as being in a deprived
neighborhood (yes/no) if the proportion of long-term un-
employed (i.e., ≥one year) in the neighborhood was in
the highest septile of Berlin’s 447 official neighborhoods
[i.e. ≥29.7 %; 29]. This indicator was not available for
four of our 40 neighborhoods. The average proportion of
long-term unemployment of surrounding neighborhoods
was used as an approximation for the missing data.

Self-report information
Self-report information was used to compare partici-
pants and NP+. Self-report information for participants
was based on the CAPI, except for information on
quality of life which was assessed by self-administered
questionnaire.
Living arrangements was dichotomized into married

and living together (yes/no).
School education was categorized as <10, 10, or

>10 years.
Long-standing or chronic disease was assessed with

one question from the Minimum European Health Mod-
ule [30]. “Do you have any chronic illness or some long-
standing health problem, e.g., diabetes or a heart
disease?” (yes/no). For participants, chronic diseases
were additionally defined as “long-standing illnesses that
need continuous treatment and monitoring”.
Health-related quality of life was assessed by the EQ-

5D-3 L of the EuroQol Group [31, 32]. Five dimensions
with a three-answer format determine problems with
mobility, self-care, the performing of usual activities, the
extent of pain/discomfort and anxiety/depression. A
total score was calculated (range: 0–100). In addition,
answer categories in all five dimensions were dichoto-
mized (yes/no): at least some mobility problems, at least
some self-care problems, at least some problems perform-
ing usual activities, moderate/extreme pain/discomfort
and moderate/extreme anxiety/depression.
Polypharmacy was assessed by one or two self-

developed questions for NP+ and participants, respect-
ively. NP+ were asked “How many different prescribed
medications do you take?” (none; 1–3; 4–6; >6). Partici-
pants were asked “Do you currently (in the last 7 days)

take prescribed medications?” If response was positive,
participants were asked how many medications. This in-
formation was combined to consider taking ≥4 pre-
scribed medications as an indicator of polypharmacy
(yes/no).
Need for assistance was assessed by one question

modified from the German Ageing Survey [33]. “At the
moment, are you dependent on others to cope with
everyday life, e.g., for personal hygiene, cleaning, per-
sonal and financial organization, because of a chronic ill-
ness or some long-standing health problem?” For
participants, the current need for support was further
defined as “in the last seven days”.
Based on Minder et al. [20], detailed reasons were

summarized into a main reason for non-participation in
the following hierarchical order: being too healthy, being
too ill, other reasons and no interest. For example, an in-
dividual who reported ill health and limited knowledge
of German was categorized as being too ill. In contrast,
an individual was only categorized as having no interest
if no health-related or other reasons were stated.

Data analyses
Statistical analyses were performed using IBM SPSS Sta-
tistics 20 [34] and Stata/SE 12.1 [35]. First, descriptive
statistics and 95 % confidence intervals (95 %-CIs) using
Wilson’s method were calculated [36]. Second, two mul-
tivariable multinomial regression analyses were applied
to determine all group differences for the register-based
information using participants (analysis 1) or NP+ (ana-
lysis 2) as the reference group. Because the sample clus-
tered in 40 different neighborhoods and aggregated data
at this level were included in the regression models, ad-
justments in calculating the standard errors and confi-
dence intervals were required and survey procedures
with Taylor linearization and neighborhoods as primary
sampling unit were applied in Stata/SE 12.1 [37]. Third,
bivariable and multivariable logistic regression models
were applied to determine group differences between P
and NP+ for each self-reported variable. Subjects with
missing values were not included in the logistic regres-
sion models. Relative risk ratios (RRRs) plus 95 %-CIs,
and odds ratios (ORs) plus 95 %-CIs are presented for
multinomial and logistic regression models, respectively.
P-values at the 5 % level and lower were considered
significant.

Results
Sample characteristics
In total, 173 of 1481 individuals were ineligible for the
study (Figure 1). Of the remaining 1308 eligible individ-
uals, 299 (22.9 %) took part in the complete study proto-
col at baseline. Overall, 55 of the 299 assessments were
conducted at the participants’ homes. Of the 1009 non-
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participants, 384 were NP+, 324 were NP-, and 301
were NR. Participation was declined by proxy infor-
mation in 77 of the NP+ and 75 of the NP-. Sample
characteristics for the total sample and different sub-
groups are shown in Table 1. The mean age of the
total sample was 77.2 years (SD = 7.6); 49.4 % were
women, 11.5 % had non-German citizenship, 4.1 %
lived in residential care and 35.4 % lived in a de-
prived neighborhood.

Differences between participants and the three
subgroups of non-participants at baseline
Multinomial regression with participants as the refer-
ence group revealed that NP+ were more often older, fe-
male and lived more often in residential care (Table 2).
NP- were older, more often had non-German citizenship
and lived more often in deprived neighborhoods than
participants. NR had non-German citizenship more
often than participants. All other comparisons between
participants and the three subgroups of non-participants
were not significant.
To identify differences among the three non-

participants subgroups, the same analysis was repeated
with NP+ as the reference group. NP- had non-German
citizenship more often than did NP+. NR were younger,
had non-German citizenship more often and were less
often in residential care than NP+. All other compari-
sons between the three subgroups of non-participants
were not significant.

