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Abstract

Objectives: Chronic Obstructive Pulmonary Disease (COPD) is a common health problem to be dealt with in
primary care. Little is known about the quality of care provided for patients with COPD in Germany.
Therefore, we wanted to assess the current quality of care delivered by a primary care network (PCN) for
patients with COPD. Methods: A cross-sectional study was conducted in collaboration with a primary care
network (PCN). All patients of the PCN aged 40 years and older with a diagnosis of COPD were identified
through electronic health records (EHR). A set of quality indicators (QIs) developed in accordance with
current COPD-guidelines were appraised through numerical data retrieved from the EHR. Results: In
total, 2,568 patients with COPD were identified. Their mean age was 67 (SD =+ 12) years, 49% were male.
Thirty-five percent had a parallel diagnosis of asthma. There was no documentation of any spirometry for 54%
of patients; 29% had a spirometry within the previous year. An influenza vaccination was documented for 37%
within the preceding 12 months; 12% received a pneumococcal vaccination in the last 6 years. Smoking status
was documented for 44% within the last year. Conclusion: The quality of care for patients with COPD in the
PCN seemed suboptimal, despite the presence of a Disease Management Program (DMP). This finding is likely
to apply widely to German general practice. Quality assessment through currently available EHR data was
challenging due to non-standardized and insufficient documentation.
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Introduction The idea of controlling or managing doctors and
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Chronic Obstructive Pulmonary Disease (COPD) is a the quality of care they deliver is not new." In the

major health problem in most industrialized coun-

tries. In 2010, it affected around 8% of the German

population and it is expected that prevalence will  Friedrich-Alexander-Universitit Erlangen-Niirnberg (FAU),

increase to around 10% by 2030.1 On an interna- Institute of General Practice, Erlangen, Germany

tional scale, COPD care frequently does not comply
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Table I. Definition for a long-term patient with regular practice visits, definition for a patient with COPD.

Definition for a long-term patient with regular
practice visits

Definition for a patient with COPD

>40 years of age

insured with a German statutory health insurance

first patient—doctor contact in a general practice of the
GPN >24 months prior to the date of data extraction

>5 patient—doctor contacts to GPs from the GPN

> patient—doctor contact in a general practice of the
GPN within 12 months before the date of data
extraction

>40 years of age
>3 documentations of a COPD diagnosis (i.e. an ICD-10-

GM-code starting with “J44.”) within 24 months before the
date of data extraction

United Kingdom (UK), Clinical Governance (CG) has
been widely implemented as a “top-down” procedure
in both general practice and in-patient care.” The
attainment of predefined quality marks based on rec-
ommended clinical pathways in general practice was
linked to financial incentives in the “Quality and Out-
comes Framework” (QOF). Although CG is widely
unknown in Germany, German general practice also
experienced a “top-down” tightening of regulations
with regard to quality assurance since the turn of the
millennium. In 2006, a Disease Management Program
(DMP) for COPD was introduced, aiming at standar-
dizing and improving care, and cutting down health
care expenses. This is sought to be achieved by
encouraging regular follow-up visits, GP training,
patient education, standardized electronic documen-
tation offering performance feedback and benchmark-
ing, and other measures. Both DMPs and QOF
represent a form of governing intrusion by politics
into the GPs’ professional independence making them
accountable for high(er) quality services.

In a research project we approached the implemen-
tation of CG in German general practice. However,
instead of a “top-down” strategy we rather aimed for
a “bottom-up” approach, by engaging GPs in the imple-
mentation of CG as part of their professional duties
such as self-reflection and taking control over their field
of work.® After having conducted a pilot trial in a prac-
tice attached to the Institute for General Practice of the
University of Erlangen (results submitted June 24, 2020
to Zeitschrift fiir Allgemeinmedizin (German), transl.
Journal for General Practice) we wanted to test its fea-
sibility in a larger network of practices. The principal
aim of this study was to assess the current quality of
COPD care in a higher number of German general
practices. Firstly, quality indicators (QIs) were derived
from different Clinical Practice Guidelines (CPGs).
These were then appraised through numerical data

retrieved from the EHR, to find out how many of the
cases of COPD fulfilled the individual quality criteria.

Methods

A cross-sectional study design was chosen to assess
COPD care quality with the means of QlIs.

Practice recruitment

We approached a primary care network (PCN) in the
region of Franconia that is managed centrally and is
using a common EHR software with central data stor-
ing. The PCN comprises around 25 practices in rural,
suburban and urban areas, with more than 75 physi-
cians who are either specialized in general practice/
general internal medicine or in other specializations.
Patients treated exclusively by specialist doctors were
not considered.

