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Abstract
Objectives Growing prevalence of chronic diseases
and limited resources are the key challenges for
future healthcare. As a promising approach to
maintain high-q uality primary care, non-p hysician
healthcare professionals have been trained to broaden
qualifications and responsibilities. This study aimed to
assess the influence of involving certified healthcare
assistants (HCAs, German: Versorgungsassistent/in in
der Hausarztpraxis) on quality and efficacy of primary
care in Germany.
Design Cross-sectional study.
Setting Primary care.
Participants Patients insured by the Allgemeine
Ortskrankenkasse (AOK) statutory health insurer (AOK,
Baden-Wuerttemberg, Germany).
Interventions Since 2008 practice assistants in Germany
can enhance their professional education to become
certified HCAs.
Primary and secondary outcome measures Claims
data related to patients treated in practices employing at
least one HCA were compared with data from practices not
employing HCAs to determine frequency of consultations,
hospital admissions and readmissions. Economic analysis
comprised hospitalisation costs, prescriptions of follow-on
drugs and outpatient medication costs.
Results A total of 397 493 patients were treated in
HCA practices, 463 730 patients attended to non-HCA
practices. Patients in HCA practices had an 8.2% lower
rate of specialist consultations (p<0.0001), a 4.0% lower
rate of hospitalisations (p<0.0001), a 3.5% lower rate of
readmissions (p=0.0463), a 14.2% lower rate of follow-
on drug prescriptions (p<0.0001) and 4.7% lower costs
of total medication (p<0.0001). No difference was found
regarding the consultation rate of general practitioners and
hospital costs.
Conclusions For the first time, this high-volume
claims data analysis showed that involving HCAs
in primary care in Germany is associated with
a reduction in hospital admissions, specialist
consultations and medication costs. Consequently,
broadening qualifications may be a successful
strategy not only to share physicians’ work load but to
improve quality and efficacy in primary care to meet
future challenges. Future studies may explore specific
tasks to be shared with non-p hysician workforces and
standardisation of the professional role.

Strengths and limitations of this study
►► This is the first high-volume claims data analysis

assessing the effect of involving higher qualified
practice assistants on quality and efficacy healthcare indicators in Germany.
►► The analysis is performed on a comprehensive sample of data of 1 year covering 861 223 patients.
►► Statistical adjustment was possible for relevant
patient-sided factors like patients’ age and morbidity, nursing care level and structural factors like
practice size, urbanisation and type (single or group
practice).
►► Due to the limitations given by the nature of claims
data, further potentially relevant factors like educational level and experience of the staff were not
available for this analysis.
►► The professional role of healthcare assistants in
Germany is not standardised, thus, limitations are
given to the transferability of the intervention.

Introduction
All over the globe, providing access to high-
quality primary care is a challenge for healthcare systems. In the view of growing prevalence
of chronic diseases and limited healthcare
resources, physicians are confronted with
increasing numbers of consultations while
time is very limited.1 2
Particularly in times of evidence-
based
practice and growing use of treatment algorithms, time is needed to meet patient’s individual preferences or circumstances, which
are deciding factors for treatment success.3 4
Consequently, strategies are needed to
maintain access to high-quality general practice. As a promising worldwide approach,
highly qualified non-
physician healthcare
professionals, such as practice nurses in the
USA or in Australia, are trained to take a more
active role in primary care, particularly in
treatment of patients with chronic diseases.5–8
For primary healthcare registered nurses
and nurse practitioners in Canada, there is
growing evidence that their involvement in
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practices is associated with health promotion, particularly
in the management of chronic diseases.9–11
While qualified nurses are well integrated in primary
care in other countries, in Germany so far there is no
professional role for nurses in general medicine. On
the other hand, non-academic workforces like practice
or medical assistants have become increasingly involved
into active patient care as they have been integrated into
treatment monitoring or patient coaching for chronic
diseases like diabetes, for example, in the USA.8 12 13 In
Germany, general practitioners (GPs) usually employ
certified practice assistants, who absolved professional
training for 3 years and traditionally performed clerical
duties like reception and routine tasks, such as blood
sampling or ECG recording. Since 2008 practical assistants may undergo an additional training programme of
200 hours to become certified as a so-called healthcare
assistant (HCA) (German: ‘Versorgungsassistent/in in
der Hausarztpraxis’ (VERAH)). HCAs are qualified to be
closer involved in primary care delivery performing tasks
such as team-based case management and monitoring of
chronically ill patients, routine home visits and wound
care.7
However, to date there is only limited knowledge about
the effect of broadening skills and responsibilities of non-
physician workforces on quality and efficacy of primary
care. Recent RCTs did not find a beneficial effect of
disease management programmes led by non-physician
work forces on care indicators like hospitalisation rate or
healthcare costs.14–16 A recent meta-analysis of 18 RCTs
assessing the influence of nurses working as a substitute
for physicians showed that nurse-led care may be equal
in terms of health outcomes like control of diabetes and
blood pressure and patient satisfaction.17
However, no evidence-based conclusion can be drawn
currently with regard to the influence of involving higher
qualified non-physician workforce on healthcare efficacy
indicators like hospitalisation rate, specialist consultations and costs. Furthermore, common sample sizes of
available RCTs may be underpowered to capture effects
in this regard. The aim of this study was to assess the influence of involving certified HCAs on quality and efficacy
of primary care in Germany. For this purpose, for the first
time a high-volume claims data cross-sectional study was
performed.
Methods
Study design
A cross-sectional study was conducted. Claims data related
to patients treated in general practices between 1 January
and 31 December 2014 were supplied by the Allgemeine Ortskrankenkasse (AOK) statutory health insurance company (German: AOK, Baden-
Wuerttemberg,
Germany). Data of patients treated in practices employing
at least one certified HCA were compared with data from
practices not employing HCAs (non-HCA) to assess the
influence of involving HCAs in primary care delivery
2