Differences between participants and non-participants
with the short questionnaire at baseline
Unadjusted bivariate logistic regressions to predict base-
line non-participation were conducted to analyze group
differences (participants vs. NP+) in living arrangements,
education, and selected health indicators (Table 3).
There was no significant group difference regarding be-
ing married and living together. Compared with partici-
pants, NP+ had significantly lower school education,
had ≥ 1 chronic disease less often, reported problems
within all five EQ-5D dimensions more frequently as
well as lower mean overall EQ-5D quality of life scores.
In addition, NP+ reported polypharmacy less often and
were more often in need of assistance than participants.
After adjustment for age in years, sex and living in

residential care, group differences remained significant.
There were two exceptions: need for assistance and the
EQ-5D dimension pain/ discomfort were no longer sig-
nificantly different between NP+ and participants.

Reasons for non-participation at baseline
During the recruitment period in 2009, for 603 of the
1009 non-participants at least one reason for non-
participation at baseline could be obtained (see Fig. 1).
On average, 1.4 reasons per person (SD = 0.7; Median =
1; 75th percentile = 2; Maximum = 5) were reported in
2009; 394 of these 603 non-participants (65.3 %) speci-
fied one reason, and 458 target persons reported the rea-
sons for non-participation themselves (76.0 %).

Fig. 1 Flow Chart for Baseline Participation. Legend of Fig. 1. * Reasons for non-participation stated during recruitment period in 2009. ** In 2010,
non-respondents were given an opportunity to report retrospectively a reason for non-participation
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Table 1 Sample Characteristics for the Total Sample (n = 1481) and Different Subgroups

Total sample

Total Ineligible Eligible

Total Participants Non-participants

Total NP+ NP- NR

n = 1481 n = 173 n = 1,308 n = 299 n = 1009 n = 384 n = 324 n = 301

Women - % (95 %-CI) 49.4 (46.8, 51.9) 44.5 (37.3, 52.0) 50.0 (47.3, 52.7) 45.8 (40.3, 51.5) 51.2 (48.2, 54.3) 54.7 (49.7, 59.6) 51.9 (46.4, 57.2) 46.2 (40.6, 51.8)

Age in years –M (SD) 77.2 (7.6) 80.0 (8.8) 76.8 (7.4) 75.0 (6.6) 77.4 (7.5) 78.1 (7.3) 77.7 (7.6) 76.0 (7.5)

Age groups - % (95 %-CI)

65–74 years 41.9 (39.4, 44.4) 30.1 (23.7, 37.3) 43.4 (40.8, 46.1) 53.8 (48.2, 59.4) 40.3 (37.4, 43.4) 33.6 (29.1, 38.5) 39.5 (34.3, 44.9) 49.8 (44.2, 55.4)

75–84 years 40.6 (38.1, 43.1) 39.3 (32.3, 46.7) 40.7 (38.1, 43.4) 35.8 (30.6, 41.4) 42.2 (39.2, 45.3) 48.4 (43.5, 53.4) 40.7 (35.5, 46.2) 35.9 (30.7, 41.4)

≥ 85 years 17.6 (15.7, 19.6) 30.6 (24.2, 37.9) 15.8 (13.9, 17.9) 10.4 (7.4, 14.3) 17.4 (15.2, 19.9) 18.0 (14.5, 22.1) 19.8 (15.8, 24.4) 14.3 (10.8, 18.7)

Non-German citizenship - % (95 %-CI) 11.5 (10.0, 13.3) 38.7 (31.8, 46.2) 8.0 (6.6, 9.5) 2.7 (1.4, 5.2) 9.5 (7.9, 11.5) 3.4 (2.0, 5.7) 7.4 (5.0, 10.8) 19.6 (15.5, 24.5)

Residential care - % (95 %-CI) 4.1 (3.2, 5.3) 9.2 (5.8, 14.5) 3.4 (2.6, 4.6) 0.7 (0.2, 2.4) 4.3 (3.2, 5.7) 6.0 (4.0, 8.8) 4.0 (2.4, 6.7) 2.3 (1.1, 4.7)

Deprived neighborhood - % (95 %-CI) 35.4 (33.0, 37.9) 43.4 (36.2, 50.8) 34.3 (31.8, 36.9) 28.1 (23.3, 33.4) 36.2 (33.3, 39.2) 35.7 (31.0, 40.6) 37.0 (32.0, 42.4) 35.9 (30.7, 41.4)

Abbreviations: 95 %-CI = 95 % confidence interval; M =mean; NP + = non-participants with the short questionnaire, i.e., individuals who declined study participation but completed the short questionnaire; NP- = non-
participants without the short questionnaire, i.e., individuals who declined study participation and completing the short questionnaire; NR = non-respondents, i.e., individuals who could not be reached during the
recruitment period and who did not actively decline study participation; SD = standard deviation
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Table 2 Group Differences Based on Multivariable Multinomial Logistic Regressions at Baseline (n = 1308)a

Analysis 1 Analysis 2

P = reference group NP + = reference group

NP+ NP- NR NP- NR

RRR (95 %-CI) RRR (95 %-CI) RRR (95 %-CI) RRR (95 %-CI) RRR (95 %-CI)

Sex

Men Ref. Ref. Ref. Ref. Ref.

Women 1.41 (1.04, 1.93) 1.29 (0.94, 1.77) 1.10 (0.81, 1.49) 0.91 (0.67, 1.24) 0.78 (0.58, 1.05)

Age groups in years

65–74 Ref. Ref. Ref. Ref. Ref.