Study population

Our analysis was based on billing codes within the
German statutory health insurance system for publicly
insured patients which involves approximately 87%
of the German population.” Only long-term patients
with regular practice visits were included, if they met
the following three criteria (Table 1): 1) The first
doctor-patient contact in a general practice of the
PCN had taken place 24 months prior to the date of
data extraction or earlier. 2) There were at least five
doctor—patient contacts to GPs of the PCN. 3) At least
one doctor—patient contact in a practice of the PCN
had occurred within twelve months before the date of
data extraction. In Germany, coding of all diagnoses
with the German Modification of the 10th revision of
the International Statistical Classification of Diseases
and Related Health Problems (ICD-10-GM) is man-
datory for quarterly billing purposes.® A patient was
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Table 2. Descriptions of ICD-10-GM diagnoses for COPD with FEV| values.
additional digit for
ICD-10-GM-code
specifying degree FEVI (%

ICD-10-GM-code Definition of COPD predicted)
]44.0 Chronic obstructive pulmonary disease with acute lower 0 <35%

respiratory infection
J44.1 Chronic obstructive pulmonary disease with acute I >35% but <50%

exacerbation, unspecified
]44.8 Other specified chronic obstructive pulmonary disease 2 >50% but <70%
]44.9 Chronic obstructive pulmonary disease, unspecified 3 >70%

Notes: The ICD-10-GM-code specifies the type of COPD. The additional digit is added to the ICD-10-GM-code classifying COPD-

severity on the basis of FEVI values.

Example: “J44.83” represents an “other specified chronic obstructive pulmonary disease” with the patient’s FEV | -value being greater
than or equal to 70% of the FEV| predicted. Consequently, this code can only be assigned if the patients’ current FEV | value is known.

defined as “patient with COPD” if he/she had at least
three documented diagnoses of COPD in his/her EHR
within 24 months before the date of data extraction
(Table 1). As COPD is uncommon in young patients
only patients aged >40 years were included.

Selection of Qls

The QIs applied were derived from both current Ger-
man and international CPG recommendations as well
as from relevant publications (A list of the CPG and
publications can be obtained from the corresponding
author). These were identified through a literature
search within CPG databases, namely the Scottish
Guidelines International Network (G-I-N), the Amer-
ican former National Guideline Clearinghouse
(NGC), the British National Institute for Health and
Care Excellence (NICE) and the Scottish Intercollegi-
ate Guidelines Network (SIGN), on PubMed and
Google Scholar, and by reference tracking. The
authors discussed and agreed on a set of 17 QIs for
this study (Table 3, column “QI”), focusing on vari-
ous aspects of COPD care. For each QI, both absolute
and relative frequencies were calculated. Except for
the QIs regarding therapy (QI #13-QI#15, Table 3), a
lower percentage clearly corresponded to a lower
quality of care and vice versa (Table 3, column
“Percentage”).

Data collection

Data extraction was performed by the PCN’s IT-
personnel with the remote support of our research
staff. Since the EHR software of the PCN did not offer
sufficient options for data retrieval itself, the PCN’s

IT-personnel directly accessed the EHR database
using SQL (Standardized Query Language). QIs were
“translated” into electronic SQL queries for the iden-
tification of patients with COPD, the grading of the
severity of the disease and the detection of comorbid
diseases like asthma. For the assessment of the num-
ber of patient—doctor contacts and the identification of
performed diagnostic and therapeutic procedures bill-
ing codes were used. Prescribed medication is auto-
matically coded with the Anatomical Therapeutic
Chemical (ATC) classification in the electronic pre-
scribing process. By applying these search queries, we
were able to gain the information needed for the deter-
mination of 11 QIs (Table 3). For the remaining six
QIs, a free-text search was conducted. Grading of
disease severity according to the German National
Guideline for COPD follows the old Global Initiative
for Chronic Obstructive Lung Disease (GOLD) defi-
nitions based on FEV1 values, without the A-D
assessment of the current GOLD-guideline.” Further-
more, the FEV1 cut-off values for the grades of
COPD-severity, as defined by ICD-10-GM are differ-
ent from those given in the national CPG,’ the differ-
ence being small though and maybe unimportant
(Table 2). The A-D assessment is taking clinical mea-
sures like exacerbations and symptoms into account,
using mMRC (modified British Medical Research
Council dyspnea scale) or CAT (COPD Assessment
Test) scores.'® To find out whether these scores had
been used to assess patients with COPD, the EHR
were searched for these terms as a letter string. Def-
initions for the free-text based searches can be found
in the column “Alternative definition of numerator” in
Table 4.



