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Background:  Much  has been  written  lately  regarding  hospitalisations  for ambulatory  care-
sensitive  conditions  (ACSH)  and their  strengths  and  weaknesses  as  a quality  management
indicator.  The  idea  underlying  ambulatory  care-sensitive  conditions  (ACSC)  is  that  effective
treatment  of acute  conditions,  good  management  of chronic  illnesses  and  immunisation
against  infectious  diseases  can  reduce  the  risk  of  a specified  set  of hospitalisations.
Methods:  The  present  paper  applies  group  consensus  methods  to synthesise  available  evi-
dence with  expert  opinion,  thus  identifying  relevant  ACSC.  It  contributes  to  the  literature
by  evaluating  the  degree  of preventability  of  ACSH  and  surveying  the  medical  and  systemic
changes  needed  to  increase  quality  for each  diagnosis  group.  Forty  physicians  proportion-
ally  selected  from  all  medical  disciplines  relevant  to  the  treatment  of  ACSC  participated  in
the three  round  Delphi  survey.  The  setting  of the  study  is  Germany.
Results:  The  proposed  core  list  is a subset  of  22  ACSC  diagnosis  groups,  covering  90%  of  all
consented  ACSH  and  conditions  with  a higher  than  85%  estimated  degree  of  preventability.
Of  all  18.6  million  German  hospital  cases  in  the  year  2012,  the  panelists  considered  5.04
million  hospitalisations  (27%)  to  be  sensitive  to  ambulatory  care,  of which  3.72  (20%)  were
estimated  to  be  actually  preventable.  If  only  emergencies  are  considered,  the  ACSH  share
reduces  to less  than  8%.  The  geographic  distribution  of  ACSH  indicates  significant  regional
variation  with  particularly  high  rates  and  potential  for improvement  in  the  North  Rhine
region,  in  Thuringia,  Saxony-Anhalt,  northern  and  eastern  Bavaria  and the  Saarland.

The  average  degree  of  preventability  was  75%  across  all diagnosis  groups.  By far  the  most
often mentioned  strategy  for reducing  ACSH  was ‘improving  continuous  care’.

Conclusion:  There  are  several  good  reasons  why  process  indicators  prevail  in the assessment
of ambulatory  care.  ACSH  rates can  however  provide  a  more  complete  picture  by adding
useful  information  related  to the  overall  patient  outcome.  The  results  of our  analysis  should
be used  to encourage  debate  and  as a basis  for further  confirmatory  work.

© 2015  Elsevier  Ireland  Ltd.  All rights  reserved.
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
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1. Introduction
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

In many European countries, providers of ambulatory
care are the first point of contact for patients. Ambulatory
care is thus a cornerstone of health care and measure-
ment of its quality can help to ensure that the system
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works effectively for the benefit of the patient [1]. How-
ever, ambulatory care outcomes are often difficult to assess
because many patients suffer from chronic illnesses with-
out distinct endpoints and it is not uncommon for patients
to utilise several providers simultaneously [2]. Hard out-
comes such as mortality may  in some cases be attributable
to ambulatory care but often occur long after the treat-
ment has been given. Quality improvement schemes in
developed health care systems therefore tend to rely on
intermediate indicators of quality such as lowering blood
pressure or immunisation rates. A sole focus on processes
can however mean that a more holistic and outcome-
oriented view of the patient’s health status is neglected.
For this reason, researchers in the USA began in the 1990s
to consider potentially avoidable hospitalisations as a pos-
sible solution. The concept of ambulatory care-sensitive
conditions (ACSC) was introduced to describe those condi-
tions for which a large proportion of hospitalisations could
be avoided given timely and effective ambulatory care.

A number of recent reviews have discussed the
strengths and limitations of ACSC hospitalisations as a qual-
ity management indicator (for an overview see [3–5]). The
concept rests on the assumption that hospitalisation rates
can be reduced by effective ambulatory treatment of acute
conditions, by effective management of chronic illnesses
and by immunisation against infectious diseases. Increased
hospitalisation rates for ACSC may  thus be indicative of
deficits in ambulatory care [6].

