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Abstract: Objectives: The aim of this study was to identify determinants of outpatient health care utilization
among the oldest old in Germany longitudinally. Design: Multicenter prospective cohort “Study on Needs,
health service use, costs and health-related quality of life in a large sample of oldest-old primary care patients
(85+)” (AgeQualiDe). Setting: Individuals in very old age were recruited via GP offices at six study centers in
Germany. The course of outpatient health care was observed over 10 months (two waves). Participants: Primary
care patients aged 85 years and over (at baseline: n=861, with mean age of 89.0 years+2.9 years; 85-100 years).
Measurements: Self-reported numbers of outpatient visits to general practitioners (GP) and specialists in the past
three months were used as dependent variables. Widely used scales were used to quantify explanatory variables
(e.g., Geriatric Depression Scale, Instrumental Activities of Daily Living Scale, or Global Deterioration Scale).
Results: Fixed effects regressions showed that increases in GP visits were associated with increases in cognitive
impairment, whereas they were not associated with changes in marital status, functional decline, increasing
number of chronic conditions, increasing age, and changes in social network. Increases in specialist visits were
not associated with changes in the explanatory variables. Conclusion: Our findings underline the importance of
cognitive impairment for GP visits. Creating strategies to postpone cognitive decline might be beneficial for the
health care system.
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Introduction

It is projected that the number of individuals in old age
will rise markedly in the upcoming decades in Germany.
Particularly, it is expected that the number of individuals in
oldest age will triple in size over the next 50 years. Typically,
individuals aged 85 years and over are classified as “oldest
old” (1-5). These individuals are generally characterized by,
for example, high levels of morbidity or markedly increased
health care use (6), particularly outpatient physician visits
(7). Thus, they cause high economic costs (8). Consequently,
the knowledge about factors leading to increased outpatient
physician visits among the oldest old might be helpful to
develop interventional strategies and consequently might be
beneficial for the health care system.

Most population-based studies focusing on outpatient health
care use were limited to cross-sectional samples of older adults
(9-11) or were restricted to certain parts of the country (12,
13) and thus were not nationally representative. Population-
based longitudinal studies investigating the determinants of
outpatient health care use were also mainly restricted to older
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adults (14) and therefore did not focus on the oldest old (15).
Hence, based on a multicenter prospective cohort study in
oldest age, the aim of the present study was to examine the
determinants of outpatient physician visits among the oldest
old in Germany longitudinally. In accordance with the findings
of another study (16) using panel regression methods (which
focused on determinants of health care use among older adults),
we hypothesize that particularly an increase in need factors
(functional impairment, cognitive decline, more depressive
symptoms, and an increase in morbidity) is associated with
more GP and specialist visits.

Longitudinal studies are important to reveal insights into
the relations between the variables over time. Furthermore,
longitudinal data are important to control for time-constant
unobserved factors (e.g., genetic disposition). Thereby the
problem of unobserved heterogeneity is mitigated (17).
Therefore, we used panel regression models in the present
study.

In this respect, it is important to know main characteristics of
the German health care system. Health insurance is compulsory
in Germany. While about 90% of the German population
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are insured by social statutory health insurance (SHI) funds,
about 10% are covered by private health insurances (PHI).
Particularly, employees above a certain income-threshold,
self-employed individuals as well as civil servants can opt for
PHI. In Germany, both types of health insurance cover most
expenses of outpatient treatment. All insurees have access to
comprehensive health care and can use outpatient specialist
physician services without referral from GPs. Commonly, the
waiting time for appointments with outpatient physicians is
short (18). Further details concerning the health care system of
Germany are delivered elsewhere (19).

Methods

Sample

Data were gathered from the “Study on Needs, health service
use, costs and health-related quality of life in a large sample
of oldest-old primary care patients (85+)” (AgeQualiDe).
AgeQualiDe is the continuation (follow-up 7 — follow-up 8)
and extension of the German Study on Ageing, Cognition and
Dementia in Primary Care Patients (AgeCoDe), taking place
in six study centres (Hamburg, Bonn, Diisseldorf, Leipzig,
Mannheim and Munich), including primary care patients = 85
years at follow-up 7. Trained staff interviewed individuals and
their proxies.

The present study used data from follow-up 7 and follow-up
8 (10 months later) for reasons of data availability. Initially,
participants of the AgeCoDe-study were recruited via general
practitioners’ (GP) offices. At baseline, inclusion criteria of
the AgeCoDe study were: (1) aged 75 years and over, (2) free
of dementia and (3) at least one contact with the GP during the
last 12 months. Exclusion criteria were as follows: insufficient
German language skills, GP consultation by home visits only,
residence in a nursing home, severe illness the GP would deem
fatal within 3 months, blindness, deafness, lack of ability to
provide informed consent and being an irregular patient of the
participating practice. Details regarding the sample composition
have been given elsewhere (20). In total, n=861 individuals
participated in the follow-up wave 7. Main reasons for drop out
were death and refusal.

