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Abstract The aim of the present study was to determine
and assess a possible selection bias in an epidemiologic
investigation in the elderly. A stratified sample of 1305
probands aged 60-99 years was initially contacted by mail
and then by telephone to obtain their consent to partici-
pate in a psychiatric interview. A liberal recruitment pro-
cedure led to interview participation of only 291 subjects.
The proportion of younger, male, and married subjects
participating in the study was greater than that of elderly,
female, and single or widowed subjects. Subjects without
a psychiatric lifetime diagnosis were more cooperative
than those with a psychiatric disorder. The latter finding
demonstrates the need to determine and assess the selec-
tion bias in psychiatric epidemiologic studies in elderly
subjects.

Key words Dementia - Depression - DSM-III-R -
Recruitment - Selection - Non-respondents

Introduction

Methodologic issues are increasingly gaining in impor-
tance in geriatric epidemiology as a result of a growing
number of studies reporting at least partially controversial
results (Browning and Spilich 1981; Burvill 1990; Brayne
1991). Recruitment procedures may exert a considerable
influence on the results and general applicability of health
surveys (Siemiatycki 1979), psychologic (Herzog et al.
1983; Nesselroade 1988; Poon et al. 1984), and psychi-
atric studies (Morgan et al. 1993). It is therefore of par-
ticular importance to note that recruitment procedures
for these investigations vary significantly in elderly sam-
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ples (Camp et al. 1989; Neaton et al. 1987; Morgan et al.
1993).

Consent to participate in a study might depend on the
expectations of the subjects, and individuals with specific
problems may thus be either motivated or deterred from
entering the study: In a prospective cohort for the exami-
nation of urinary problems Panser et al. (1994) observed
an increased recruitment for the group of 60- to 74-year-
old males, i.e., individuals who have a higher risk of mor-
bidity (i.e., urinary problems) and possibly more free time
for participation in the study. In contrast, Atchley (1969)
reported that retired women in self-assessed poor health
were more likely to refuse to participate in an interview
than those in good health.

The possible influence of the subjects’ health status on
recruitment is of major significance for epidemiologic
studies (Atchley 1969; Christensen et al. 1992). Thompson
et al. (1994) reviewed the literature on epidemiologic
studies of depression in older adults and reported indica-
tions for the underrepresentation of elderly depressed sub-
jects in epidemiologic samples.

Ives et al. (1992) and Norton et al. (1994) proposed
that aggressive or persistent recruitment procedures might
be more effective in attaining high levels of study partici-
pation, thus increasing the general applicability of study
results (i.e., effects of health promotion programs or fre-
quencies of psychiatric disorders, respectively). However,
legal and ethical considerations are becoming increas-
ingly important in western societies (Morgan et al. 1993).
In adherence to current legal and administrative regula-
tions by local authorities we applied liberal recruitment
procedures in this epidemiologic study on psychiatric dis-
orders in the elderly population (over 60 years). Prospec-
tive participants were under no constraints regarding
whether or not to refuse study participation (for details see
Methods). This would be a minor problem if study partic-
ipation was not confounded with psychiatric morbidity.

It was therefore the aim of the present study to assess
the influence of demographic variables and psychiatric
morbidity on subject selection in the recruitment of el-
derly subjects for psychiatric interviews.
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Methods

Sample selection and contact procedures

A stratified random sample of 1305 subjects was selected with the
support of the local census bureau from the general population
aged over 60 years: The sample represented 3.64% of the reference
population on 30 November 1993 (n = 35842, 37.9% male, 54.7%
married, 45.2% single, divorced, or widowed). An oversampling
of elderly subjects was performed to assess psychiatric disorders in
different age strata resulting in the following distribution: 25% of
the study subjects were aged 60-69 years, 25% 70-79 years, 25%
80-89 years, and 25% 90-99 years. For a description of the study
sample see Table 1. The subjects were consecutively contacted by
mail during the year 1994.

Regulations issued by the local Census Bureau and the regional
Board of Data Protection (Rheinland-Pfalz, Germany) were ad-
hered to:

1. All initial contacts were made by mail. Subjects from whom no
answer was received were contacted again by mail or, after up to
three written attempts, called on the telephone (where a telephone

number was available, ten times during 4 weeks between 9 a.m.
and 7 p.m.). Attempts to contact the subjects in person were not
made at any stage of the study.