Study population
Secondary data related to patients insured by the
AOK statutory health insurance company of Baden-
Wuerttemberg, Germany, and participating in a specific
primary care programme in Germany (GP-centred care;
German: ‘Hausarztzentrierte Versorgung’ (HZV)) were
eligible for data analysis. The federal state of Baden-
Wuerttemberg has a population of about 10.7 million and
AOK is the largest statutory health insurer with about
4 million insured persons. The HZV programme is a
large-scale, legally stipulated care concept encouraging
patients to enrol with a GP, aiming to strengthen primary
care and to enhance healthcare for patients with chronic
diseases and complex healthcare needs.18 Secondary
patient data were included in the analysis, if patients met
the following criteria: aged 18 years or older, living in
Baden-Wuerttemberg, at least one visit to the primary care
physician in the relevant year, no registration with other
primary care contracts (eg, integrated care contracts), no
interruptions of registration to HZV programme in the
relevant year.
Intervention
Since 2008, practice assistants working in practices participating in the HZV programme in Germany can enhance
their professional education by attending a standardised
curriculum of 200 teaching units of theoretical and practical lessons. On mandatory examination, these practice assistants become state certified as HCA (German:
VERAH).7 Besides routine tasks like blood sampling,
ECG recording or spirometry, HCAs are thought to
perform monitoring of chronically ill patients, prevention measures, routine home visits and wound care
management.
Data acquisition and outcome parameters
Secondary patient data were recorded by the AOK state
health insurance company for reimbursement purposes
and continuous evaluation of the HZV programme. For
the analysis, data were supplied by the AOK to the Department of General Practice and Health Services Research,
University Hospital Heidelberg. Practices employing
certified HCAs could be unambiguously identified since
employment of HCAs is obligatorily reimbursed by state
health insurance in the HZV programme. The claims
data consisted of several data sets, containing particular information on patient care (eg, GP consultations,
prescriptions and hospitalisations). These data could be
linked on the basis of a unique patient identifier. Data
linkage was performed by our research team using a relational database. Subjects cannot be identified, directly or
through identifiers linked to the subjects. Data storage
and extraction were performed with MySQL Community
Server x64 (Oracle Corporation, Redwood Shores, California, USA). All national and institutional guidelines
concerning data acquisition for retrospective analyses
were followed at all times.
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The obtained data set comprised age, gender, diagnoses
according to ICD-10 (International Statistical Classification
of Diseases and Related Health Problems, 10th revision) coding
as well as accounting data on consultations, prescribed
medication and hospital stays.
To assess the effect of involving HCAs on quality and efficacy of primary care, the following outcome parameters
were analysed: GP consultations, specialist consultations,
hospital admissions, hospital readmissions within 4 weeks,
hospitalisation costs, prescription of follow-on drugs and
outpatient medication costs. The number of GP and
specialist consultations per patient could be determined
by the codes according to the system ‘Einheitlicher Bewertungsmassstab’ used for accounting of outpatient medical
services in Germany. Number of hospital admissions and
readmissions per patient as well as per-patient costs for
hospitalisation in € was determined by the recorded
diagnosis-related groups codes used for reimbursement
of inpatient medical services in Germany. The per-patient
number of prescriptions of so-
called follow-
on drugs,
patent-secured marginally altered pharmaceuticals with
no benefit compared with the prototype drug according
to evidence-based criteria,19 was determined by records
of the central pharmaceutical numbers of prescribed
medications (‘Pharmazentralnummer’). Outpatient
medication costs per patient in € could be determined by
accounting data for prescriptions reimbursed by the AOK
state health insurance.
Statistical analysis
The full sample of available claims data was used for
the analysis. In order to calculate frequencies, rates and
percentages, we used SAS PROC SQL. In order to assess
the adjusted outcomes of interest, we used SAS PROC
GENMOD (SAS V.9.4 x64, SAS Institute). There was no
missing data within the underlying data set. If there was
no utilisation for a particular patient, for example, no
hospitalisation, this was denoted as ‘0’. The following
factors were selected ex ante for the adjustment of the
comparison between groups: patient age, sex, morbidity
according to Charlson Index,20 nursing home as residence, nursing care level (legally defined 4-point scale
to assess need for nursing support), urbanisation (rural,
urban), practice size (number of contacts in relevant
period), type of practice (single, group). Comparison
between groups was done by multivariable regression
analysis, which the three-level clustering of patients, GPs
and practices into account. Depending on the distribution of each outcome, linear regression, negative-
binomial regression or Poisson regression models (for
count data) were used. Since multiple hypotheses were
tested in this analysis, the Bonferroni correction was used
to compensate for multiple comparisons. For all analyses,
results were considered statistically significant, if the p
value was 0.05 or less.
Patient and public involvement
Exploring strategies to provide and maintain access to
high-quality primary care is of public interest, particularly
Senft JD, et al. BMJ Open 2019;9:e033325. doi:10.1136/bmjopen-2019-033325