Individuals gave written informed consent prior to
participation.

Dependent variables
Individuals were asked about the number of outpatient

physician services in the past three months:

1. Number of visits to GP

2. Number of visits to specialists, including: cardiologist,
neurologist, psychiatrist, orthopedist, otolaryngologist,
dermatologist, ophthalmologist, gynecologist, urologist,
surgeon, radiologist, psychologist/psychotherapist, dentist,
emergency outpatient service or public insurance/private
emergency service, pain therapist, emergency doctor, and
telephone contact with physicians/psychologists.

Individuals reported the frequency of visits to GPs and
specialists (measured continuously).

Independent variables

A widely used (21) theoretical framework for examining
determinants of health care use is the behavioral model
developed by Andersen and Newman (22). This model mainly
covers three categories of determinants of health care use: (i)
predisposing, (ii) enabling, and (iii) need factors. Predisposing
factors are, e.g., sex or age. Enabling resources reflect
organizational and financial factors that enable individuals
to use health care services. They can be considered as a
prerequisite of the use of healthcare services. Need factors
reflect evaluated or perceived need for care (e.g., GP diagnosed
chronic conditions or cognitive impairment). Based on
Andersen’s theoretical framework (22), explanatory variables
were selected.

Concerning predisposing factors, age, gender, marital
status (“married” as reference category and “others” (“single”,
“widowed” and “divorced”)) were used. The Comparative
Analysis of Social Mobility in Industrial Nations (CASMIN)
(23) classification was used to quantify the level of education
(with low, middle and high education). It is worth mentioning
that sex and education were only used for sample descriptions
(and as moderating variables in additional analyses).

As for enabling factors, the 6-item version of the Lubben
Social Network Scale (LSNS) (24) was used to quantify social
contacts and social support. It was specifically designed for
older persons. The score is an equally weighted sum of the
six items, ranging from O to 30, with higher values reflecting
more social networks and more social support. The scale
demonstrated good psychometric properties (24).

As for need factors, depressive symptoms, cognitive
impairment, functional decline and comorbidity was used.
The 15-item version of the Geriatric Depression Scale (25)
was used to assess depressive symptoms (0 = no depressive
symptoms to 15 = severe depressive symptoms). Focusing
on rather complex instrumental activities of daily living, the
Instrumental Activities of Daily Living (IADL) (26) scale
by Lawton and Brody measured the functional impairment,
ranging from 0 = worst score to 8 = best score. Cognitive
impairment was measured using the Global Deterioration Scale
(27) (1 = no impairment to 7 = severe cognitive impairment).
The GP recorded the presence/absence of 36 chronic conditions
(e.g., diabetes, chronic heart failure, peripheral arterial disease,
Parkinson’s disease, epilepsy, alcohol abuse, stenosis, transient
ischaemic attack, stroke, back pain, obesity, asthma).

In sensitivity analyses, the IADL scale was replaced by
the Barthel Index (28) which captures impairments in basic
activities of daily living (from O = worst score to 100 = best
score) to test whether changes in the outcome measures were
associated with impairments in basic activities of daily living.
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Statistical analysis

A key motivation for using longitudinal data is to solve the
problem of omitted variable bias (29). Many panel regression
models consider unobserved effects as random variables. The
success of this methodology hinges on whether the unobserved
effects are associated with the explanatory variables.
A violation of this assumption would result in inconsistent
estimates when, e.g., pooled OLS estimates or random
effects (RE) strategies were used, whereas fixed effects (FE)
regressions would deliver consistent estimates (30). As a result,
FE regressions were conducted to investigate the determinants
of physician visits longitudinally. This choice was corroborated
by Hausman tests (31) to identify violations of the RE modeling
assumption (i. e. explanatory variables are orthogonal to the
unit effects).

It is worth stressing that FE regressions only use changes
within units (individuals) over time (intraindividual changes)
(17). Consequently, this estimator is also called ‘within-
estimator’, resulting in the fact that only time-varying
explanatory variables such as depressive symptoms or
cognitive impairment can be used as independent variables
in FE regression analysis. In FE regression analysis, factors
constant within individuals over time (e.g., education in oldest
age or sex) cannot be used as independent variables (main
effects), though these time-constant variables can be used in
FE regressions as moderating variables. As there is evidence
that the relationship between need factors and health care
use varies by sex and educational level (21), it was examined
whether need factors were moderated by the predisposing
factors education and gender (by including corresponding
interaction terms in additional analysis), respectively.