2. The contact letters included a description of the aims of the
study, a description of interview contents and procedures, includ-
ing the expected duration of the interview (2 h), information that
interviews were conducted by medical students, a statement re-
garding the exclusive use of collected data for scientific purposes,
and information that participation was voluntary and could be re-
fused without any consequences.

3. The possibility to refuse further contacts easily without the
need for an explanation was provided, and the subjects could sim-
ply indicate their refusal by ticking the respective box on the an-
swer sheet.

4, Subjects who refused participation in any stage of the study
were not contacted to determine the reasons for their refusal.
(However, in five subjects a further contact approach was made
due to the late receipt of the written refusal).

The contact letters included several questions and a choice of sup-
plied answers, as well as space for written comments, to obtain in-

Table 1 Description of the study sample by availability of subjects. Deceased subjects and those who had moved out of town are not

included (for a description of these subjects see text)

Group A: Group B: Group C: Group D: Statistical comparison
immediate interview interview living in (A, B, C, D indicate
interview after second by phone or Mainz, but comparison groups)
or third contact information not available
from relatives for an interview
Number 175 116 110 792
Gender 53.7 69.8 71.2 73.3 %2, A/B/C/D: df =3,
(% female) p < 0.001
Mean age £ SD 78.9 £ 10.6 78.6 £ 10.8 80.2 9.5 814+ 11.0 ANOVA: A/B/C/D:
df =3, P =0.004
Scheffe: A/D p < 0.05
Marital status 54.3 43.1 41.4 327 %2, A/B/C/D: df =3,
(% married) p =0.001
Answers to first
contact letter®
No answer - 92.2% 80.0% 57.7% %2, B/C/D: df = 2,
p<0.01
No interest - 0.9% 0 21,5% x% B/C/D: df =2,
p<0.01
Direct refusal - 1.7% 0.9% 13.9% x2, B/C/D: df =2,
p <001
Any psychiatric 22.3% 36.2% 20.9%" Unknown X% AB:df=1,
disorders (ICD-10) p=0.01;
A/B/C: df =2, p=0.01
Dementia 11.7% 22.9% 17.1%" Unknown X% A/B:df=1,
p=0.02; A/B/C: df =2,
p =0.06
Depression 6.2% 15.9% 9.4%°® Unknown X%, A/B: df =1,
p=0.02;
A/B/C. df=2,p=0.05
Anxiety disorder 6.2% 2.6% 1.1%"b Unknown %2, A/B: df=1,
p=0.25;
A/B/C:df=2,p=0.12
Other psychiatric 2.9% 6.3% 1.1%"° Unknown %2, A/B:df=1,
disorders p=0.21;

A/B/C: df=2,p=0.16

aThe responses presented in this table were different in the com-
parison groups; those answers which did not differentiate the sub-
groups are shown in Table 2

bThese diagnoses are based on telephone information from sub-
jects or close relatives. This may be information less sensitive for

the detection of psychiatric disorders than direct interviews. Con-
sequently, comparisons including these diagnoses have to be inter-
preted cautiously



Table 2 Answers to initial letter in 1018 subjects who had to be
contacted more than once for an interview (more than one answer
was rare but possible)

Answers to first contact letter N Kz

No answers 652 64.08

Positive answers
Interest in interview 11 1.1

Provides phone number 6 0.6
Offers a date for interview 3 0.3
Negative answers from contacted subjects

Lack of interest in participation 171 16.88
Personal refusal 113 11.18
Current lack of interest 32 3.1
Refusal due to physical problems 31 3.0
Refusal due to high age 30 2.9
Being in good mental health 13 13
Travel in the near future 9 0.9
Refusal due to memory problems 6 0.6
Blindness or deafness 5 0.5
Feels too weak for an interview 4 0.4
Lack of time 2 0.2
Unwilling to give personal information 2 0.2
Fear of interviewer 1 0.1
Relatives do not agree to interview 1 0.1
Other explanations for refusal 11 1.1
Refusal without any explanation 19 1.9
Information given by relatives

Confusion as indicated by relatives 20 2.0
Subject in need of complete assistance 14 14

2For responses which were significantly different among sub-
groups (p < 0.01) see Table 1

formation regarding possible contacts and reasons for refusal, re-
spectively (for possible answers see Table 2).