Table 1 Patient characteristics: data of patients treated
in practices employing at least one HCA compared with
practices not employing HCAs (non-HCA)
HCA

Non-HCA

P value

No of patients

397 493

463 730

Male (N, %)

174 415 (43.9)

200 775 (43.2)

<0.0001

Age

56.9±18.5

58.4±18.1

<0.0001

Charlson Index

1.37±2.0

1.38±1.98

<0.0001

Care level (N)

 

 

<0.0001

 No care:

378 919

442 024

  
I

11 186

13 165

  
II

5771

6765

  
III

1593

1751

  
IV

24

25

Continuous values are presented as mean±SD.
HCA, healthcare assistant.

in the view of growing prevalence of chronic diseases
and limited healthcare resources. Due to the retrospective study design based on an analysis of pseudonymised
data, patients could not be identified, nor be informed or
involved into this study. The public dissemination of the
results is intended to be achieved by scientific publication.
Results
A total of 861 223 patients were evaluated in the observation period from 1 January to 31 December 2014. A total
of 397 493 patients were treated in practices involving at
least one HCA to primary care (HCA group), 463 730
patients were seen in practices, which did not employ
HCAs (non-
HCA group). Patients characteristics are
shown in table 1.
According to the adjusted analysis, patients in the HCA
group had an 8.2% lower rate of specialist consultations
(p<0.0001). Per-patient number of hospital admissions
was 4.0% lower (p<0.0001) and number of hospital readmissions was 3.5% lower in the HCA group (p=0.0463).
Prescriptions of follow-on drugs were 14.2% lower and
total outpatient medication costs were 4.69% lower in
the HCA-group, respectively (p<0.0001). No difference
was found regarding the number of GP consultations and
hospitalisation costs (table 2).
Discussion
For the first time, this cross-sectional study assessed high-
volume claims data to evaluate the influence of involving
HCAs on quality and efficacy of primary care in Germany.
The analysis of care-
related data of 861 223 patients
showed a lower rate of hospital admissions, specialist
consultations as well as lower outpatient medication costs
when HCAs were part of the practice staff. Although the
measured effect is low scaled, it is of high relevance for
the development of future primary care concepts. From a
3
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<0.0001
<0.0001
Values are presented as mean±SD.
AD, adjusted difference; GP, general practitioner; HCA, healthcare assistant.

3.57±10.89
1376±51 567

−0.388±0.026 (−0.437 to −0.334)
−71.01±0.011 (−0.070 to −0.026)
3.12±10.15
1333±59 877
Prescription of follow-on drugs
Outpatient medication costs (€)

−14.2
4.69

0.0463

0.1711
0.73
6319±9278

0.216±0.721

−0.036±0.018 (−0.071 to −0.006)

6239±9388
Hospitalisation costs (€)

−40.42±0.005 (−0.018 to 0.003)

0.210±0.682
Hospital readmissions

−3.53

<0.0001
0.286±0.790

−0.013±0.008 (−0.057 to −0.025)
0.272±0.762
Hospital admissions

−4.00

0.0028
<0.0001
13.72±11.81
4.89±8.38

−0.063±0.021 (−0.105 to −0.022)
−0.209±0.018 (−0.245 to 0.173)
13.46±11.42
4.59±8.23
GP consultations
Specialist consultations

−0.21
−8.21

P value
AD in %
AD (95% CI)
HCA
Per-patient outcome

Non-HCA

Adjusted difference (AD) HCA versus non-HCA
Unadjusted outcome

Outcomes: outcome parameters for patients treated in practices employing at least one HCA compared with practices not employing HCAs (non-HCA)
Table 2

