Hajek et al. BMC Health Services Research (2017) 17:30
DOI 10.1186/s12913-017-1982-0

RESEARCH ARTICLE

Open Access

Which factors affect health care use among
older Germans? Results of the German
ageing survey
André Hajek*† , Jens-Oliver Bock† and Hans-Helmut König

Abstract
Background: It remains an open question how changes in predisposing, enabling, and need factors affect health
care use. Consequently, we aimed to investigate how changes in these variables affect health care use in
community-dwelling older persons longitudinally.
Methods: Data from two waves of the German Ageing Survey (DEAS), a representative sample of the communitydwelling German population aged ≥40 years, was used. Predictors of visits to general practitioners and specialists as
well as hospital stays during a 12-month period were analyzed by fixed effects regressions.
Results: Regressions revealed that the need factors ‘self-rated health’ and the number of chronic diseases affected
all measures of health care use (except for the number of chronic diseases on hospital care). An increased duration
of physical activities increased GP visits. A decrease of excess weight decreased the number of specialist visits.
Conclusions: Our findings underline the importance of need factors for health care use. Virtually none of the
predisposing factors nor enabling resources affected health care use. These findings might indicate that individuals
in the second half of life use health care services adequately, i.e. when medically indicated.
Keywords: Health care use, Health care utilization, Andersen’s behavioral model, Longitudinal study, Older adults

Background
Health care use has long been an important issue in
health policy. Defined as the meeting of supply and demand of health care, health care use includes in particular, hospital stays and physician visits, besides many
other goods and services, such as pharmaceuticals or
physiotherapy. Providing health care resources requires
substantial financial efforts, and knowledge about determinants of health care use is important for health policy
in order to manage health care use.
Andersen and Newman [1] developed a theoretical
framework for analyzing determinants of health care use
in 1973. Over the years, this behavioral model has been
further developed to a version published in 1995 [2],
which distinguishes three categories of determinants of
health care use: predisposing, enabling, and need factors.
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The Andersen model is a widely used framework to
examine determinants of health care use [3]. Therefore,
this conceptual framework was used to select independent variables such as age or employment status.
Predisposing factors include, for example, demographic
variables, like age and gender or the social structure. Social
structure refers to the manner in which, a person can cope
with problems or possess adequate means to solve problems. Enabling resources are financial and organizational
factors that enable persons to use health care services.
They are a prerequisite for the use of health care services
[1]. The Andersen behavioral model distinguishes between
personal and family resources as well as communityrelated resources. Need factors represent perceived or
evaluated need for care, i.e. they either are based on the individual view upon his or her own health, or are assessed
by a professional or by means of objective measures.
The differentiation into the three components of possible
determinants in Andersen’s behavioral model is – beyond
scientific reasons – also policy-oriented. Predisposing and

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Hajek et al. BMC Health Services Research (2017) 17:30

enabling factors may influence health care seeking and
might hint at inequity in access to health care. Thus, the
goal of achieving equitable access to health care means that
the influence of predisposing and enabling factors ought to
be reduced, with need factors remaining the main reason
for using health care services.
Many studies have analyzed health care use based on
Andersen’s behavioral model [3]. It is well known that
the actual determinants found in empirical studies are
not always related to need factors. For example, for the
German health care context, it has been recognized that
women tend to use services in the outpatient sector
more frequently than men do [4]. Health care use that is
not related to need factors, however, might point to
underuse, overuse or misuse of these services [5]. Therefore, it is essential to identify predisposing and enabling
factors affecting health care use.
For the German health care context, some studies have
thoroughly described the use of health care services [6, 7].
Germany’s health care system is characterized by a health
insurance system that provides comprehensive protection
against health care expenses. About 90% of the population
are insured by social statutory health insurance (SHI)
funds, while the remaining 10% are covered by private
health insurances (PHI). For most members of SHI, the
membership is compulsory, which is in particular, the case
for employees below a certain income-threshold. Selfemployed and employees above the income-threshold
may opt for PHI. Contributions to SHI are income-related
and independent of health status, whereas the contrary is
the case for PHI. Both types of health insurance cover
most expenses of inpatient and outpatient treatment, as
well as for pharmaceuticals. Patients are guaranteed access
to General Practitioners (GP), as well as specialists without further requirements, while hospital care can be used
when being referred to by an outpatient physician or in
case of an emergency. Patients of a SHI had to pay a small
co-payment (€10 per quarter) until 2013 when using outpatient physician services, and €10 per day in a hospital.
The waiting time for appointments with outpatient physicians is usually short [8]. As it is the case with other developed nations, in Germany, most visits to outpatient
physicians and hospital stays are caused by the older
population [9]. Accordingly, the older population accounts
for a large proportion of health care costs, and the number of older people is likely to increase substantially in the
next decades.
Beyond describing health care use in Germany, patterns of health care use have been analyzed comprehensively by various studies [4, 10–12]. Yet, these studies
were limited to cross-sectional designs. Consequently,
these studies gave important insights into associations
between, certain predisposing as well as enabling factors
and health care use. However, causal mechanisms
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between them still need to be investigated. This is important to derive interventional strategies.
There are only a few longitudinal studies investigating
the predictors of health care use [13–15]. However, these
longitudinal studies mainly used a static set of baseline
predictors to predict subsequent health care use. Thus, it
remains an open question how changes in independent
variables affect health care use. Consequently, the aim of
the longitudinal study was to investigate how changes in
predisposing, enabling, and need factors affect health care
use in a representative sample of community-dwelling
older persons. This might help to gain insights into the
causal relationship between the independent variables and
health care use. Knowing the predictors of health care use
is important for health policy. It is a main goal of the German health care system to provide universal access to
health care and reduce barriers to access. If predisposing
factors and enabling resources, rather than need factors
were related to health care use, this would point to inadequacy of health care use and inequity in access to health
care, which policy makers would have to address. For the
target group of individuals in the second half of life aged
40 years and above, little is known about determinants of
health care use. However, due to demographic shifts, the
number of individuals in old age is likely to increase substantially, emphasizing the importance of this study and
the need to focus on elderly adults. Thus, this study might
be important for policy-makers to identify approaches to
modify health care behavior.