The question of which hospitalisations are sensitive to
effective and timely ambulatory care depends to a large
extent on context. For example, the boundaries of the
ambulatory care sector,1 relevant public health problems
(e.g. infectious diseases prevail in Brazil [7]), physician
training, difference in practice norms, the quality of dis-
ease coding and the (technological) progress of medicine
may  all influence the designation of a condition as ambula-
tory care-sensitive [8]. While several context-specific ACSC
lists do exist, it is often unclear how the lists were compiled
and why some hospitalisations are considered ambulatory
care-sensitive and others not. This may  weaken both the
acceptance and validity of the measure [9].

The relationship between effective ambulatory care and
hospitalisations for ambulatory care sensitive conditions
(ACSH) is moreover confounded by a number of exogenous
factors, for example, patient demographics [10–14], dis-
ease burden [14–16], behavioural risk [15] and socioecono-
mic  factors [2,5,10,14,16–18], the structure of the hospital
sector [2,19] and patient preferences regarding use of care
[15] and compliance [20]. Against this background, it would
seem appropriate to pay careful attention to the reliability
of the ACSH approach for quality monitoring purposes.

In order to encourage the acceptance of ACSH indica-
tors and provide a measure of their reliability, reproducible
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
http://dx.doi.org/10.1016/j.healthpol.2015.08.007

methods are needed to assess the level of agreement for
ACSC among physicians. In particular, it is necessary to
analyse the degree to which ACSH are preventable in the

1 In Germany, about 36% of ambulatory practitioners are, for instance,
general practitioners while the remaining 64% practice as medical spe-
cialists.
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presence of potentially strong confounders and to provide
a systematic discussion of strategies to reduce ACSH. Based
on previous research [6,18,21], the present paper therefore
applies group consensus methods which synthesise the
available evidence with expert opinion in order to identify
relevant ACSC. It contributes to the literature by evaluating
the degree of preventability of ACSH and surveys for each
diagnosis group the medical and systemic changes needed
to increase quality. The setting of the study is Germany.

2. Methods

Relevant ACSC were selected using five criteria devel-
oped by Caminal et al. [21], Solberg et al. [22] and
Weissman et al. [6] and supported by an empirical study
of regional variation in German hospitalisation rates. The
criteria are (i) evidence in the literature that the con-
dition is ambulatory care-sensitive; (ii) the relevance of
the diagnosis for public health; (iii) consensus among
experts and clinicians that the hospitalisation is potentially
avoidable by the effective and timely provision of ambula-
tory care; (iv) clarity regarding the definition and coding
of the diagnosis and (v) the necessity of hospital treat-
ment should the health problem related to the condition
occur [21].

Criterion (i) was  met  by searching Medline, EMBASE,
the Cochrane collaboration and the Internet using the
terms [“ambulatory care sensitive” or “ACSC” or “ACSH”
or “preventable hospitalisations” or “avoidable hospitali-
sations”] in June 2013 with an update in September 2013.
In addition, the authors manually searched the reference
lists of the identified studies to ensure completeness. The
conditions were specified in terms of the World Health
Organisation International Classification of Diseases (ICD)
[23] and ordered by the number of times they were men-
tioned in the literature [8]. ICD-9 codes were converted to
ICD-10 codes using official mapping tables.

Solberg et al. [22] and Weissman et al. [6] suggest that
a diagnosis is relevant for public health (criterion ii) if it
has a hospitalisation rate of least 1/10,000 and/or if it rep-
resents a ‘risky health problem’. Diagnosis groups with a
hospitalisation rate significantly below the recommended
threshold were therefore excluded from the proposed list,
with the exception of infectious diseases for which effective
immunisation is available.

The requirement of expert consensus that the diagnosis
is potentially avoidable by timely and effective ambulatory
care (criterion iii),  the validity of the coding (criterion iv)
and the necessity of hospitalisation (criterion v) were eval-
uated by a panel of 40 physicians using Delphi techniques
between September 2013 and January 2014.

The Delphi technique is a structured interactive method
involving the repeated administration of questionnaires
[24]. The main stages of our Delphi study included the
identification of a proposed list of ACSC, the development
of the questionnaires, the selection of the panelists, three
rounds of anonymous iterative online surveys and, for the
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

first and second round, the summarisation and feedback of
the results.