4

patient-centred view, avoiding hospitalisation or unnecessary medication may help to reduce patients’ burden and
morbidity due to hospital stay or pharmacological side
effects. On the other hand, avoidable treatment will be
not only a central determinant of quality, but a key cost
factor for healthcare systems, which will be challenged by
the rising prevalence of chronic diseases in the future.
The measured effect may be hypothesised to be due
to an improved patient access to primary care. Either
directly by being attended to by an HCA, or indirectly
by improvement of workflow, patients may benefit from
a higher quality and efficacy of care. Hospitalisations
and specialist consultations may be avoided by a more
intensive outpatient care facilitated by HCA involvement. Particularly, patients with chronic diseases may
benefit from extended services like intense monitoring,
education and reminders.21 And eventually, costs for
prescriptions may be reduced by efficient management
of medication regimen.
To date, knowledge about potential effects of involving
higher qualified non-physician healthcare professionals
in primary care is low. Several RCTs evaluating disease
management programmes for chronic conditions like
chronic pulmonary disease or heart failure involved practice assistants with enhanced educational training and
responsibilities, however, did not prove an effect of these
programmes on relevant care indicators.6 15 22 A potential
reason for this contrast to our findings may be an underpowered sample size postulating a reduction of avoidable
hospitalisations up to 20%. The results of our study show
a much smaller effect with a reduction of 4% hospitalisations when HCAs were involved, which in our opinion is
closer to reality in primary care. As a comparison, even in
settings of complex disease management programmes for
heart failure patients, low rates of reduction in all-cause
hospitalisation are common when involving academically
educated non-physician work forces and specialist physicians, with a range of up to 8% as a recent meta-analysis
of 12 RCTs showed.23
Another relevant finding of this study is that the rate
of GP consultations was only slightly reduced by 0.21%
when HCAs were involved. This is noteworthy, since a
distinct reduction of GP consultations might have been
expected assuming that HCAs perform chosen routine
tasks independently. One the other hand, this result may
reflect that involvement of HCAs is not implemented as
a one-way delegation or as a substitution for physician
care as has been proposed for nurse-led care concepts,17
but more as a team interaction. However, no conclusion
can be drawn by this study with regard to the specific
role of HCAs within the practice staff. As a recent survey
showed, in Germany, there is no firmly standardised
professional role for HCAs. Performed tasks differ widely
from simple patient assessment or basic wound care to
tasks with substantial responsibility like emergency home
visits, chronic care management or treatment of complex
wounds.7 Eventually, the GP decides which tasks are
performed by HCAs and to what extent they perform
Senft JD, et al. BMJ Open 2019;9:e033325. doi:10.1136/bmjopen-2019-033325
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them independently. While this approach meets individual eligibility, more standardisation may be favourable
to identify tasks to be shared in teams according to their
effect on care quality and efficacy. Furthermore, it could
help to reveal potential limitations, as found in nurse-led
self-
management programmes of COPD, which have
been associated with higher airway-related mortality.15 24
A promising approach for a standardised involvement
of HCAs certainly lies in chronic disease management
programmes, which proved to be efficient for heart failure
or asthma bronchiale.23 25 26 Furthermore, patient monitoring by HCAs could be supported using new IT-based
methods such as web-based telemedical care, which has
been shown to prevent hospital admissions and reduce
all-
cause mortality in heart failure patients.27 Finally,
involving HCAs in standardised translational approaches
after hospital release may be promising to reduce readmission rates.28 29
Limitations are given by the study design and the associated risk of confounding factors. Due to the nature of
claims data, the parameters available for analysis were
limited. The omission of practice details was an important
element of the data protection contract for participating
practices with the objective not to be identifiable by
researchers. Thus, further potentially relevant factors
such as educational level and experience of the staff or
structural characteristics of the practices like equipment
or procedural factors such as available diagnostics and
treatment options, were not available for this analysis.
Furthermore, the evaluation of relevant patient-reported
outcomes such as quality of life was not possible in this
analysis. On the other hand, we deliberately chose claims
data for this analysis due to the high volume and statistical power necessary to assess the chosen outcomes.
Furthermore, in our opinion, the available structural
factors included in this analysis represent an appropriate
and best possible adjustment for the measured outcomes.
This high-
volume cross-
sectional study showed that
involving HCAs in primary care in Germany is associated
with a reduction in hospital admissions, specialist consultations and overall medication costs. Consequently, broadening qualifications and responsibilities of non-physician
work forces may be a successful strategy not only to alleviate physicians’ workload, but to improve quality and
efficacy of primary care to meet future healthcare challenges. Further studies should explore specific tasks to be
shared with non-physician workforces and standardisation of the professional role.
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