75–84 2.16 (1.49, 3.13) 1.59 (1.05, 2.40) 1.20 (0.84, 1.72) 0.74 (0.50, 1.09) 0.56 (0.41, 0.76)

≥ 85 2.49 (1.56, 3.97) 2.55 (1.43, 4.56) 1.67 (0.90, 3.11) 1.03 (0.66, 1.58) 0.67 (0.42, 1.09)

Citizenship

German Ref. Ref. Ref. Ref. Ref.

Non-German 1.58 (0.61, 4.14) 3.39 (1.39, 8.24) 9.41 (4.07, 21.75) 2.14 (1.10, 4.19) 5.95 (3.03, 11.69)

Residential care

No Ref. Ref. Ref. Ref. Ref.

Yes 7.99 (1.58, 40.35) 5.11 (0.98, 25.56) 3.72 (0.73, 18.95) 0.64 (0.39, 1.05) 0.47 (0.24, 0.92)

Deprived neighborhood

No Ref. Ref. Ref. Ref. Ref.

Yes 1.37 (0.95, 1.97) 1.46 (1.08, 1.97) 1.33 (0.87, 2.04) 1.07 (0.77, 1.48) 0.97 (0.67, 1.43)

Abbreviations: 95 %-CI = 95 % confidence interval; NP + = non-participants with the short questionnaire, i.e., individuals who declined study participation but completed the short questionnaire; NP- = non-participants
without the short questionnaire, i.e., individuals who declined study participation and completing the short questionnaire; NR = non-respondents, i.e., individuals who could not be reached during the recruitment
period and who did not actively decline study participation; P = participants; Ref. = reference category; RRR = relative risk ratio.
a Adjusted for clustering within neighborhoods
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During the retrospective period in 2010, it was pos-
sible to identify reasons for non-participation at baseline
for 183 of the 301 NR. On average, 1.4 reasons per per-
son (SD = 0.7; Median = 1; 75th percentile = 2; Maximum
= 4) were stated in 2010; 125 of the 183 NR specified
one reason (68.3 %) and 141 target persons reported the
reasons for non-participation themselves (77.0 %).
Among 118 persons who could again not be reached,
44.1 % were not reached at their home address despite
multiple personal and postal contact attempts, 26.3 %
had moved to an unknown address, 13.6 % had died,
10.2 % were permanently absent according to proxy in-
formation and 5.9 % had moved out of the area.
Table 4 presents the reasons for baseline non-

participation. In total, a reason was given by 786 of the
1009 non-participants (77.9 %). Based on the rankings
from 2009 to 2010, the top five reasons were similar.
However, the remaining reasons were ranked differently; a
larger variety of reasons was given in 2009 than in 2010.
In total, the most frequent (>2.0 %) reasons were ‘re-

fusal to participate in scientific studies on principle’
(42.1 %), ‘being too ill’ (31.4 %), ‘having no interest in the
study’ (25.8 %), ‘having no time’ (12.5 %), ‘limited know-
ledge of German’ (4.6 %), ‘dementia’ (3.1 %), ‘miscellan-
eous’ (2.7 %), ‘being too old’ (2.7 %) and anticipating
‘participation as too strenuous’ (2.5 %). Among NP- and
NR, ‘refusal to participate in scientific studies on
principle’ or ‘no interest in this study’ were the most-

often reported reasons, followed by ‘being too ill’. NP+
reported ‘being too ill’ and ‘having no time’ more often
than did the two other groups. In contrast, ‘limited
knowledge of German’ was reported more often by NP-
and NR compared with NP+. ‘Dementia’, ‘being absent
during the recruitment period’ or ‘being in residential
care’ were more often reasons for non-participation by
NR compared with the two other groups.
Groups differed according to their main reason for

baseline non-participation (Fig. 2). NP+ described them-
selves more often as being too ill, more often had other
reasons and were less often not interested compared
with the two other groups.

Discussion
This register-based study of adults 65 years and older
aimed to estimate baseline response biases and to high-
light the diversity of non-participants. We applied a
three-step approach to collect information and differenti-
ated between study participants, non-participants who at
least answered a standardized health questionnaire (NP+),
non-participants who actively declined to provide any in-
formation (NP-), and non-responders (NR). Information
on main study characteristics (age, sex, non-German citi-
zenship as an indicator of immigration background, living
in a socially deprived area) and nursing home residence
was available for the full sample. At the second level, in-
formation on education, living arrangements, health

Table 3 Association between Participation Status and Key Health Characteristics comparing Participants (0) and Non-participants
with Short Questionnaire (1) at Baseline (Valid Cases: n = 635)

P (n = 299) NP+ (n = 384) Modell 1b Modell 2c

Self-report information n %/M (SD)a %/M (SD)a OR 95 %-CI p OR 95 %-CI p

Married and living together 682 53.0 46.9 0.78 0.58, 1.06 0.521 1.05 0.75, 1.46 0.792

School education years 671

< 10 39.9 56.5 Ref. Ref.