Methods
Sample

Data came from the public release of the German Ageing Survey (DEAS). This is a population-based, representative (national probability sampling) survey of the
community-dwelling population aged 40 years and older
in Germany. Data was provided by the Research Data
Centre of the German Centre of Gerontology (DZA).
Baseline recruitment took place in 1996; 10,608 randomly selected inhabitants of Germany above the age of
40 years were asked via mail to participate in the study.
Addresses had been taken from registry offices who own
data of all inhabitants due to compulsory registration. In
the waves 3 and 4, individuals who consented to participate were interviewed face-to-face by trained staff via
computer-assisted personal interviewing (CAPI). These
interviews covered, for example, general sociodemographic information and many general topics of
aging. Following the interview, participants were asked
to answer a standardized questionnaire that included
more personal topics like psychological factors (e.g., satisfaction with life or self-efficacy) or illnesses. The data
used in this study were derived from the subsamples
who sent back the questionnaire.

Hajek et al. BMC Health Services Research (2017) 17:30

We restricted our analysis to the waves 3 (2008) and 4
(2011), since physical activities were comprehensively
assessed only from wave 3 onwards. 8200 individuals
participated in the third wave, whereas 4855 individuals
participated in the fourth wave. The response rate for
the third wave was 38%, and it was 56% in the fourth
wave. The survey in 2008 considered a cross-sectional
sample as well as panel sample of study participants,
whereas the most recent survey in 2011 considered only
panel participants. Thus, the sample sizes differed considerably between those two waves. 6205 communitydwelling individuals were interviewed for the first time
in the third wave, whereas 1995 individuals had already
been interviewed in former waves. For example, reasons
for not participating in the fourth wave were that 23%
did not participate anymore, 10% could not be contacted, 5% for reasons of health, and 3% had died or
moved to another country. More details for the third
wave have been reported elsewhere [16].
Individuals were only included in our regression analysis if they had changes in the outcome variables between the third and fourth wave, resulting in 1372
individuals (with specialist visits as outcome variable).
Please refer to the chapter “Statistical analysis” for more
details regarding regression analysis. Further details regarding the sampling frame and the sample composition
can also be found elsewhere [17].
Research carried out on humans in the German Ageing
Survey were in compliance with the Helsinki declaration.
Outcome: health care use

Assessed health care use included outpatient physician
services and hospital treatment in the past 12 months,
measured as:
 Number of visits to GP, including home visits
 Number of visits to specialists, including home

visits: Internists, gynecologists, ophthalmologists,
orthopedists, ear, nose, and throat specialists,
neurologists, psychiatrists, dermatologists, urologists,
and other specialists (open answer)
 Number of days in hospital
Individuals reported the frequency of visits to GPs and
specialists (“never”, “once”, “2–3 times”, “4–6 times”, “7–
12 times”, “more often” (open answer). They were recoded
as follows: never = 0; once = 1; 2–3 = 2.5; 4–6 times = 5, 7–
12 times = 9.5; more often = 13. The hospital stays were
dichotomized (0 = no hospital stay, 1 = hospital stay).
Independent variables