The number of participants and their representative-
ness affect both the potential for ideas and the acceptance

dx.doi.org/10.1016/j.healthpol.2015.08.007


 ING Model
H

ealth Po

o
t
p
h
t
s
p
r

w
(
s
h
A
o
a
p
c
g
h
f
G
e
r
r
a
r
b
e
t
t

r
i
t
a
F
t
b
[
e
t

b
w
7
s
m
p
t

r
t
e
e
t
w
i
c
c
r

ARTICLEEAP-3443; No. of Pages 9

L. Sundmacher et al. / H

f the study results [25]. Forty physicians were recruited
o participate in the Delphi survey. These were selected
roportionally from all ACSC-relevant medical disciplines,
alf working in the ambulatory sector and half in hospi-
als, practising both in urban and in rural areas (please
ee Appendix II for a detailed list). All panellists had com-
leted residency or support by a physician with completed
esidency during the survey.

In the first Delphi round,  the experts were presented
ith a list of ACSC codes with relevance for public health

criterion ii) that had been identified during the literature
earch (criterion i). Additionally, a database of all German
ospital cases was queried to identify further potential
CSC. A sole focus on published literature may  bias expert
pinion if it “anchors” [26] the participants, thus perpetu-
ting existing ACSC lists so that new and/or context specific
ublic health problems [27] or temporal changes in disease
oding accuracy [28] are overlooked. We  therefore investi-
ated the regional variability of the 100 most often coded
ospital diagnoses in 2011. Conditions were selected for

urther consideration if the median variance among the
erman states was at least 20% greater than expected. The
xpected median variance was estimated using quantile
egression techniques employing the software SAS. High
egional variation in hospitalisation rates may  indicate that

 condition is preventable if conceivably caused by unwar-
anted differences in access or medical practice. On the
asis of the empirical results, a scientific committee of three
xperts selected 20 conditions that they regarded as poten-
ially sensitive to ambulatory care. These were included in
he condition set for the first Delphi round.

Alongside the proposed ACSC list, the participants
eceived written information about the concept of ACSC,
ncluding the description of criteria iii–v and a definition of
he boundaries of the ambulatory sector (office-based GPs
nd specialists together with other ambulatory providers).
or each ICD-code, a personalised online survey asked
he experts whether hospitalisation for the condition can
e prevented by timely and effective ambulatory care
yes/no/to some extent/don’t know]. Finally, both at the
nd of each disease chapter and at the end of the survey,
he experts were invited to propose additional ACSC.

If more than 70% of experts considered a diagnosis to
e ambulatory care-sensitive [yes], then the ICD-10 code
as included in the set for the third round. If more than

0% answered ‘no’, the diagnosis was excluded from the
tudy [29]. The remaining ICD-codes were investigated in
ore depth in a second round. Before conducting the Del-

hi survey, the questionnaire was piloted by a group of
hree physicians.

In preparation for the second Delphi round,  the experts
eceived feedback to show their answers in relation to
he other experts’ answers [percentages of yes/no/’to some
xtent’ and ‘don’t know’ in relation to own answer]. If the
xperts considered a 3-digit ICD-10 code to be ambula-
ory care-sensitive to ‘some extent’ in the first round, they
ere asked to select the appropriate 4-digit ICD-10 codes
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
http://dx.doi.org/10.1016/j.healthpol.2015.08.007

n the second round. If a diagnosis had not reached the 70%
onsensus level, or had been newly proposed by physi-
ians in the first round, it was evaluated in the second
ound.
 PRESS
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Before the third Delphi round,  the experts received
feedback with the results of the second round. The third
questionnaire then listed all diagnoses which exceeded
the 70% threshold in either the first or the second round.
The participants were asked to confirm once more the
appropriateness of the diagnoses. In addition, the experts
evaluated the degree of preventability of selected ACSC
and specified the medical actions and systemic changes
that could lead to a reduction in hospitalisation for the
conditions.

The participants were informed that, according to a
number of studies, not all hospitalisations for ACSC can
be prevented by effective ambulatory care. In particular,
patient-level factors play an important role [10–18]. Physi-
cians were therefore asked to estimate the percentage of
hospitalisations for ACSC that can actually be prevented by
an effective ambulatory care sector, considering potential
exogenous factors and based on their professional experi-
ence.