10 26.7 23.5 0.62 0.42, 0.90 0.013 0.61 0.41, 0.90 0.013

>10 33.4 20.0 0.42 0.29, 0.61 <0.001 0.51 0.35, 0.76 0.001

≥ 1 chronic disease 679 80.5 64.3 0.44 0.31, 0.62 <0.001 0.37 0.25, 0.54 <0.001

Quality of life (Total score) 653 78.7 (16.9) 67.1 (23.3) 0.97 0.96, 0.98 <0.001 0.98 0.97, 0.99 <0.001

Mobility problems 679 28.6 51.8 2.68 1.95, 3.70 <0.001 2.07 1.47, 2.91 <0.001

Self-care problems 677 10.1 29.2 3.67 2.37, 5.69 <0.001 2.48 1.55, 3.96 <0.001

Problems performing usual activities 677 23.9 44.7 2.58 1.84, 3.60 <0.001 1.83 1.27, 2.62 0.001

Pain/discomfort 662 59.4 69.7 1.57 1.14, 2.17 0.006 1.36 0.98, 1.91 0.069

Anxiety/depression 659 18.7 34.9 2.34 1.62, 3.38 <0.001 2.03 1.39, 2.97 <0.001

Poly-pharmacy 678 55.7 47.9 0.73 0.54, 0.99 0.044 0.59 0.42, 0.81 0.001

Need for assistance 678 16.7 32.5 2.39 1.65, 3.47 <0.001 1.49 0.99, 2.26 0.056

Abbreviations: 95 %-CI = 95 % confidence interval; M =mean; NP + = non-participants with the short questionnaire, i.e., individuals who declined study
participation but completed the short questionnaire; OR = odds ratio; P = participants; Ref. = reference group; SD = standard deviation.
a % for categorical variables. M (SD) for continuous variables
b Unadjusted bivariate logistic regressions
c Modell 1 + adjusted for age, sex, residential care
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status, health-related quality of life, and need for assist-
ance was available for a total of 683/1308 or 52.2 % of the
net sample, including study participants and NP+. Finally,
detailed information on reasons for non-participation was
obtained for a total of (786/1009) or 77.9 % of all non-
participants including 183 non-responders for whom this
information could be obtained retrospectively.
As expected, the proportion of eligible persons who

participated in the interview and examination was small
(299/1308). Compared to the net sample, persons with
non-German citizenship, persons 85 years and older,
those living in deprived neighborhoods, and nursing
home residents were underrepresented among study
participants. Non-German citizenship was the single

most important independent determinant of non-
response or non-participation with decline to provide
any health information.

In accordance with others [e.g., 20, 26], non-participants
were a heterogeneous group. Ill health, limited German lan-
guage proficiency, dementia frailty and being in the hospital
ranked among the top 10 reasons, along with restraints to
participate in scientific studies in principle or in this par-
ticular study and lack of interest or time.
Compared with participants, NP+ lived more often in

residential care and reported lower health-related quality
of life; they were also less likely to report at least one
chronic disease or polypharmacy. One possible explan-
ation for these seemingly contradictory results may be

Table 4 Detailed Reasons for Baseline Non-participation Stated in 2009 or 2010a by Non-participants (n = 786)

Rank order total Rank order 2009 Rank order 2010 Total NP+ NP- NR

(n = 786) (n = 603) (n = 183) (n = 786) (n = 298) (n = 305) (n = 183)

Detailed reasons (multiple reasons permitted) - %

Refusal to participate in scientific studies on principle 1 1 2 42.1 37.2 53.4 31.1

Too ill 2 2 2 31.4 38.3 24.9 31.1

No interest in this study 3 3 1 25.8 16.1 25.9 41.5

No timeb 4 4 4 12.5 18.1 7.5 11.5

Limited knowledge of Germanb 5 5 5 4.6 0.7 5.9 8.7

Dementia 6 11 6 3.1 3.4 1.0 6.0

Miscellaneousb 7 7 9 2.7 2.3 3.9 1.1

Too oldb 7 7 9 2.7 4.0 2.3 1.1

Participation too strenuousb 9 5 - 2.5 4.7 2.0 0.0

Family member too ill/ in need of careb 10 10 13 1.9 3.7 1.0 0.5

Hospital stay 10 9 - 1.9 2.3 2.6 0.0

Hearing/visual impairment 12 12 9 1.7 2.0 1.6 1.1

Personal reasons (not otherwise specified)b 13 13 - 1.1 1.7 1.3 0.0

Having sufficient medical careb 13 13 - 1.1 2.7 0.3 0.0

Having no personal benefitb 15 15 - 1.0 0.7 2.0 0.0

Too healthy 16 16 - 0.9 2.0 0.3 0.0

Death of a family memberb 16 16 - 0.9 1.3 1.0 0.0

Speech disorder 16 19 9 0.9 1.0 0.7 1.1

Being in residential care in 2009 16 25 7 0.9 0.0 0.3 3.3

Too busyb 20 18 - 0.8 1.3 0.7 0.0

Being absent during recruitment periodb 21 - 8 0.6 0.0 0.0 2.7

Participating in another scientific studyb 22 20 13 0.5 0.3 0.7 0.5

Being in rehabilitation 23 20 - 0.4 0.7 0.3 0.0

Being unmotivatedb 23 20 - 0.4 0.7 0.3 0.0

Bad experiences with scientific studiesb 23 20 - 0.4 0.0 1.0 0.0

Having concerns about the study’s risksb 26 24 - 0.3 0.3 0.3 0.0

Abbreviations: NP + = non-participants with short questionnaire, i.e., individuals who declined study participation but completed the short questionnaire; NP- =
non-participants without the short questionnaire, i.e., individuals who declined study participation and completing the short questionnaire; NR = non-respondents,
i.e., individuals who could not be reached during the recruitment period and who did not actively decline study participation
aReasons for non-participation stated during the 2009 recruitment period. In 2010, non-respondents were given an opportunity to report retrospectively a reason
of non-participation
bThese reasons were summarized as “other” if there was no indication of being too healthy or ill