Outcome measures were (1) GP and (2) specialist visits.
The determinants of GP and specialist visits (count data) were
estimated using FE Poisson regression analysis. The level
of significance was set at oo = .05. Statistical analysis was
performed using Stata Release 14 (Stata Corp., College Station,
Texas).

Results

Sample characteristics
Sample characteristics stratified by time (follow-up wave 7
and follow-up wave 8) are shown in Table 1.

Regression analysis

Results of Poisson FE regressions are shown in Table 2.
The number of GP visits in the past three months was used
as outcome measure in the first column and the number of
specialist visits in the past three months was used as outcome
measure in the second column.

Panel regressions showed that increases in GP visits were
associated with increases in cognitive impairment (f=.17,
p<.05). However, changes in GP visits were not significantly
associated with changes in marital status, functional decline,

increasing number of chronic conditions, increasing age, and
changes in social network. Increases in specialist visits were not
associated with changes in the explanatory variables.

Table 1
Descriptive statistics over time (follow-up 7 and follow-up 8)

Variables Follow-up Wave 7 Follow-up Wave 8
(n=861) (n=750)
Age: Mean (SD); Range 89.0 (2.9); 85-100 89.7 (2.9); 85-100
Female: N (%) 594 (69.0) 517 (68.9)
Level of education: N (%)
Low 487 (56.5) 422 (56.3)
Middle 258 (30.0) 226 (30.1)
High 116 (13.5) 102 (13.6)
Unmarried: N (%) 651 (75.9) 571 (76.3)
LSNS score: Mean (SD); Range 13.2(5.5); 0-29 13.0 (5.7); 0-30
IADL score: Mean (SD); Range 5.3(2.6);0-8 5.0(2.7);0-8

Barthel Index score: Mean (SD); 85.9 (22.6); 0-100 84.2 (23.4); 0-100

Range

Global Deterioration Scale score: 24 (1.4);1-7 25(1.5);1-7
Mean (SD); Range

Geriatric Depression Scale score: 2.8 (2.7); 0-15 2.8 (2.6);0-13
Mean (SD); Range

Chronic diseases (Sum score): Mean 50 (4.2);0-19 5.7 (44),0-22
(SD); Range

Number of GP visits in the past three 2.8 (3.0); 0-30 3.1(3.8); 0-36
months: Mean (SD); Range

Number of specialist visits in the 2.6 (3.7); 0-41 2.5(3.3);0-42

past three months: Mean (SD);
Range

LSNS (Lubben Social Network Scale) ranges from 0 to 30, with higher values reflecting
more social networks and more social support; IADL (Instrumental Activities of Daily
Living) scale ranges from 0 (worst score) to 8 (best score); Barthel-Index ranges from O
(worst score) to 100 (best score); Global Deterioration Scale ranges from 1 (best score)
to 7 (worst score); Geriatric Depression Scale ranges from 0 (no depressive symptoms)
to 15 (severe depressive symptoms). It is worth mentioning that education was only
used for sample descriptions because it is constant within individuals (in old age) over
time.

In additional regression analysis (results of additional
analyses are not shown, but are available upon request), the
IADL scale was replaced by the Barthel Index. Regressions
revealed that changes in the Barthel Index were not associated
with both outcome measures. In terms of effect sizes and
significance, findings remained almost the same. Furthermore,
it was examined whether need factors were moderated by
the predisposing factors education and gender, respectively.
However, the interaction terms did not achieve statistical
significance.

Discussion

Based on a multicenter prospective cohort study among
individuals aged 85 and over at baseline, the aim of the current
study was to examine the determinants of outpatient health
care utilization among the oldest-old longitudinally. In sum,
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longitudinal regressions showed that increases in GP visits were
associated with increases in cognitive impairment. Increases
in specialist visits were not associated with changes in the
independent variables.

Table 2
Results of Poisson FE regressions (follow-up wave 7 and
follow-up wave 8). Outcome measures were: GP visits in the
past three months (first column) and specialist visits in the
past three months (second column)

Independent variables (6))] 2)
GP visits Specialist visits
Increasing age 0.01 -0.00
(0.05) (0.06)
Changes from married to another marital status 0.17 -0.45
0.41) (0.35)
Increasing social network (Lubben Social Network -0.01 -0.02
Scale) 0.01) (0.01)
Decreasing functional impairment (Instrumental -0.05 0.04
Activities of Daily Living) (0.04) (0.04)
Increasing cognitive impairment (Global 0.17* 0.00
Deterioration Scale) 0.07) (0.09)
Increasing depressive symptoms (Geriatric 0.04+ -0.00
Depression Scale) (0.02) (0.02)
Increasing number of chronic conditions (sum 0.01 -0.01
score) 0.01) 0.01)
Observations 1,222 1,096
Number of Individuals 611 548