Furthermore, the panelists were asked which medi-
cal action(s) [immunisation; other primary prevention;
effective treatment of acute disease; early detection of
disease; effective management of chronic disease] and
which changes at the level of the health care system
[better access to ambulatory care; reduction of medical
uncertainty; improving continuous care; other financial
incentives; others] could significantly reduce hospitalisa-
tions for ACSC. These categories were proposed on the
basis of relevant systematic reviews and original articles
and reports [3,14,30–32] describing current health pro-
grammes.

It was  further explained that the category ‘better access
to ambulatory care’ includes structural changes that lead to
improved regional access to practitioners, shorter waiting
times and/or longer office hours in the ambulatory sector.
Additional measures such as telemedicine and extending
the role of non-physician health care professionals also
belong to this group.

The ‘reduction of medical uncertainty’ refers to the
further development and implementation of medical
guidelines, increased and better coordinated further med-
ical education (especially for young medical doctors) and
making it easier for patients to obtain a second medical
opinion.

The category ‘improving continuous care’ describes all
measures aimed at achieving better intra- and intersec-
toral coordination among ambulatory care practitioners
and between ambulatory care practitioners and hospitals.
This includes, for example, the introduction of the elec-
tronic health card, the further development of disease
management programmes and/or improved quality man-
agement in the ambulatory sector.

‘Other financial incentives’ were described as alterna-
tive models of reimbursement such as fee-for-service or
pay-for-performance. Currently, under the German statu-
tory health insurance system, a quarterly standard volume
of services is allocated to every licensed ambulatory physi-
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

cian based on his or her specialisation and number of
patients. Once this quota is exhausted, additional ambu-
latory services are only partially reimbursed. An exception
is made for specific extra-budgetary services deemed to be

dx.doi.org/10.1016/j.healthpol.2015.08.007
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Table 1
Summary of methods and key results of the three round Delphi survey.

1. Round: assessment mostly based on 3-digit
ICD-codes

2. Round: detailed assessment mostly based on
4-digit ICD-codes

3. Round: validation and assessment of
measures to reduce ACSH

• Selection of proposed diagnoses
Selection of public health relevant ACSC based
on literature review.
Identification of 20 public health relevant
diagnoses with a very high regional variation
in Germany.
Identification of altogether 252 (mostly
3-digit) diagnoses.
• Structured questionnaire
Presentation of detailed background
information.
Hierarchical organisation of ICD-codes (usually
3 digits; sometimes 4 digits).
Assessment whether condition is ambulatory
care sensitive [yes/no/only subcategories of
ICD/don’t know].
Participants were asked to propose additional
ACSC.
Decision rule: if >70% agree → validation in 3.
round; if >70% disagree → condition was
excluded; otherwise detailed assessment in 2.
round.
•  Key results
95 of 252 ICD-codes received more than 70%
agreement (→3. round).
14 of 252 ICD-codes received more than 70%
disagreement (→excluded).
66  additional diagnoses were proposed by
physicians.
All 40 physicians completed round 1 and
received a personalised feedback sheet with
own response in relation to the distribution of

• Selection of proposed diagnoses
Additional conditions proposed by participants
if public health relevant.
ICD codes that did not receive 70% agreement
or  disagreement were presented on a more
detailed 4-digit level.
Presentation of 295 (mostly 4-digit) ICD codes.
•  Structure of questionnaire
Presentation of detailed background
information.
Assessment whether condition is ambulatory
care-sensitive [yes/no/don’t know].
Participants could comment in free text space.
Decision rule: if > 70% agree → validation in 3.
round; otherwise → condition was  excluded.
•  Key results
171 of 295 ICD-codes received more than 70%
agreement (→3. round) which could be
extracted to 174 (3-and 4-digit) ICD-codes.
124 of 295 ICD-codes were excluded.
Attrition of 3 physicians.
37 physicians completed round 2 and received
a  feedback sheet with own  response in relation
to the distribution of all responses.