Diagnostic interviews

Personal interviews were conducted using the Comprehensive In-
ternational Diagnostic Interview (CIDI; WHO 1990). This is a
structured psychiatric interview for the assessment of affective,
schizophrenic, and anxiety disorders designed for use by lay inter-
viewers. Interviewers in the present study were medical students in
the sixth year of medical school. In preparation for the interviews
they spent 4 weeks on a gerontopsychiatric ward and underwent
intensive training in interview modules. The Structured Interview
for the Diagnosis of Dementia of Alzheimer-type, Multi-infarct
Dementia and Dementias of other Aetiology according to ICD-10
and DSM-III-R was performed to allow comprehensive cognitive
evaluation (SIDAM; Zaudig et al. 1991). The Mini-Mental State
Examination (MMS; Folstein et al. 1975) is part of the SIDAM.
Final diagnoses were made by the consent of two psychiatrists on
the basis of all available information (best-estimate procedure;
Leckman et al. 1982).

Statistical analysis

Group comparisons were made using ¥*-tests for nominal and
ANOVA for metric data (see Table 1). Logistic regression analysis
was performed both forward and backward for the whole sample
{n = 1305). The dependent variable was performance of a personal
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interview; independent variables were age, gender and marital
status (married vs not married) as well as all possible interactions
between the three factors (included in the model after the main ef-
fects).

Results
Success of and responses to subject recruitment

The 1305 subjects selected from the general population
were contacted by mail. Sixty-six subjects had died before
the first contact in 1994, and in 46 cases the letters could
not be delivered because the subjects had moved to an-
other address. (This information was obtained from the
postal service or from relatives who had received the let-
ters.) These 112 deceased and unavailable subjects were
older and less frequently married than those in other sub-
groups (deceased: age 89.1 + 7.0 years, 72.7% female,
16.7% married; unavailable: age 84.2 & 9.8 years, 87.0%
female, 15.2% married; for comparison of groups see
Table 1). A total of 175 subjects consented to an interview
after the first approach either by returning the question-
naire indicating an interview date or a phone number, or
by calling our office. For a description of this subgroup
and the following subsamples see Table 1.

In 1018 living subjects no appointment could be made
after the first approach. Information on psychiatric mor-
bidity was obtained for 226 of these subjects: 104 subjects
who had not answered the first letter consented to be in-
terviewed after a second approach (in most cases contact
was made by phone, in other cases by letter, where no
telephone number was available); 12 additional subjects
consented to an interview only after a third approach (by
mail or by phone; due to the small sample size the latter
two subgroups were combined for further analysis); 110
subjects did not wish to be visited and interviewed in per-
son, but gave sufficient information to permit an assess-
ment of psychiatric morbidity; i.e., they were interviewed
by telephone to determine symptoms of dementia, depres-
sion, and anxiety disorders according to ICD-10 (WHO
1991), or alternatively allowed us to contact other infor-
mants (usually caretakers, children, or other family mem-
bers) for the same purpose.

We were not able to obtain sufficient information on
792 living subjects to allow a psychiatric assessment: 335
subjects answered our first letter indicating that they did
not wish to be interviewed; 457 subjects (35.0% of the to-
tal sample) could not be contacted, i.e., we received no re-
sponses to three definitely delivered letters and ten unsuc-
cesstul telephone calls (if applicable).

Table 2 describes the responses to the first contact let-
ter received from 1018 subjects who were contacted more
than once (psychiatric diagnoses were not made based on
or influenced by this information due to the apparent low
validity). The majority of the recorded answers do not al-
low a conclusion as to whether the subjects responded to
the later contact and thus cannot serve as reliable predic-
tors of later participation.
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Table 1 includes significantly different responses to the
first contact letter made by subjects who did not make an
immediate appointment for an interview. Uncooperative
subjects answered the first letter more often than subjects
who provided personal information at a later time (i.e., af-
ter several attempts by personal interviews or by tele-
phone). As expected, the former group frequently pro-
vided an immediate reluctant answer (i.e., no interest or
refusal for different reasons; for details see Table 1). This
finding may be less important than the fact that three of
five subjects from this group were willing to be inter-
viewed and one gave personal information on the tele-
phone when contacted, although they had sent a reluctant
answer by mail a few days prior to the phone calil.