Gaertner et al. BMC Geriatrics  (2016) 16:21 Page 8 of 12



lower health service utilization among non-participants
compared with participants. This could reduce the prob-
ability to receive a medical diagnosis or treatment des-
pite functional limitations. Less education, as in our
study, could be an underlying determinant and act as a
barrier in health care utilization in this subgroup [38].
More research is needed to explain and verify this find-
ing. However, we cannot rule out that measurement and
mode effects caused these findings because the wording
of the questions on chronic disease and need for support
varied slightly between the two groups. In addition, par-
ticipants took part in a brown bag medication review.
They could have been more aware of their medications
intake than NP+.
NP- and NR belonged more often to disadvantaged

groups (non-German citizenship; living in deprived
neighborhoods) compared with participants at baseline.
Socially disadvantaged individuals are at higher risk of
diseases [e.g., 39]. In longitudinal studies, higher rates of
morbidity [40–42] and mortality [4, 20, 26, 40, 42] have
been reported for non-participants vs. participants. Sub-
group analyses found especially worse outcomes for
those non-participants who were too ill and for NR
compared with participants [26, 40]. Only eight partici-
pants died within the first year of follow-up of our study
[see 28]. Unfortunately, it was not possible to conduct a
mortality follow-up of the entire study cohort (i.e. the
subgroups of non-participants).
Obviously, there are difficulties in recruiting represen-

tative baseline samples of the population 65+ years for
population register-based health studies. In particular,
individuals 85+ years and those from disadvantaged sub-
groups are missing from the studies. In Germany as in
other high-income countries, persons 80+ years are the

fasted growing group of the population [43]. Currently,
the risk of poverty among older people is relatively low,
but socioeconomic projections indicate, that poverty
rates among older people might increase in future co-
horts [44]. In order to provide valid estimates of morbid-
ity, functional capacities, health risks and health care
needs in the population 65+ years, it is necessary to de-
velop specific recruitment strategies tailored to the
oldest old and to underrepresented groups; existing ef-
forts do not appear to be sufficient. As a first example, a
brief description of our study was offered in several lan-
guages to overcome language barriers, but this descrip-
tion was rarely requested. As a second example, only 55
individuals used the home visit offer. Possibly, tailoring
recruitment strategies to older persons and including
gatekeepers, such as family physicians, home care nurses
or social workers could be helpful [19, 45]. However, in
health studies aimed at the population 65 years and
older at large, register-based sampling strategies may not
be effective at all to achieve representative and suffi-
ciently large samples of subgroups that are difficult to
reach. Sampling strategies therefore need reconsider-
ation. Multiple sampling frames may be useful to esti-
mate a small set of key health indicators for the older
population at large and to collect additional informa-
tion relevant to specific subgroups also using proxy
information [19, 46]. Register-based samples could be
complemented by additional samples drawn at places
where sufficiently large numbers of individuals can be
approached in an atmosphere of trust and care, such
as nursing homes, home nursing care networks, fam-
ily physicians, dentists, adult day care centers for se-
niors or regular meetings for older persons organized
by churches.
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To obtain a better understanding of the moderate total
participation rate in our study at baseline, the analysis of
reasons for non-participation is helpful. Of all non-
participants, no interest was the main reason for non-
participation, followed by ill health, which is in line with
the literature [8, 10, 12, 16]. In contrast to previous
studies [20, 26], we found that only a marginal percent-
age of non-participants described themselves as ‘too
healthy’ (n = 7). Although a group of ‘too healthy’ indi-
viduals might exist across countries, its percentage and
influence on bias could vary. The frequency of reasons
differed by non-participant subgroup. ‘Refusal to partici-
pate in scientific studies on principle’ and ‘no interest’
were more frequently cited among NR and NP-. In con-
trast, ‘being too ill’ was more often reported by NP+,
which is in line with our observation of lower health-
related quality of life in this group compared to study
participants. The living situations of older individuals
are heterogeneous and complex. When planning health
studies including older individuals, this circumstance
should be considered, and field workers should be pro-
vided with appropriate strategies.
The major strength of our study is that we were able

to estimate baseline non-response bias and to highlight
the diversity of non-participants by applying a three-step
approach to collect information. Some limitations apply
to our study. First, we obtained a total baseline partici-
pation rate of 52 % and a participation rate for the
complete study protocol of only 23 %. A number of fac-
tors are likely to have contributed to this finding: (a) the
application of very few exclusion criteria, e.g., language
problems and dementia were not exclusion criteria; (b)
the inner-city resident sample, others found worse par-
ticipation rates in urban vs. rural areas [e.g., 3, 47–49] -
especially in inner cities [50]; and (c) the oversampling
of the oldest old, who have the lowest participation rates
[see also 15]. Second, some of the reasons for non-
participation were obtained retrospectively. Akhtar [11]
reported that only 30 % indicated the same reason for
non-participation one year later. However, individuals in
this previous study were interviewed once by a health
visitor and once by a physician, which might have added
to this effect and which was not the case in our study.
Third, the diagnosis of dementia was not verified by
medical records; only proxy information was given.
Our analyses on baseline non-participation in a health

examination study among individuals 65+ years had
some advantages. First, we obtained complete register-
based information on demographics for the total sample.
Therefore, our subgroup analysis also included a non-
responder group. Second, the majority of all non-
participants (78 %) provided a reason for non-participation,
including even 61 % of NR. Third, only a small number of
exclusion criteria were applied. In contrast to others [e.g.,

20, 38], residential care, insufficient knowledge of the lan-
guage, and having a terminal illness or dementia were not
exclusion criteria. Fourth, the oldest old were included and
even oversampled in the study. Finally, a home visit was of-
fered as a standard procedure.