Predisposing factors were included as follows: Age, gender,
place of birth (whether Germany or abroad), family status
(married, living together with spouse, others (married,
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living separated from spouse; divorced; widowed; never
married)), employment status (working; retired; not
employed) and educational level (International Standard
Classification of Education (ISCED) [18]). The ISCED contains the following categories: low (ISCED 0–2: respondents
without formal vocational qualification), medium (ISCED
3–4: respondents with vocational training at work or at
school, including respondents with a higher general school
certificate without professional training) and high (ISCED
5–6: respondents with completed professional development
training (professional, master or technical school, university
of cooperative education or academies) and respondents
with completed university studies (university or university
of applied science).
Enabling resources were included as self-rated accessibility of doctors and (log) monthly equivalence income
(new Organisation for Economic Co-operation and Development (OECD) equivalence scale) in Euro. The selfrated accessibility was quantified based on the item
“There are not enough doctors and pharmacies in the
vicinity” (no; yes).
Need factors covered morbidity and subjective health.
Morbidity was quantified by using the total number of
chronic diseases (adapted from the Charlson Comorbidity
Index [19]) such as cancer, depression, diabetes or osteoporosis. Subjective health was included based on a selfrating scale: 1 = “very good” to 5 = “very bad”. Additionally,
lifestyle factors represented need factors, operationalized
as physical activity, excess weight and current smoking
status (yes; no). Physical activity was quantified by summing the total approximated time per week (in hours and
minutes) for (i) endurance sports (e.g., swimming, longdistance running, jogging, cycling), (ii) team sports or
games (e.g., handball, soccer, tennis, volleyball, basketball,
squash, badminton), and (iii) strength training or combat
sports (e.g., weightlifting, bodybuilding, karate, judo, including activities in a gym) [20]. Excess weight was selfreported and defined according to the World Health
Organization (WHO) thresholds for Body Mass Index
(BMI): underweight (BMI < 18.5 kg/m2), normal weight
(18.5 kg/m2 ≤ BMI < 25 kg/m2), overweight (25 kg/m2 ≤
BMI < 30 kg/m2), and obesity (BMI ≥ 30 kg/m2).
Statistical analysis

Fixed effects (FE) regressions were used to estimate the effect of time-dependent regressors on health care use.
When time-constant unobserved factors, such as genetic
disposition, are systematically correlated with the predictors, random effects (RE) regressions lead to inconsistent
estimates [21]. Contrarily, FE regressions provide consistent estimates even when time-constant unobserved factors
are correlated with the predictors. Consequently, in our
case, FE regressions are the method of choice (indicated
by Hausman tests).
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FE regressions only use intraindividual changes (withinvariation). This means that changes within individuals over
time were examined. For this reason, the FE estimator is
also called ‘within-estimator’. Consequently, solely timedependent variables (such as income or self-rated health)
can be included as predictors in FE regressions. Thus, timeconstant variables, such as gender or education, cannot be
included as independent variables in FE regressions. However, time-constant can be included in the model as moderator variables. Consequently, in additional models, it was
tested whether need factors – proven to be significant in
main regression models – were moderated by the predisposing factors gender or education, respectively.
While the predictors of hospital stays (binary) were estimated by using conditional FE logistic regressions, the
predictors of GP and specialist visits (count data) were
estimated by using FE Poisson regressions. The level of
significance was set at α = .05. Statistical analysis was
conducted using Stata Release 14 (Stata Corp., College
Station, Texas; http://www.stata.com/new-in-stata).
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Table 1 Sample Characteristics for Individuals included in fixed
effects regressions (with GP visits as outcome variable, waves
3–4, pooled)
Time-constant variables
(not included as independent
variables in FE regressions)

Predisposing factors

Enabling resources

Results
Sample characteristics

The pooled (wave 3 and wave 4) median for GP visits
was 2.5 and the median for specialist visits was 2. 90% of
participants had at least one visit to a GP during the
12 months preceding the interview and about 65% used
services provided by a specialist. Moreover, about 20%
were hospitalized in the last 12 months.
Since we were interested in the intra-individual
changes, individuals were only included in the sample
if they had changes in the outcome variable between
wave 3 and wave 4. Descriptive statistics for individuals included in FE regression analysis with GP visits
as outcome variable are depicted in Table 1. As for
the time-constant variables (not included in FE regressions as independent variables), the majority was
female (52.2%) and had a medium educational level
(50.8%). In addition, 86.9% of the individuals were
born in Germany.
Mean age was 64.3 years (±11.2 years), ranging from
40 to 95 years. The majority were married, living together with their spouse (74.2%), retired (57.0%) and had
a mean net income of €1,794.8 (±€1,782.4). 80.3% were
satisfied with the accessibility of doctors. The mean selfrated health was 2.4 (±0.8) and the mean number of
chronic diseases was 2.4 (±1.8). Furthermore, most of
the individuals either had a normal weight (39.1%) or
were overweight (40.6%). Only 13.9% were current
smokers. The mean duration of physical activities (in
hours per week) was 2.9 (±3.6).
The descriptive statistics for individuals included in
FE regression analysis with specialist visits as outcome
variable was almost the same. However, descriptive

Need factors

Female: N (%)

1372 (52.2)

Low education: N (%)