Comparison of demographic parameters
and psychiatric morbidity
by subjects’ availability and compliance

Subjects who consented to an interview were younger,
more frequently male, and married than non-participants
(see Table 1). Logistic regression analysis revealed that
the possibility of agreement to be interviewed diminished
with increasing age (relative rate RR = (.984/additional
year, 95% confidence interval CI = 0.97-0.996) and was
lower in females (odds ratio OR = 0.78, CI = 0.68-0.90).
The effect of marital status did not reach significance in
this model [but did in models without the variable gender
due to high correlation between marital status and gender
(70.4% of the male, but only 21.5% of the female, sub-
jects were married, y? = 283, df = 1, P < 0.001}]. Due to
this high correlation, it remains undecided as to whether
gender or marital status is the decisive factor predicting
study compliance.

Subjects who were interviewed after the first approach
had fewer psychiatric disorders than those who were in-
terviewed after a second or third approach (lifetime diag-
nosis of a psychiatric disorder: 22.3% vs 36.2%, ¥* =
6.42, df = 1, P = 0.01; see Table 1 for details). Of the sub-
jects, the 20.9% who gave personal information on the
phone (n = 34) or allowed an informant to be questioned
(n = 76) had a psychiatric disorder (17.1% dementia,
9.4% depression, 1.1% anxiety disorder, and 1.1% other
disorders) as determined by this less stringent information
procedure. The frequencies of diagnoses recorded for the
three groups do not allow a conclusive comparison, i.e.,
the sensitivity of the family history for dementia and de-
pression is assumed to be approximately half as high as
the sensitivity for direct interviews (Heun et al. 1996); a
reduced sensitivity for psychiatric disorders may also be
assumed for telephone information (Weissman et al. 1986;
Paulsen et al. 1988). Consequently, the true rate for de-
mentia and depression may be twice as high, i.e., 34% for
dementia and 19% for depression, respectively. On the
basis of this likely, but unproven, assumption, the lifetime
prevalence for psychiatric disorders in the subjects who
provided telephone information or allowed another person
to give information on the phone might be as high as in

subjects who agreed to be interviewed after several ap-
proaches (2 = 0.7, df = 1, P > 0.2). For the distribution of
individual diagnoses see Table 1.

Discussion
Recruitment results

Our recruitment procedure resulted in an interview partic-
ipation of only 291 of 1193 contacted subjects (24.4%);
diagnostic information on 401 (33.6%) subjects was ob-
tained either by personal or telephone interview. Although
this is comparable with results reported in a health pro-
motion study for elderly subjects using comparable re-
cruitment methods (21.1%; Ives et al. 1992), it is lower
than results obtained in other psychiatric epidemiologic
studies (70-91%; see Aderibgbe and Adityanjee 1995).
More persistent methods or the use of hospital-based sam-
ples may lead to an increase in study participation (Ives et
al. 1992; Glasser et al. 1994; Norton et al. 1994), but were
not applied in this study due to the described imposed le-
gal and administrative regulations.

Our approach was hampered by the following disad-
vantages: (a) the issue of epidemiologic research was not
easily understood by elderly subjects (some of them with
cognitive deficits); (b) the letter could not adequately meet
the different individual information needs of all subjects;
(c) the description of disadvantages (giving personal in-
formation to strangers and spending 2 h answering ques-
tions) outweighed the description of the only apparent ad-
vantage (supporting science); (d) the possibility of imme-
diate refusal without providing any explanatory informa-
tion offered the most easy choice requiring a minimum of
personal activity and commitment. Howéver, we have no
knowledge of other more effective methods which com-
ply with the described government regulations. Direct con-
tacts with non-responders which were not possible in the
present study may be assumed to increase the collabora-
tion of elderly subjects (Norton et al. 1994).