Poisson regression coefficients were reported; Cluster-robust standard errors in
parentheses; *** p<0.001, ** p<0.01, * p<0.05, + p<0.10; IADL scale ranges from 0
(worst score) to 8 (best score); Global Deterioration Scale ranges from 1 (best score)
to 7 (worst score); LSNS ranges from 0 to 30, with higher values reflecting more
social networks and more social support; Geriatric Depression Scale ranges from 0 (no
depressive symptoms) to 15 (severe depressive symptoms).

Based on a multicenter study among individuals in
oldest age, these findings extend current knowledge about a
longitudinal association between cognitive impairment and
GP service use based on population-based samples among
older adults restricted to specific regions (32, 33). A possible
explanation for the association between cognitive impairment
and GP use might be that an increase in cognitive impairment
is associated with more injuries and accidents (34) which in
turn is associated with GP visits (35). Furthermore, individuals
experiencing cognitive decline might become more willing to
seek help from professionals. Patients’ perception of cognitive
impairment can be a reason for consultation; however, the
rate of patients complaining cognitive decline to a general
practitioner is rather low (36). A further link between cognition
and GP service use may be problems with medication intake or
its consequences (37).

As already found in a recent study based on the German
Ageing Survey (mean age 64.3 years, 40-95 years) (16) which
also used FE regression analysis, changes in marital status or
increasing age were not significantly associated with changes
in GP and specialist visits. Somewhat counterintuitively,

increasing chronic conditions were not associated with
increasing outpatient health care use in the current study. This
might be explained by the fact that individuals in oldest age
often suffer from multiple chronic conditions (please see Table
1) which might be associated with frequent outpatient physician
visits. Thus, an increase beyond the (high) initial level might
not change health care use. Concerning the other need factors
(functional decline, and depressive symptoms), evidence exists
that these factors are associated with outpatient physician visits
(38). However, there is also evidence showing that psychiatric
morbidity and self-reported depression were not associated
with the frequency of attendance among patients aged 65 years
and over (39). Using data from the Health and Retirement
Study, another study demonstrated that changes in activities of
daily living were not associated with physician visits (40). We
assume that a lack of statistical power might mainly explain our
results (the non-significant associations with outpatient health
care use) - the present study was restricted to intraindividual
changes from two waves.

To the best of our knowledge, this is the first study
examining the determinants of health care use among the
oldest-old in Germany longitudinally. Widely used and
well-established scales were used in the present study (e.g.,
Geriatric Depression Scale, Global Deterioration Scale). Data
were gathered from a multicenter prospective cohort study
in Germany. Individuals were recruited via GP offices and
nearly everyone in old age has regular GP visits. Moreover,
the longitudinal structure of the data was exploited using
FE regressions to provide controls for unobserved factors
associated with health care use that might bias the estimates.
Consequently, the problem of unobserved heterogeneity has
been remedied.

A limitation of the present study is that a sample selection
bias is likely to occur. Therefore, it might be difficult to
generalize our results to, e.g., individuals with very severe
cognitive impairment. In addition, panel attrition might bias
the results. However, several ageing studies have shown that
panel attrition is not a major problem in longitudinal studies
which are particularly interested in the relationship between
the variables (41, 42). Furthermore, our findings were based
on two follow-up waves of the AgeQualiDe-study (with
10-month interval). Thus, while short-term relations might
be captured adequately, it remains an open question how the
factors investigated are related over a longer period, which
should be examined in future longitudinal studies. Moreover,
enabling resources deemed to be important (e.g., income,
or accessibility of doctors) were not included in regression
analysis for reasons of data inavailability. However, given
the assumption that the accessibility of physicians did not
vary within individuals in the 10-month interval, at least this
factor does not bias the FE-estimates. Furthermore, health
care use was measured retrospectively for several months
preceding the interview. Consequently, the possibility cannot
be dismissed that the individuals used health care services that
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affect the explanatory variables (endogeneity bias). In other
words: The health care use that drives our analysis preceded our
assessments of independent variables.

Conclusion

Our results stress the importance of cognitive impairment
as a driving factor of GP visits among the oldest old
longitudinally. Communicative strategies of GPs to broach
cognitive problems and consider subjective complaints are
needed. Treatments with the aim to postpone cognitive decline
might also help to reduce GP visits.

It is projected that the number of individuals in old age
with severe cognitive impairment will rise due to demographic
change in many countries. These needs will be challenging to
address.
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