173 (7.9)

Medium education: N (%)

1112 (50.8)

High education: N (%)

906 (41.3)

Place of birth: Germany:
N (%)

1902 (86.9)

Age (in years): Mean (SD)

64.3 (11.2)

Married, living together
with spouse: N (%)

1952 (74.2)

Working: N (%)

860 (32.7)

Retired: N (%)

1498 (57.0)

Other: not employed:
N (%)

272 (10.3)

Equivalence income:
Mean (SD)

1794.8
(1782.4)

Self-rated accessibility of
doctors = Yes (accessible):
N (%)

2112 (80.3)

Self-rated health (from
“very good” to “very bad”):
Mean (SD)

2.4 (0.8)

Number of chronic diseases:
Mean (SD)

2.4 (1.8)

Underweight: N (%)

20 (0.8)

Normal weight: N (%)

1029 (39.1)

Overweight: N (%)

1069 (40.6)

Obesity: N (%)

512 (19.5)

Currently smoking: N (%)

366
(13.9%)

Physical activities (in hours
per week): Mean (SD)

2.9 (3.6)

Observations

2630

The number in the variables education and place of birth do not sum up to
2630 due to missing values

statistics for individuals included in FE regression
analysis with hospital stay as outcome variable were
somewhat different. For example, individuals had a
mean self-rated health of 2.7 (±0.9) and a mean number of chronic diseases of 3.1 (±2.0). The median for
GP visits was 2.5 and the median for specialist visits
was 4.0.
Main regression analysis

Table 2 presents the results of FE-regressions for GP
visits and specialist visits. GP visits increased with
changes in employment status (predisposing factor)
from ‘working’ to ‘retired’ or ‘not employed’. Other
predisposing factors as well as enabling resources did
not affect GP visits significantly. GP visits increased
with decreased self-rated health and the number of
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Table 2 Predictors of GP and Specialist visits. Results of fixed
effects poisson regressions (Waves 3–4)
Independent variables
Predisposing
factors

Age (in years)

(1)
GP

Specialist

0.00576

−0.00776

(0.00691) (0.00886)
Other marital statuses (Ref.: Married, −0.146
living together with spouse)

Retired (Ref.: Working)

Other: not employed

Enabling
resources

(Log) equivalence income

Self-rated accessibility of doctors
(Ref.: No accessibility of doctors)

Need factors

(2)

Self-rated health (from “very good”
to “very bad”)
Number of chronic diseases

Underweight (Ref.: Normal weight)

Overweight

Obesity

Currently smoking (Ref.:
Currently not smoking)

Physical activities (in hours
per week)

−0.0811

(0.0960)

(0.106)

0.165*

−0.0138

(0.0801)

(0.126)

0.181*

0.0822

(0.0759)

(0.101)

0.0754

0.0993

(0.0544)

(0.0718)

0.00891

0.0131

(0.0375)

(0.0539)

0.108***

0.200***

(0.0268)

(0.0338)

0.0425**

0.0557**

(0.0140)

(0.0174)

−0.147

0.0770

(0.177)

(0.217)

−0.0217

−0.156*

(0.0570)

(0.0726)

−0.00928 −0.238*
(0.0778)

(0.113)

0.0463

−0.188

Table 3 depicts the results of FE-regressions for hospital
stay. The probability of hospitalization significantly increased
with higher age, changes in the employment status from
‘working’ to’not employed’, and decreased self-rated health.
Other predictors did not reach statistical significance.
Additional models

In additional models (not shown), it was tested whether the
effect of need factors found to be significant were moderated by education and sex (i.e. education x self-rated health,
Table 3 Predictors of hospital stay. Results of conditional fixed
effects logistic regressions (Waves 3–4)
Independent variables
Predisposing factors Age (in years)

(0.163)

0.0204**

0.0161+

Other marital statuses (Ref.: Married, 0.989
living together with spouse)
(0.315–3.099)
Retired (Ref.: Working)

2630

2744

Number of Individuals

1315

1372

0.739
(0.284–1.928)

Other: not employed

2.372*
(1.013–5.556)

Enabling resources

(Log) equivalence income

0.751
(0.407–1.385)

Self-rated accessibility of doctors
(Ref.: No accessibility of doctors)

1.042
(0.629–1.726)

Need factors

Self-rated health (from “very good”
to “very bad”)

1.770***
(1.349–2.322)
1.084
(0.942–1.248)

Underweight (Ref.: Normal weight)

0.509
(0.0484–5.350)

(0.00739) (0.00867)
Observations

0.909*
(0.842–0.982)

Number of chronic diseases
(0.111)

Hospital stay
(Ref.: No)

Overweight

0.929
(0.484–1.786)

Beta-Coefficients were reported; Cluster-robust standard errors in parentheses;
*** p < 0.001, ** p < 0.01, * p < 0.05, +p < 0.10

Obesity

0.878

chronic diseases (both need factors). Furthermore,
while GP visits increased with an increased duration
of physical activities, the other lifestyle factors (BMI
categories and the current smoking status) did not
affect this outcome variable significantly.
Specialist visits also increased with decreased selfrated health and the number of chronic diseases. Additionally, specialist visits increased with changes from
‘normal weight’ to excess weight. None of the predisposing factors nor the enabling resources affected specialist
visits significantly.