A total of 457 subjects could not be reached either by
mail or by phone. However, since none of the letters were
returned to us by the postal service, we can be reasonably
certain that they reached the addressees. A personal tele-
phone number was not available for approximately half
of these subjects who may also use telephones registered
under the name of other individuals living at the same
address. Other subjects may not have been home during
the day when we tried to contact them over the 4-week
period. For a few subjects information as to name, ad-
dress, or telephone number might have been incorrect or
subject to recent change. Due to limited manpower, we
were not able to increase the number of approaches,
which may have led to a higher response rate.

Representativeness of interviewed subjects

Study participants represented a selected sample, i.e., par-
ticipants and refusing subjects were different concerning



demographic variables (i.e., age, gender, and marital sta-
tus) which are known to affect the prevalence of psychi-
atric disorders.

The study results are in accordance with Weaver et al.
(1975) and Christensen et al. (1992) who reported that
subjects participating in their study were younger than
non-respondents. In contrast, Wernicke and Reischies
(1994) observed comparable recruitment in different age
strata of elderly subjects. However, their sample might
have been too small to permit the detection of minor
group differences.

In accordance with Christensen et al. (1992) we found
that males were more likely to participate in the interview
than females, whereas Friedman and Wasserman (1978)
observed no variation in the response rate by gender in el-
derly consumers. In agreement with Wietlisbach and
Barazzoni (1993), who performed a survey on cardiovas-
cular risk factors, we observed a lower participation rate
for unmarried vs married subjects.

The delay in contacting subjects drawn from an official
register led to an increased dropout rate for individuals
who had changed their address or died in the interim.
Members from both groups had a relatively high mean
age and lived more frequently without a partner (i.e., were
not married) than those from other subsamples. Many sub-
jects who had changed their address might have moved to
live with family members, or entered institutions or hos-
pitals (where more intensive or supervised care might be
provided). Individuals successfully contacted by letter or
telephone were more likely to be able to live alone or with
a partner without requiring supervision or intensive care,
and thus were preferentially selected for interview. Thus,
younger and mairied individuals were more likely to con-
sent to an interview after the written or telephone contacts
than older subjects.

In agreement with results reported by Allgulander
(1989), Livingston et al. (1990), Eaton et al. (1992), and
Norton et al. (1994) respondents (subjects who volun-
teered to be interviewed after the first contact) had a lower
rate of psychiatric morbidity than initial non-respondents
(subjects who had to be contacted two or three times be-
fore consenting to an interview), i.e., subjects with de-
mentia or depression were harder to recruit than those
without these disorders. Individuals who provided infor-
mation by phone only or allowed an informant to supply
the required information might also have an increased rate
of psychiatric disorders. However, this was not apparent
from the raw data, but may be assumed since the informa-
tion obtained by phone from subjects or informants is as-
sociated with low sensitivity of approximately 50% com-
pared with the direct interview. A recent comparison of
interview and family history information using an identi-
cal study procedure also showed a low sensitivity for in-
formant reports (Heun et al. 1996). Furthermore, low sen-
sitivity for telephone interviews has been reported by
other researchers (Weissman et al. 1986; Paulsen et al.
1988).

In a previous family study we observed that non-re-
spondent first-degree relatives of control subjects from the

91

general population had a higher rate of psychiatric disor-
ders than relatives consenting to participate in an inter-
view. This observation confirms that healthy relatives are
easier to recruit than subjects with psychiatric disorders
(Heun et al. 1995).

Conclusions and limitations

The liberal recruitment procedure used in the present
study was associated with a significant dropout rate. In
addition, the recruitment procedure appeared to be prone
to selection bias, resulting in the selection of younger,
male, and married subjects for personal interviews. Sub-
jects with a lifetime diagnosis of a psychiatric disorder
were less cooperative than other subjects to participate in
an interview. This might result in an underestimation of
the frequency of psychiatric disorders in the elderly gen-
eral population. More persistent recruitment might reduce
the selection bias, but cannot prevent it completely. Fur-
thermore, the nature and extent of extrapolation of results
from cooperative, less cooperative, to the unavailable sub-
jects from the general population, in the present study and
also in other studies, may be questioned. Extrapolation is
complicated by the fact that different methods had to be
applied in making psychiatric diagnoses in different sub-
samples. Consequently, it remains open to question whether
epidemiologic research can be adequately performed un-
der the restrictive conditions imposed on the conducting
of this study.
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