sJojedIpUl

Ajrenb = s “Jorejipoyduoig-i1sod = Qgd ‘[12UnoD) YdoJeasay [ed1paly Yshlig paipow = YW ‘(S)p1oaa1sod11a0d pajeyul = §D)| ‘(UONEBIYIPOL] UBWISD) SWI|qOId YI[BSH pPaiejay pue sasessiq
JO UONEDYISSE|D) [BDNISNIEBIS [BUONBUIRIU| = |D-0|-QD] ‘A13owouids ur s | ul swn|oA A1oledidxs padioy = | A3 ‘weaSoud JuswaSeuew asessip = dlJ ‘Osesslp Aueuow|nd 9A1RINIISQO dUOIYD
= AdOD ‘1591 WBWSSIsSE Q4O = 1V ‘Xopul ssew Apoq = ||g ‘WaIsAS uonedlyisse|D [ediwsyD) dnnadessy] [ediwoieuy aya 01 3ulpJodde 9pod = 9p0)-D |V ‘49quINU = # :[SUOIEIARIqQY
aJed Jo Ajenb usy3iy & 01 puodsauuod Ajues)d jou saop adelusduad 4aysiy e G- |# |O 404 I8yl pPaI0U g IShW 31 ‘SUOIBdIpaW pajeyul
Yyam saeah 0p< AdOD Yum sausned jle = | |# [ 40} J0IBUILIOUSP 3 ‘S43A O < AdOD Yum siusned Supjows |[e = 0 |# | 40} Jo1BUIWOUSP § ‘7 9|q. ] pUuE  SJoledipul Aijenb jo uonss|ss,, uonsss
99s s|1BI9p J0} § £, 00| X (JOIBRUILIOUDP/IOIRIDWINU), UOIDEI) Y3 JO INSDY + ‘89§T = (U) JoJeulIOUDP JO ONfeA ‘siedh Op< AdOD Y3m sausnjed [|e ;iojeuiuousp jJo uoniuyaq
‘sasapuaJed ul psauasaud osje ade Yolym
.JOlBISWINU JO UONIUYR(],, UWN|OD BYI UIYUM SPOLIDd SWI JUSISHPIP Y3 01 U9 sasaypualed ul umoys saSeiusdtad pue sanjea ‘siaquinu S|OYM 01 papunO. aJe 3|qel SIY3 Ul $93eIUSd134 :S9J0N

%>
(%8¥) %8+
(%87) %€T

(%8¥) %6¢
(%09) %I+

6
(8€z1) 8¢€T!
(9€2) 665

(8€21) 066
(8821) €501

3|qpIdDAIXD J0U
3|qDIDAIX3 10U
3|qpIdDAIX3 10U

3/gDIOD4IX3 J0U
3|GD1ODIIX 10U

pajuswndop wes3oud uoneonpa uaned ayl 4oy apod 3ulf|iq B Yum sedk 0p< AdOD Yaim siuaned (e
sypuow (47) Tl

SE| 3Y2 UIYIM parepdn U0 paIUSWINIOP A|MBU SEM SWSYDS UONREIIPaW Iuaned B WOYM J0j sieak 0p< AdOD Yum sausied ||e
syauowl

($7) T1 3se| a3 ul (3nup Sulureauod-gH| Jayroue 4o) §H| ue jo uondiidsaid suo Ises| 18 Yum suesk op< AdOD Yam siuaned e

syauow () | ISl Y3 UIyaIm JoJe[Ipoyduo.q pajeyul ue jo uondlidsaad auo 1ses| 38 Yam saeah 0y < ddOD Yaim siuaned |je

syauow ($7) 7| Ise| 9Y3 UIyIM suonedipaw pajeyul jo uondiiosaid suo 1ses| 38 Yum sueak o< dOD Yam siusned e
sypuow (y7) T1 358 3y

ul (1D 40 DYWW) 2uswssasse (qdOD PI2NPUOD B JO UONEBIUSWNIOP SUO Ise| 1B YUM Saeak Op< AdOD Yaim sauaned |fe
syuow () | 3se| ay3