Conclusions
Our results add to evidence that findings from register-
based health surveys of the population 65+ years are
likely to be biased as socially deprived, very old persons
and with foreign citizenships are underrepresented. In
addition to previous studies, we were able to estimate
baseline response bias by applying a three-step approach
to collect health-related information. This also permitted
highlighting the diversity in health problems and barriers
to participation among non-participants. Innovative sam-
pling strategies using multiple sampling frames are needed
for health surveys in aging populations to achieve valid es-
timates of health status, health risks and health care needs
for the population 65+ years at large including hard-to-
reach population subgroups with specific health care
needs.

Abbreviations
CAPI: computer-assisted personal interview; 95 %-CI: 95 % confidence
interval; M: mean; NP-: non-participants without a short questionnaire, i.e.
individuals who had declined study participation as well as the completion
of the short questionnaire; NP+: non-participants with a short questionnaire,
i.e. individuals who had declined study participation, but who had filled in
the short questionnaire; NR: non-respondents, i.e. individuals who could not
be reached during the recruitment period and who did not actively decline
study participation; OMAHA: Operationalizing Multimorbidity and Autonomy
for Health Services Research in Aging Populations; OR: odds ratio; P: participants;
Ref.: reference category; RRR: relative risk ratio; SD: standard deviation.

Competing interests
The authors declare that they have no competing interests.

Authors’ contribution
BG made substantial contributions to the quality assurance of the data,
analyzed and interpreted the data, and drafted the manuscript. IS made
substantial contributions to the acquisition, quality assurance and descriptive
analysis of the data and contributed to critical revision of the manuscript.
CSN conceptualized and supervised the study and data analysis and made
substantial contributions to the interpretation of results and to writing the
manuscript. JF and MAB supervised the fieldwork and made substantial
contributions to the acquisition of and quality assurance of the data,
interpretation of results and critical revision of the manuscript. MH
contributed to the design of the study, acquisition and quality assurance of
the data and made substantial contributions to writing the manuscript. PM
contributed to the design of the study, supervised the statistical analysis of
the data and critically revised the manuscript. All authors read and approved
the final manuscript.

Acknowledgements

Funding
This work was supported by the Federal Ministry of Education and Research
of Germany (Grant Numbers 01ET0701, 01ET1001). The contents of this
publication are solely the responsibility of the authors.
The authors wish to thank Dr. Justus Welke, Dr. Ulfert Hapke and Dr.
Hildtraud Knopf for their support; Andrea Ernert for data management;
Sabine Asendorf, Nadine Schödel, Julia Six-Merker, Bärbel Sonnenberg and
Julia Wiskott for data collection; the study participants for taking time and

Gaertner et al. BMC Geriatrics  (2016) 16:21 Page 10 of 12



the non-participants for answering the short-questionnaire as well as stating
reasons for non-participation.

Author details
1Department of Epidemiology and Health Monitoring, Robert-Koch-Institute,
General-Pape-Str. 62-66, D-12101 Berlin, Germany. 2Institute of Biometry and
Clinical Epidemiology, Charité - University Medicine Berlin, Hindenburgdamm
30, D-12203 Berlin, Germany. 3Department of Clinicial Epidemiology and
Applied Biometry, Eberhard Karls Universität, Silcherstr. 5, D-72076 Tübingen,
Germany.

Received: 31 August 2015 Accepted: 4 January 2016

References
1. Galea S, Tracy M. Participation rates in epidemiologic studies. Ann

Epidemiol. 2007;17(9):643–53.
2. Kalwij A. An empirical analysis of the association between neighborhood

income and unit non-response in the survey of health, ageing, and
retirement in Europe. Rev Income Wealth. 2010;56(2):351–65.

3. Nummela O, Sulander T, Helakorpi S, Haapola I, Uutela A, Heinonen H, et al.
Register-based data indicated nonparticipation bias in a health study
among aging people. J Clin Epidemiol. 2011;64(12):1418–25.

4. Vind AB, Andersen HE, Pedersen KD, Jorgensen T, Schwarz P. Baseline and
follow-up characteristics of participants and nonparticipants in a
randomized clinical trial of multifactorial fall prevention in Denmark. J Am
Geriatr Soc. 2009;57(10):1844–9.

5. Chou P, Kuo HS, Chen CH, Lin HC. Characteristics of non-participants and
reasons for non-participation in a population survey in Kin-Hu, Kinmen. Eur
J Epidemiol. 1997;13(2):195–200.

6. Hill A, Roberts J, Ewings P, Gunnell D. Non-response bias in a lifestyle
survey. J Public Health Med. 1997;19(2):203–7.

7. Criqui MH, Barrett-Connor E, Austin M. Differences between respondents
and non-respondents in a population-based cardiovascular disease study.
Am J Epidemiol. 1978;108(5):367–72.

8. Bakke P, Gulsvik A, Lilleng P, Overa O, Hanoa R, Eide GE. Postal survey on
airborne occupational exposure and respiratory disorders in Norway: causes
and consequences of non-response. J Epidemiol Community Health. 1990;
44(4):316–20.