Currently smoking (Ref.: Currently
not smoking)

0.534

(0.337–2.284)

(0.169–1.687)
Physical activities (in hours per
week)

1.042
(0.966–1.124)

Observations

770

Number of Individuals

385

Pseudo R2

0.08

Odd ratios reported; 95% CI in parentheses; *** p < 0.001, ** p < 0.01,
* p < 0.05, + p < 0.10
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education x number of chronic diseases; sex x self-rated
health; sex x number of chronic diseases). However, the
interaction terms did not reach statistical significance.

Discussion
Main findings

The need factors ‘self-rated health’ and the number of
chronic diseases affected all considered measures of health
care use, except for the number of chronic diseases on
hospital care. This effect did not vary by gender nor educational level. This might indicate that inequalities in the
access to health care services did not exist. An increased
duration of physical activities increased GP visits. Changes
to excess weight decreased the number of specialist visits.
Generally, age is positively associated with weight in older
adults [22]. A possible explanation for our findings might
be that losing weight in older age is often associated with
adverse health outcomes [23], such as functional or cognitive decline, which might be associated with specialist
visits (e.g., neurologist). Furthermore, there was no robust
effect of predisposing factors and enabling resources on
any measure health care use.
Need factors

In our study, mainly need factors affected health care
use. Need factors were operationalized as self-rated
health, number of chronic conditions, and lifestyle factors. ‘Self-rated or perceived health’, which has often
been identified as an important need factor [3], affected
health care use with worse subjective health leading to
more health care use in our study. This association has
also been reported in previous cross-sectional studies
[24–27]. Findings from longitudinal data sets substantiate this finding [13–15]. This means that longitudinal
studies in addition to our study provide first insights
into the causal relationship between objective health and
health care use. This indicates that objective health is
likely to be a causal factor of health care use.
In addition, objective health measures have also been used
frequently to represent need factors in the Andersen behavioral model [3]. Our results show a statically significant effect of an increasing number of chronic conditions on
higher health care use in outpatient care, i.e. GP and specialist visits. Thus, the present study substantiates the knowledge about the often-found (cross-sectional) association of
worse objective health and health care use [4, 25–29].
There are numerous longitudinal studies focusing on
the impact of specific illnesses on health care use. For instance, Parkinson’s disease [30], overactive bladder [31],
comorbid diabetes and depression [32], and inflammatory bowel disease [33] were found to increase health
care use. In addition to these studies, the present study
examined the impact of total number of chronic conditions (morbidity) on health care use. In sum, our results
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indicate that there might be causal relationship between
health-related need factors, both perceived and objectively measured, and health care use. It is worth emphasizing that the effect of these need factors did not vary
by gender and educational level.
It appears highly plausible that changes in these need
factors are strongly associated with health care use. Thus,
the occurrence of need factors implies that certain symptoms or signs of an illness were observed by the patient.
Such a need for help usually directly entails visits to physicians or hospitals, because most outpatient services are
virtually free of charge and waiting times are low in the
German health care system, so that patients can have their
symptoms checked immediately by professionals.
Apart from health-related need factors, we considered
lifestyle factors as need factors and found physical activities to increase GP visits. Apparently, this finding appears to be counterintuitive, as one could assume that,
in general, physical activities are associated with a
healthier lifestyle, which should be associated with fewer
visit to physicians. For example, Thode et al. [4] did not
find a statistically significant association between physical activity and number of physician visits. Yet in our
longitudinal study, changes towards more physical activities entailed more GP visits. It might be that more physical activities lead to more GP visits due to injuries
resulting from sports. Besides, changes in smoking behavior did not affect the outcome variables and excess
weight affected specialist visits only, indicating that
changes in health care use are predominantly driven by
health-related need, rather than lifestyle factors.
Enabling resources and predisposing characteristics