• Selection of proposed diagnoses
Merging and extracting the ICD-codes from
round 1 and round 2 gave 258 generic (3-  and
4-digit) ICD-codes.
• Structure of questionnaire
Presentation of detailed background
information on ACSC and measures to reduce
ACSH.
Last validation whether condition is
ambulatory care sensitive (yes/no/don’t know).
ICD codes were grouped in diagnosis groups.
Decision rule: if >70% agree → diagnosis group
was included in ACSC list.
Assessment of the degree of preventability
ranging on a scale from 0% to 100% broken
down by diagnosis group.
Assessment of medical action which can best
reduce hospitalisation for ACSC broken down
by diagnosis group.
Evaluation of systemic changes to reduce
ACSH broken down by diagnosis groups.
Participants were asked to comment
on/explain answers in free text space.
• Key results
All 258 codes exceeded the 70% threshold (→
included in ACSC list).
Lowest approval rate was 87%.
Estimated preventability ranged from 55% to
96% among all ACSH.
Attrition of 2 physicians.
35 physicians completed round 3.
all responses.

particularly worthwhile, such as those within the disease
management programmes.

In addition to the suggested categories, physicians could
propose alternative quality improvement measures in free
text.

The three survey rounds thus yielded a list of ACSC, each
of which having received at least 70% approval in two  of
the constituent rounds. A scientific committee of experts
checked this final list for consistency and plausibility using
the five criteria proposed by Caminal et al. [21].

Since 1998, the German Federal Statistics Office has
released aggregated data on the primary diagnoses coded
for all hospital patients. Using data for the year 2012, the
age-standardised number of hospitalisations per 100,000
inhabitants was calculated for each ACSC in each of the 412
German districts in order to depict the geographic variation
of ACSH.

3. Results

The literature search identified nine studies or reports
published before 2013 that (i) explicitly applied the
concept of ACSH and/or explicitly distinguished ACSC
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
http://dx.doi.org/10.1016/j.healthpol.2015.08.007

from the wider concept of avoidable hospitalisations
and (ii) described the approach used to select the ACSC
[6,18,21,33–38]. The number of experts involved in the
compilation of existing ACSC lists ranged from 5 [6] to 44
[21]. Of the studies reporting ACSC lists without mention of
the method of ACSC selection, most were based on one of
these nine studies. Please see Appendix III for an overview
of the ACSC lists.

In the first Delphi round,  252 ICD-codes were evalu-
ated, having been identified by the literature review and
the accompanying empirical study. Of these ICD-10 codes,
mostly at the level of 3-digits, 95 received more than 70%
approval while 14 could be excluded immediately. The pan-
elists proposed 66 additional ICD-10 codes, including back
pain, depressive disorders and gonarthrosis.

The second Delphi round evaluated 295 diagnoses at a
more detailed level of mostly 4-digits, of which 171 codes
exceeded the 70% threshold.

In the third round,  the panelists were presented with
the 258 ICD-10 codes that had been selected by the first
and second rounds. The lowest approval rating in the third
round was tuberculosis, with 87% approval. The 258 diag-
noses were then grouped according to disease categories
and experts evaluated for each group both the degree
of preventability and the medical actions and systemic
changes that could substantially reduce hospitalisation.
Table 1summarises the approach and the key results of the
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

Delphi survey.
Based on our findings, we propose as the core list a sub-

set of 22 ACSC diagnosis groups. These 22 out of 40 groups
were chosen based on public health relevance and cover

dx.doi.org/10.1016/j.healthpol.2015.08.007
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Table  2
Full and core list (in bold) of consented ambulatory care-sensitive conditions.

No Name ICD-10

1 Ischaemic heart diseases I20, I25.0, I25.1, I25.5, I25.6, I25.8, I25.9
2  Heart failure I50
3  Other diseases of the circulatory system I05, I06, I08.0, I49.8, I49.9, I67.2, I67.4, I70b, I73, I78b, I80.0b, I80.80b,

I83a, I86b, I87b, I95a, R00.0, R00.2, R47.0
4  Bronchitis & COPD J20, J21, J40-J44, J47
5  Mental and behavioural disorders due to use of alcohol

or  opioids
F10, F11a

6 Back pain [dorsopathies]c M42a, M47a, M53b, M54b

7 Hypertension I10-I15
8  Gastroenteritis and other diseases of intestines K52.2, K52.8, K52.9, K57b, K58b, K59.0
9  Intestinal infectious diseases A01, A02, A04, A05, A07-A09