9. Thefeld W, Stolzenberg H, Bellach BM. Bundes-Gesundheitssurvey: Response,
Zusammensetzung der Teilnehmer und Non-Responder-Analyse (German
national health interview and examination survey: Response, composition of
participants, and analysis of non-respondents; German). Gesundheitswesen.
1999;61 Suppl 2:S57–61.

10. Adams MM, Scherr PA, Branch LG, Hebert LE, Cook NR, Lane AM, et al. A
comparison of elderly participants in a community survey with
nonparticipants. Public Health Rep. 1990;105(6):617–22.

11. Akhtar AJ. Refusal to participate in a survey of the elderly. Gerontol Clin
(Basel). 1972;14(4):205–11.

12. Augustsson O, Eriksson BG, Rosenhall U, Rothenberg E, Warne B, Steen B.
The Johanneberg study - a sociomedical survey in an urban elderly
population. I. General presentation of the study including an analysis of
non-response and identification of risk groups. Scand J Soc Med. 1994;22(4):
283–92.

13. Elskamp AB, Hartholt KA, Patka P, van Beeck EF, van der Cammen TJ. Why
older people refuse to participate in falls prevention trials: a qualitative
study. Exp Gerontol. 2012;47(4):342–5.

14. Grotzinger KM, Stuart BC, Ahern F. Assessment and control of nonresponse
bias in a survey of medicine use by the elderly. Med Care. 1994;32(10):989–1003.

15. Hardie JA, Bakke PS, Mørkve O. Non-response bias in a postal questionnaire
survey on respiratory health in the old and very old. Scand J Public Health.
2003;31(6):411–7.

16. Heun R, Hardt J, Müller H, Maier W. Selection bias during recruitment of
elderly subjects from the general population for psychiatric interviews. Eur
Arch Psychiatry Clin Neurosci. 1997;247(2):87–92.

17. Koval JJ, Ecclestone NA, Paterson DH, Brown B, Cunningham DA, Rechnitzer
PA. Response rates in a survey of physical capacity among older persons.
J Gerontol. 1992;47(3):S140–8.

18. Launer LJ, Wind AW, Deeg DJ. Nonresponse pattern and bias in a
community-based cross-sectional study of cognitive functioning among the
elderly. Am J Epidemiol. 1994;139(8):803–12.

19. McHenry JC, Insel KC, Einstein GO, Vidrine AN, Koerner KM, Morrow DG.
Recruitment of older adults: success may be in the details. Gerontologist.
2015;55(5):845–53.

20. Minder CE, Müller T, Gillmann G, Beck JC, Stuck AE. Subgroups of refusers in
a disability prevention trial in older adults: baseline and follow-up analysis.
Am J Public Health. 2002;92(3):445–50.

21. Munoz B, West S, Rubin GS, Schein OD, Fried LP, Bandeen-Roche K. Who
participates in population based studies of visual impairment? The Salisbury
Eye Evaluation project experience. Ann Epidemiol. 1999;9(1):53–9.

22. Osler M, Schroll M. Differences between participants and non-participants in
a population study on nutrition and health in the elderly. Eur J Clin Nutr.
1992;46(4):289–95.

23. Rogers A, Harris T, Victor C, Woodcock A, Limb E, Kerry S, et al. Which
older people decline participation in a primary care trial of physical
activity and why: insights from a mixed methods approach. BMC
Geriatr. 2014;14(1):46.

24. Rupp I, Triemstra M, Boshuizen HC, Jacobi CE, Dinant HJ, van den Bos GAM.
Selection bias due to non-response in a health survey among patients with
rheumatoid arthritis. Eur J Public Health. 2002;12(2):131–5.

25. Tibblin G. A population study of 50-year-old men. An analysis of the non-
participation group. Acta Med Scand. 1965;178(4):453–9.

26. Vass M, Avlund K, Hendriksen C. Randomized intervention trial on
preventive home visits to older people: baseline and follow-up
characteristics of participants and non-participants. Scand J Public Health.
2007;35(4):410–7.

27. Wagner EH, Grothaus LC, Hecht JA, LaCroix AZ. Factors associated with
participation in a senior health promotion program. Gerontologist. 1991;
31(5):598–602.

28. Holzhausen M, Fuchs J, Busch M, Ernert A, Six-Merker J, Knopf H, et al.
Operationalizing multimorbidity and autonomy for health services research
in aging populations - the OMAHA study. BMC Health Serv Res. 2011;11:47.

29. Meinlschmidt G, editor. Gesundheitsberichterstattung Berlin Spezialbericht:
Sozialstrukturatlas Berlin 2008 (Health Reporting Berlin Special Report: Social
Structur Atlas Berlin 2008; German). Berlin: Senatsverwaltung für Gesundheit,
Umwelt und Verbraucherschutz, Referat: Gesundheitsberichterstattung,
Epidemiologie, Gemeinsames Krebsregister, Sozialstatistisches Berichtswesen,
Gesundheits- und Sozialinformationssysteme; 2009. http://www.berlin.de/sen/
gessoz/gesundheits-und-sozialberichterstattung/gesundheitsberichterstattung-
epidemiologie/spezialberichte/ Accessed 17.01.2016.

30. European Health & Life Expectancy Informtion System. Health questions
from the Minimum European Health Module used in EU-SILC in the 27 EU
countries. 2011. http://www.eurohex.eu/pdf/Reports_2011/2011_TR4.4_
Health%20Questions.pdf. Accessed 10.12. 2014.