We found enabling resources (income and perceived access to primary health care services) not to be predictive
for health care use. Findings about associations of income
and health care use are ambiguous. There are international studies reporting associations in either direction
[25, 34], while others found no association [28]. Crosssectional evidence from the German health care system
based on routine data showed higher income to be associated with fewer physician contacts [11]. No association of
income and costs in any health care sector (based on use)
was found for older adults in Germany based on survey
data [10]. For the German health care system, this finding
appears not surprising, since the vast majority of health
care goods and services are free of charge and existing copayments are rather low. For outpatient physician treatment, patients insured by SHI in the years 2004 to 2012
had to pay only a small co-payment of €10 per first contact to a doctor in a quarter while any further contact in
the quarter was free of charge.
Other studies used socioeconomic status (SES) instead
of income. For example, an earlier survey-based study
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did not find an association of SES and total outpatient
physician contacts in Germany [4]. In contrast, recent
research found high SES to be associated with total direct costs [6], mainly driven by outpatient physician and
hospital treatment. Both studies included SES instead of
income, so that they cannot be compared directly with
our results. In total, the relation between SES/income
and health care use depends on the concrete context,
such as the health care system or study population.
In our study, changes in perceived accessibility did not
affect health care use. Recent cross-sectional analyses
showed an association between perceived access and
health care use in Taiwan [35]. For Germany, objective accessibility, measured as ratio of number of physicians and
population, was not associated with GP visits nor specialist visits [4]. There is a controversy for Germany whether
there is an objective shortage of GPs (in particular in certain rural areas) [36]. Our study indicates that there were
at least perceived difficulties to access health care services,
yet without affecting health care use.
Among the predisposing factors, only retirement or
leaving one’s job for other reasons increased GP visits.
One reason for this might be a change in health behavior
due to job loss [37, 38]. No other predisposing factors affected health care use in each sector. This indicates that
there is no consistent causal influence of predisposing factors on use of outpatient or hospital care, which suggests
that individuals use health care services appropriately, i.e.
when medically induced. This makes sense, considering
the health care structure in Germany that provides free
access to health care services and comprehensive coverage
of health care expenses by health insurances. Our data
also suggest that there are no social inequalities in health
care use (outpatient physician services and hospital treatment) in Germany. This is in contrast to other countries
such as England [39] or the United States [40], where social inequalities in health care use exist. Changes in marital status were not associated with the outcome variables.
A possible explanation is that changes in marital status
might result in negative health effects like depressive
symptoms in cases of divorce or widowhood. However,
these factors are mainly captured by the need factors included in our regression model.

Strengths and limitations

This is the first longitudinal study investigating the predictors of health care use in older adults in Germany. By
using FE regressions, time-constant unobserved heterogeneity was taken into consideration, providing consistent estimates. Moreover, it is worth emphasizing that we
draw on a large representative sample of communitydwelling older persons in Germany. Additionally, unlike
previous studies, we were able to assess physical activity
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accurately (albeit self-assessed with the corresponding
potential drawback regarding the validity).
However, one limitation is that our estimates might be
biased downwards for reasons of panel attrition in the
German Ageing Survey [41]. Even though main lifestyle
factors were included in regression analysis, the effect of
changes in alcohol consumption could not be investigated for reasons of data availability. Also due to reasons
of data availability, we could not differentiate between
members of private and statutory health insurance.
However, in Germany, the SHI covers about 90% of the
population. Thus, the influence of PHI is rather small.
Another limitation is that self-rated health was measured using one item. Thus, mono-operationalizationbias might be a threat to the validity of our results.
Furthermore, the self-rated BMI was used. Consequently, it is likely that the BMI is biased downwards.

Conclusions
While our study investigated the quantitative use of
health care, further research is required regarding the
access and quality of care. Furthermore, our study investigated outpatient physician and hospital treatment,
whereas further research is required regarding the prevention and health promotion.
Our findings underline the importance of need factors
for health care use in Germany. This effect did not vary by
gender nor educational level. Besides, our analyses show
that it is important to take into account time-constant unobserved factors. Virtually none of the predisposing factors
nor enabling resources affect health care use. This might
indicate that individuals use health care services adequately, i.e. when medically indicated, stressing the meaning of need factors for the German health care system.
Abbreviations
BMI: Body mass index; DEAS: German ageing survey; DZA: German centre of
gerontology; FE: Fixed effects; GP: General practitioner; ISCED: International
standard classification of education; OECD: Organisation for economic
co-operation and development; PHI: Private health insurance; RE: Random
effects; SHI: Statutory health insurance; WHO: World Health Organization
Acknowledgements
None.
Funding
None.
Availability of data and materials
The data used in this study are third-party data. The anonymized data sets of
the DEAS (1996, 2002, 2008, 2011, and 2014) are available for secondary analysis.
The data has been made available to scientists at universities and research
institutes exclusively for scientific purposes. The use of data is subject to written
data protection agreements. Microdata of the German Ageing Survey (DEAS) is
available free of charge to scientific researchers for non-profitable purposes. The
FDZ-DZA provides access and support to scholars interested in using DEAS for
their research. However, for reasons of data protection, signing a data
distribution contract is required before data can be obtained. Please see for
further Information (data distribution contract): http://www.dza.de/en/fdz/access-to-deas-and-fws-data/formular-deas-en-english.html.