10  Influenza and pneumonia J10, J11, J13, J14, J15.3, J15.4, J15.7, J15.8, J15.9, J16.8, J18.0, J18.1, J18.8,
J18.9

11  Ear nose throat infections H66, J01-J03, J06, J31, J32b, J35a

12 Depressive disordersc F32b, F33b

13 Diabetes mellitus E10.2-E10.6, E10.8, E10.9, E11, E13.6, E13.7, E13.9, E14, E16.2
14  Gonarthrosis [arthrosis of knee] M17.0b, M17.1b, M17.4b, M17.5b, M17.9b

15 Soft tissue disorders G56.0b, M67.4, M71.3, M75-M77b, M79b

16 Other avoidable mental and behavioural disorders F40b, F41b, F43a, F45a, F50.0b, F50.2b, F60a

17 Diseases of the eye H25a, H40a

18 Diseases of urinary system N30, N34, N39.0
19  Sleep disordersc G47a

20 Diseases of the skin and subcutaneous tissue A46, L01, L02, L04, L08.0, L08.8, L08.9, L60.0, L72.1, L98.0
21  Thyroid disorder E03-E05
22  Metabolic disorders E86, E87.6, E89.0
23  Melanoma and other malignant neoplasms of skin C43, C44
24  Gastritis and duodenitis K21, K29.7, K29.9, K30, K31b

25 Migraine and headache syndromes G43, G44.0, G44.1, G44.3, G44.4, G44.8, R51
26  Malnutrition & nutritional deficiencies D50, D51-D52b, D53.1b, D56b

E40-64, R63.6b

27 Alcoholic liver disease K70a

28 Dental diseases K02, K04-K06, K08, K12, K13
29  Inflammatory diseases of female pelvic organs and

disorders of female genital tract
N70-N72, N75, N76, N84.1, N86, N87

30  Dementia F01, F03
31  Maternal disorders related to pregnancy O23, O24b

32 Diseases of male genital organs N41b, N45b, N48.4b

33 Asthma J45
34  Other polyneuropathies G62b

35 Avoidable infectious and parasitic diseases A15.3, A15.4, A15.9, A16.2, A16.3, A16.5, A16.8, A16.9, A34-A37,
A50-A58, A63, A64, A80, B05-B07, B15, B16.1, B16.9, B17, B18.0, B18.1,
B20-B24b, B26, B34.9, B51-B54, B77, B86b

36 Convulsions, not elsewhere classified R56
37  Decubitus ulcer and pressure area L89b

38 Obesity E66b

39 Perforated, bleeding ulcer K25.9, K27, L97
40  Rare diseases with <5000 cases each F80b, R63.0b, R63.3, R63.8b, Z73b
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a Identified in empirical study of regional variation.
b Proposed by panelists.
c May  not fully fullfil criterion v.

0% of hospital cases of all consented ACSH and all condi-
ions with an estimated preventability of more than 85%.
able 2 shows the ICD-10 codes of all 40 ACSC diagnosis
roups ranked according to the number of hospital cases,
ith the 22 core ACSC groups in bold.

Table 3 presents for the year 2012 the absolute number
f hospital cases attributable to the 22 core ACSC diagnosis
roups, their estimated degree of preventability [ranging
rom 0% to 100%], the number of absolute cases multiplied
y the degree of preventability, and the most frequently
amed medical action and systemic measure to reduce
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
http://dx.doi.org/10.1016/j.healthpol.2015.08.007

CSH for the respective condition.
Some studies on ACSC place emphasis on investigat-

ng unplanned rather than elective admissions for ACSC
38–40]. Unplanned or emergency admissions represent
42% (7.5 million) of all admissions in Germany, with an
increasing trend. In the German context, however, a focus
on emergency admissions is problematic for two  main
reasons. First, a higher rate of hospitalisations for ACSC
might indicate problems regarding access to care (e.g.
lower physician density as a consequence of inadequate
capacity planning in the ambulatory sector), even if the
hospitalisations were planned. Secondly, the labelling of
emergency cases is error-ridden and does not necessarily
reflect the true reason for hospitalisation [41]. Neverthe-
less, in order to assess the sensitivity of our results, we
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

present in Table 3 the proportion of emergency admis-
sions for the 22 core ACSC and the number of emergency
admissions multiplied by their degree of preventabil-
ity.