31. Greiner W, Weijnen T, Nieuwenhuizen M, Oppe S, Badia X, Busschbach J, et
al. A single European currency for EQ-5D health states. Results from a six-
country study. Eur J Health Econ. 2003;4(3):222–31.

32. von der Schulenburg J, Claes C, Greiner W. Die deutsche Version des
EuroQol-Fragebogens (The German version of the EuroQol Questionnaire;
German). Zeitschrift für Gesundheitswissenschaften. 1998;6:3–20.

33. Tesch-Römer C, Wurm S, Hoff A, Engstler H. Die zweite Welle des Alterssurveys
Erhebungsdesign und Instrumente (The second wave of the German Ageing
Survey: Design and measurements; German). 2002. http://www.dza.de/
fileadmin/dza/pdf/Alterssurvey_Instrumente.pdf. Accessed 10.12. 2014.

34. IBM Corp. IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM
Corp; 2011.

35. StataCorp. Stata Statistical Software: Release 12. College Station. TX:
StataCorp LP; 2011.

36. Newcombe RG. Statistical applications in orthodontics: part II.
Confidence intervals for proportions and their differences. J Orthod.
2000;27(4):339–40.

37. Kreuter F, Valliant R. A survey on survey statistics: What is done and can be
done in Stata. Stata J. 2007;7(1):1–21.

38. Adler NE, Newman K. Socioeconomic disparities in health: pathways and
policies. Health Aff (Millwood). 2002;21(2):60–76.

39. Demakakos P, Marmot M, Steptoe A. Socioeconomic position and the incidence
of type 2 diabetes: the ELSA study. Eur J Epidemiol. 2012;27(5):367–78.

40. Ives DG, Traven ND, Kuller LH, Schulz R. Selection bias and nonresponse to
health promotion in older adults. Epidemiology. 1994;5(4):456–61.

41. Bisgard KM, Folsom AR, Hong CP, Sellers TA. Mortality and cancer rates in
nonrespondents to a prospective study of older women: 5-year follow-up.
Am J Epidemiol. 1994;139(10):990–1000.

Gaertner et al. BMC Geriatrics  (2016) 16:21 Page 11 of 12

http://www.berlin.de/sen/gessoz/gesundheits-und-sozialberichterstattung/gesundheitsberichterstattung-epidemiologie/spezialberichte/
http://www.berlin.de/sen/gessoz/gesundheits-und-sozialberichterstattung/gesundheitsberichterstattung-epidemiologie/spezialberichte/
http://www.berlin.de/sen/gessoz/gesundheits-und-sozialberichterstattung/gesundheitsberichterstattung-epidemiologie/spezialberichte/
http://www.eurohex.eu/pdf/Reports_2011/2011_TR4.4_Health%20Questions.pdf
http://www.eurohex.eu/pdf/Reports_2011/2011_TR4.4_Health%20Questions.pdf
http://www.dza.de/fileadmin/dza/pdf/Alterssurvey_Instrumente.pdf
http://www.dza.de/fileadmin/dza/pdf/Alterssurvey_Instrumente.pdf


42. Paganini-Hill A, Hsu G, Chao A, Ross RK. Comparison of early and late
respondents to a postal health survey questionnaire. Epidemiology. 1993;
4(4):375–9.

43. Birg H, Flothmann EJ. Langfristige Trends der demographischen Alterung in
Deutschland (Long-term trends of the demographic aging in Germany). Z
Gerontol Geriatr. 2002;35(5):387–99. doi:10.1007/s00391-002-0119-0.

44. Goebel J, Grabka MM. Zur Entwicklung der Altersarmut in Deutschland
(Development of poverty among the older population in Germany;
German). DIW Wochenbericht. 2011;25:3–16.

45. Samelson EJ, Kelsey JL, Kiel DP, Roman AM, Cupples LA, Freeman MB, et al.
Issues in conducting epidemiologic research among elders: lessons from
the MOBILIZE Boston Study. Am J Epidemiol. 2008;168(12):1444–51.

46. Metclaf P, Scott A. Using multiple frames in health surveys. Stat Med. 2009;
28:1512–23.

47. Forthofer RN. Investigation of nonresponse bias in NHANES II. Am J
Epidemiol. 1983;117(4):507–15.

48. Cottler LB, Zipp JF, Robins LN, Spitznagel EL. Difficult-to-recruit respondents
and their effect on prevalence estimates in an epidemiologic survey. Am J
Epidemiol. 1987;125(2):329–39.

49. Lamers LM. Medical consumption of respondents and non-respondents to
a mailed health survey. Eur J Public Health. 1997;7(3):267–71.

50. Donato F, Bollani A, Spiazzi R, Soldo M, Pasquale L, Monarca S, et al. Factors
associated with non-participation of women in a breast cancer screening
programme in a town in northern Italy. J Epidemiol Community Health.
1991;45(1):59–64.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Gaertner et al. BMC Geriatrics  (2016) 16:21 Page 12 of 12

http://dx.doi.org/10.1007/s00391-002-0119-0

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Sampling frame and participants
	Measures
	Register-based information
	Self-report information

	Data analyses

	Results
	Sample characteristics
	Differences between participants and the three subgroups of non-participants at baseline
	Differences between participants and non-participants with the short questionnaire at baseline
	Reasons for non-participation at baseline

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contribution
	Acknowledgements
	Funding
	Author details
	References