Hajek et al. BMC Health Services Research (2017) 17:30

Authors’ contributions
AH, JOB, HHK: Design and concept of analyses, preparation of data, statistical
analysis and interpretation of data, preparing of the manuscript. All authors
critically reviewed the manuscript, provided significant editing of the article
and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable
Ethics approval and consent to participate
Please note that an ethical statement for the DEAS study was not necessary
because criteria for the need of an ethical statement was not met (risk for
the respondents, lack of information about the aims of the study,
examination of patients). Prior to the interview, written informed consent
was given.
Received: 24 August 2016 Accepted: 4 January 2017

References
1. Andersen R, Newman JF. Societal and individual determinants of medical
care utilization in the United States. Milbank Mem Fund Q Health Soc. 1973;
51(4):95–124.
2. Andersen RM. Revisiting the behavioral model and access to medical care:
does it matter? J Health Soc Behav. 1995;36(1):1–10.
3. Babitsch B, Gohl D, von Lengerke T. Re-revisiting Andersen’s behavioral
model of health services use: a systematic review of studies from 1998–
2011. GMS Psycho Social Med. 2012;9:Doc11.
4. Thode N, Bergmann E, Kamtsiuris P, Kurth B-M. Einflussfaktoren auf die
ambulante Inanspruchnahme in Deutschland. Bundesgesundheitsblatt
Gesundheitsforsch Gesundheitsschutz. 2005;48(3):296–306.
5. von Lengerke T, Gohl D, Babitsch B. Re-revisiting the Behavioral Model of
Health Care Utilization by Andersen: a review on theoretical advances and
perspectives. In:Janssen C, Swart E, von Lengerke T. (Eds.), Health Care
Utilization in Germany. New York: Springer; 2014. pp. 11–28.
6. Grupp H, König H-H, Konnopka A. Health care utilisation and costs in the
general population in Germany. Health Policy. 2016;120(2):159–69.
7. Lange C, Robert-Koch-Institut. Daten und Fakten: Ergebnisse der Studie“
Gesundheit in Deutschland aktuell 2009”. Berlin: Robert-Koch-Inst; 2011.
8. Zok K. Warten auf den Arzttermin. Ergebnisse einer Repräsentativumfrage
unter GKV-und PKV-Versicherten WIdO-monitor. 2007;4:1–7.
9. Riens B, Erhart M, Mangiapane S. Arztkontakte im Jahr 2007–Hintergründe
und Analysen. Berlin: Zentralinstitut für die kassenärztliche Versorgung in
Deutschland; 2012.
10. Heider D, Matschinger H, Müller H, Saum K-U, Quinzler R, Haefeli WE, Wild B,
Lehnert T, Brenner H, König H-H. Health care costs in the elderly in
Germany: an analysis applying Andersen’s behavioral model of health care
utilization. BMC Health Serv Res. 2014;14(1):71.
11. Riens B, Erhart M, Mangiapane S. Arztkontakte im Jahr 2007–Hintergründe
und Analysen. Berlin: Zentralinstitut für die kassenärztliche Versorgung in
Deutschland (Hrsg); 2012.
12. Thode N, Bergmann E, Kamtsiuris P, Kurth B-M. Einflussfaktoren auf die
Inanspruchnahme des deutschen Gesundheitswesens und mögliche Steuer
mechanismen. Berlin: DLR; 2004.
13. Manski RJ, Moeller JF, Chen H, Schimmel J, Clair PAS, Pepper JV. Patterns of
older Americans’ health care utilization over time. Am J Public Health. 2013;
103(7):1314–24.
14. Teng Y-H, Teng J-J, Lee M-Y, Hsieh M-H, Chen Y-J, Lin J-Y, Lee M-C.
Determinants of emergency medical utilization among the elderly
population in Taiwan: a national longitudinal cohort study. Arch Gerontol
Geriatr. 2013;56(2):364–9.
15. Menec VH, Chipperfield JG. A prospective analysis of the relation between
self-rated health and health care use among elderly Canadians. Can J Aging.
2001;20(03):293–306.
16. Schmid M, Schiel S. Durchführung der 3. Befragungswelle Methodenbericht. Befragungswelle. Panelbefragung 2008. Bonn: infas
Institut für angewandte Sozialwissenschaft; 2008.