dx.doi.org/10.1016/j.healthpol.2015.08.007
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Table 3
Summary of results on hospitalisations for ACSC, the degree of preventability, emergency cases and the medical actions [MoCD: Management of chronic
diseases; OPP: other primary prevention; ETaD: effective treatment of acute disease] and strategies to reduce ACSH [ICT: improvement of continuous
treatment]; ***: many not fully fullfil crtierion v.
On the basis of the core ACSC list, 5.04 million German
hospital admissions in 2012 may  be considered sensitive
to ambulatory care. Expert opinion would estimate that
approximately 3.7 million of these cases were actually
preventable. If only emergency-coded admissions are con-
sidered, the number of ACSH reduces to 1.48 million cases.
The degree of estimated preventability ranges from 58%
for gonarthrosis to 94% for dental diseases. Of interest is
that some ACSC listed in at least four of the nine existing
ACSC lists were not included in the present study (epilepsy;
acute appendicitis; sub-codes of infection of kidney, per-
forated ulcus and type 1 diabetes), whereas additional
conditions not previously listed were identified by the sur-
vey (e.g. back pain, depressive symptom, sleep disorders,
gonarthrosis).

The newly identified ACSC were verified by a committee
of three physicians, who reviewed criteria iii-v following
the Delphi analysis. The committee noted that back pain,
depression and sleep disorder may  not fully meet crite-
rion v regarding the necessity of hospitalisation for the
condition. These ACSC are therefore marked with c) in
Table 2. Conditions identified in the empirical investiga-
tion of regional variation are marked with a) and conditions
proposed by the panellists with b).

When asked which medical action might reduce the rate
of ACSH, most experts proposed more effective manage-
ment of chronic diseases, followed by the early detection
of disease and effective treatment. Immunisation had, as
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
http://dx.doi.org/10.1016/j.healthpol.2015.08.007

expected, a minor overall relevance.
When asked which changes were necessary in the

German ambulatory care sector to reduce the rate of
ACSH, the vast majority of physicians suggested greater
continuity of ambulatory treatment followed by better
access to care, reduction in medical uncertainty and
changes to the remuneration system (see Fig. 1). For all
22 core ACSC, ‘strengthening the continuity of care’ was
ranked top by the panelists (see Table 3).

Fig. 2 shows the geographic distribution of age-
standardized rates of hospitalisations for ACSC per 100
000 inhabitants at the district level, based on the core ACSC
list and using data from the year 2012. The maps show
high rates in rural areas of the former East Germany, North
Rhine, Saarland and northern and eastern Bavaria. Fig. 2 is
similar to previous maps which were based on the English
NHS list of ACSC to depict regional variation of ACSH in
Germany [2,42] but with higher concentrations in Nord-
Rhine-Westphalia and mid Germany and lower rates in
East Germany.

4. Discussion

In most European health systems, ambulatory care will
be the cornerstone of ongoing care for an ageing popula-
tion [1]. Quality monitoring is therefore an important tool
to support effective and efficient ambulatory care. In the
present study, we  applied consensus methods to improve
the acceptance of ACSC and contributed to the literature
by evaluating for each condition the degree of preventabil-
ity in a systematic fashion. Furthermore, we surveyed the
medical care and systemic changes that could reduce the
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

rate of hospitalisation for ACSC.
Of 5.04 million hospital cases classified as ambula-

tory care-sensitive by the panel, the estimated degree
of preventability would suggest that 3.7 million were

dx.doi.org/10.1016/j.healthpol.2015.08.007
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Fig. 1. Systemic changes and medical actions needed to reduce ACSH rates.
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ig. 2. Geographical distribution of ambulatory care-sensitive hospitalisa

voidable. This amounts to 27% classified and 20% pre-
entable cases of all 18.6 million German hospital cases
n the year 2012. Considering only emergency cases, the
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
http://dx.doi.org/10.1016/j.healthpol.2015.08.007

CSH share is reduced to less than 8% but still represents
igh potential for quality improvement, for increasing
he patients’ quality of life and for reducing health care
osts.
 Germany for women and men, 2012. The rates are age-standardized.