Page 8 of 8

17. Engstler H, Motel-Klingebiel A. Datengrundlagen und Methoden des
deutschen Alterssurveys (DEAS). In: Motel-Klingebiel A, Wurm S, TeschRömer C. (Eds.): Altern im Wandel. Befunde des Deutschen Alterssurveys
(DEAS). Stuttgart: Verlag W. Kohlhammer; 2010. pp. 34–60.
18. Unesco. International standard classification of education. ISCED. 1997.
19. Charlson M, Szatrowski TP, Peterson J, Gold J. Validation of a combined
comorbidity index. J Clin Epidemiol. 1994;47(11):1245–51.
20. Renner B, Hahn A, Schwarzer R. Risiko und Gesundheitsverhalten.
Dokumentation der Messinstrumente des Forschungsprojektes Berlin Risk
Appraisal and Health Motivation Study (BRAHMS. Berlin: Freie Universität
Berlin, Institut für Psychologie) 1996.
21. Cameron AC, Trivedi PK. Microeconometrics using Stata, vol. 2. Texas: Stata
Press; 2010.
22. Mensink G, Schienkiewitz A, Haftenberger M, Lampert T, Ziese T, ScheidtNave C. Overweight and obesity in Germany: results of the german health
interview and examination survey for adults (DEGS1). Bundesgesundhbl
Gesundheitsforsch Gesundheitsschutz. 2013;56(5-6):786–94.
23. Hajek A, Lehnert T, Ernst A, Lange C, Wiese B, Prokein J, Weyerer S, Werle J,
Pentzek M, Fuchs A, Luck T, Bickel H, Mösch E, Heser K, Wagner M, Maier W,
Scherer M, Riedel-Heller SG, König H-H. Prevalence and determinants of
overweight and obesity in old age in Germany. BMC Geriatr. 2015;15(1):83.
doi:10.1186/s12877-015-0081-5.
24. Afilalo J, Marinovich A, Afilalo M, Colacone A, Leger R, Unger B, Giguere C.
Nonurgent emergency department patient characteristics and barriers to
primary care. Acad Emerg Med. 2004;11(12):1302–10.
25. Dhingra SS, Zack M, Strine T, Pearson WS, Balluz L. Determining prevalence
and correlates of psychiatric treatment with Andersen’s behavioral model of
health services use. Psychiatr Serv. 2010;61(5):524–8.
26. Broyles RW, McAuley WJ, Baird-Holmes D. The medically vulnerable: their
health risks, health status, and use of physician care. J Health Care Poor
Underserved. 1999;10(2):186–200.
27. Fylkesnes K. Determinants of health care utilization—visits and referrals.
Scand J Public Health. 1993;21(1):40–50.
28. Nabalamba A, Millar WJ. Going to the doctor. Health Rep Stat Canada. 2007;
18(1):23.
29. Jorm A, Parslow R, Christensen H, Jacomb P. Factors associated with young
adults’ obtaining general practitioner services. Aust Health Rev. 2002;25(6):109.
30. de Boer AG, Sprangers MA, Speelman HD, de Haes HC. Predictors of health
care use in patients with Parkinson’s disease: a longitudinal study. Mov
Disord. 1999;14(5):772–9.
31. Balkrishnan R, Bhosle MJ, Camacho FT, Anderson RT. Predictors of
medication adherence and associated health care costs in an older
population with overactive bladder syndrome: a longitudinal cohort study.
J Urol. 2006;175(3):1067–72.
32. Egede LE, Zheng D, Simpson K. Comorbid depression is associated with
increased health care use and expenditures in individuals with diabetes.
Diabetes Care. 2002;25(3):464–70.
33. de Boer AG, Sprangers MA, Bartelsman JF, de Haes HC. Predictors of health
care utilization in patients with inflammatory bowel disease: a longitudinal
study. Eur J Gastroenterol Hepatol. 1998;10(9):783–90.
34. Blackwell DL, Martinez ME, Gentleman JF, Sanmartin C, Berthelot J-M.
Socioeconomic status and utilization of health care services in Canada and
the United States: findings from a binational health survey. Med Care. 2009;
47(11):1136–46.
35. Yang Y-T, Iqbal U, Ko H-L, Wu C-R, Chiu H-T, Lin Y-C, Lin W, Hsu Y-HE. The
relationship between accessibility of healthcare facilities and medical care
utilization among the middle-aged and elderly population in Taiwan. Int J
Qual Health Care. 2015;27(3):222–31.
36. Adler G, vd Knesebeck J-H. Ärztemangel und Ärztebedarf in Deutschland?
Bundesgesundheitsblatt-Gesundheitsforschung-Gesundheitsschutz. 2011;
54(2):228–37.
37. Ruhm CJ. Healthy living in hard times. J Health Econ. 2005;24(2):341–63.
38. Henkel D. Unemployment and substance use: a review of the literature
(1990–2010). Curr Drug Abuse Rev. 2011;4(1):4–27.
39. Morris S, Sutton M, Gravelle H. Inequity and inequality in the use of health
care in England: an empirical investigation. Soc Sci Med. 2005;60(6):1251–66.
40. Van Doorslaer E, Masseria C, Koolman X. Inequalities in access to medical care
by income in developed countries. Canadian Med assoc J. 2006;174(2):177–83.
41. Schiel S, Dickmann C, Aust F. Methodenbericht Deutscher Alterssurvey
(DEAS): 4. Befragungswelle Panelbefragung. Bonn: infas Institut für
angewandte Sozialwissenschaft; 2011.