There are several good reasons why  process indica-
tors prevail in the assessment of ambulatory care. ACSH
rates can however complete the picture by providing use-
 hospitalisations are ambulatory care-sensitive, to what
up consensus study in Germany. Health Policy (2015),

ful information related to patient outcomes and identifying
small areas or practice networks with problems that might
need addressing. The geographic distribution of ACSH indi-
cates significant regional variation with particularly high

dx.doi.org/10.1016/j.healthpol.2015.08.007
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rates and potential for improvement in the North-Rhine
region and in Thuringia, Saxony-Anhalt, Northern and East-
ern Bavaria and the Saarland.

Although the Delphi-panelists were recruited from dif-
ferent medical disciplines and practice in diverse settings,
their ratings were surprisingly consistent and high rates
of consensus were achieved. In the third round, the ACSC
reached an average approval rating of 98%, with a mini-
mum  rating of 87%. Differences in the selection of ACSC
in comparison to previous lists do however demonstrate
the need for combining all existing evidence with setting-
specific consensus. In this context, Marshall et al. stress that
considerable benefit can be gained by using existing work
from other settings when developing quality indicators, but
that it is important to account for variation in professional
culture and clinical practice [43].

Assessing the degree of preventability addresses the
limitation that ACSH are influenced by a number of fac-
tors outside of the control of the ambulatory sector.
These are often difficult to adjust for, especially when
analysing aggregated small area data. An estimate of the
degree of preventability of each ACSC illustrates the poten-
tial for improvement in ambulatory treatment of the
disease and indicates the specific reliability of the mea-
sure. Among the core ACSC, the preventability ranged
from 58% for gonarthrosis to 94% for dental diseases,
with an average preventability of 75% across all diagnosis
groups.

The most often mentioned strategy for reducing ACSH
was ‘improving continuous care’. Interruptions in the con-
tinuity of care are most common when a patient does not
have an ambulatory care physician who coordinates her
or his care. While many patients decide to consult the
same GP on a regular basis, there is no obligation to do
so in Germany. Patients may  utilise practically any physi-
cian anywhere in the country, meaning that physicians may
not be aware if the patient is being treated for the same
or similar condition by a colleague. This potential lack of
coordination may  harm the patient, for example through
the parallel prescription of contraindicating medication,
and lead to inefficiencies, for example through duplicated
treatment and diagnostic testing.

Similar to the lack of intra-sector coordination, there
is no systematic coordination in Germany between the
ambulatory care sector, hospitals, rehabilitation centres
and long-term care. GPs are not directly informed of their
patients’ discharge from hospital. Instead, patients are
handed a discharge note to pass on to their physician,
describing their diagnosis and treatment (regulated by
the Social Code Book V). However, such notes are not
always issued promptly on discharge and it is the patient’s
responsibility to ensure that the necessary follow-up
consultations are scheduled with the ambulatory physi-
cian. This is likely to disadvantage vulnerable patient
groups. Increasing disease burden in ageing societies has
the potential to further increase the fragmentation of
care in most European health care systems, including
Please cite this article in press as: Sundmacher L, et al. Which
degree, and how could the rates be reduced? Results of a gro
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Germany.
Some limitations of the study have to be considered

when interpreting the results. First, it is important to note
that the existence of consensus does not mean that the
 PRESS
licy xxx (2015) xxx–xxx

“correct” ACSC list, opinion or judgement has been found.
It merely helped to identify and establish those ACSC that
the panelists considered important [25]. Concerns have,
for example, been raised regarding the consistency with
which different panels of experts identify appropriate hos-
pitals admissions [44,45]. The results of our analysis should
therefore be used as a means of raising issues for debate
and may  encourage further confirmatory studies. Secondly,
the estimated degree of preventability remains ultimately
subjective and most likely reflects the professional experi-
ence of the participating physicians. Future research on the
preventability of hospitalisations, informed both by evi-
dence and by consensus methods in large groups, would
be desirable.
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