UIYIM [ g 11943 10 3y3lom pue 3ySisy Apoq JIsy3 Jay3Is JO UOIBIUSWNDOP SUO 1I5B9| 3B YIIM S8 0y < 0dOD YaIM siusied ||e
Fsipuow (p7) 1 3se|

ay3 ulyam anbiuydes Jsjeyul JIBYI JO JUBISSISSE UB INOGR UOIIBIUSWINIOP SUO ISBI| 3B YIM SIBaA O < QdOD Y3m siuaned |je
$supuow (y7) 7| Isel

3Y3 UIYIIM 3DIAPE UOIIESSSD SUDJOWS USAIS INOGE UOIEIUSWNIOP U0 ISBI| 3B YIIM Sk Oy < AdOD Yam siusned 3upjows |je

syauow ($7) | 3SB| 9Y3 UIYIIM sniels SupjoWs PAIUSWINDOP dUO 3ISeI| 1B YIIM Sk 0 < AdOD Yam sausned |e
syauow 7/

weJa3o.d uonesnps usned /|
papiroud
Swayds uonedIpaw usned 9|

Adesayy 5| S|
Joreipoypuouq (Auy) 4|
suonedipsw pajeyu| €|

LvD Jo DYWw I
ING AYSIeMAYSIRH ||
anbiuysa3 JseyUl

JO JUBWISSasSyY (|

92IApE uOnESSad Supjows ¢
smels Supjows g

%I 8I€ 1SB| 9U3 UIYIIM 9OUO ISBS| I8 PIIUSWINIOP UOHEBUIIIEBA [B220d0Wnaud 4o 3pod Sul||iq & yim sieak 0p< ddOD Yam siusned |je UONBUIDDEBA [BDD0d0WN3UY  /
(%e¥) (o111) syauow (47)

%LE 156 T 3SE| 3Y3 UIYIIAM SDUO 1ISBI| JB PAIUSWINJOP UOIIBUIDILA BZUSNUI 404 9POD B B Yum saeah 0p< dOD Yaim sausied (e UOITBUIDDBA BZUSNU| 9
Ajeingau syusunuiodde

%0¢€ 9// dn-mojjo} pajnpayas J1ays Joy Jeadde pue GdOD 404 dINQ Y3 Ul PI||0JUd dJe OYM SJaedhk Op< ddOD Ym siuaned e uonedpnued-4ya §

%6¢ S€/ §3unodoe ojul sanjeA-| A3 SdE3 B3 BP0 D0 |-QD| PRIUSWNIOP BUO IsBD| 3B UM Saeah Op< dOD YIm siuaned e sisoudelp WO-0|-dD| PRI'®Ied  #

(%9¢) %6T (£26) 952 syauow ($7) | ISe| 9Y2 UIYIM 3DUO ISBI| I8 PaIuaWndop AnswoJids 1oy apod 3ul||iq e yam saeak 0p< AdOD Yaim sauaned e Answouids Jusday ¢

%9 8l (419A3) Answouids Joy 9pod 3ul|jiq paIUSWINIOP SUO 1sBd| 1B YAIM SUeak 0 < AdOD YIm sausned |e Answouids JaAg ¢

Answouids
3|GDIODIIXS 10U (12A9) Andwouids J101e|IpoY>U0.Ig-150d JO UONEIUSWINIOP BUO ISEI| B YUM SIBA Op< AdOD YaIm siuaned |e add Aq pawuyuod qdoD |
-+a3ejuadiag wlojeIaWNU wlojeIaWINU jJo uoniuyag 1D #
Jo anjep

‘AdOD 404 SO “€ @198l



Heinmiiller et al.

Table 4. Qls for COPD—alternative searches.

Alternative definition for numerator (based on free-

Value of

# Ql text/hybrid searches)$ numerator$ Percentage+
I COPD confirmed n/a still not extractable

by PBD

spirometry

8 Smoking status

all patients with COPD >40 years with at least one

1118 (1144)  44% (45%)

documentation of the German terms for “smok*,”
“tobacco,” “cigar®,” “pack years or “PY” and/or the ICD-10-
GM code “FI7.” within the last 12 (24) months §

9 Smoking cessation n/a

still not extractable

advice
10 Assessment of n/a still not extractable
inhaler technique
I'l BMl/height and all patients with COPD >40 years with at least one 156 (256) 6% (10%)
weight documented value of a BMI (or a combination of height and
weight) within the last 12 (24) months
12 mMRC or CAT all patients with COPD >40 years with at least one free-text I (1) <1% (<1%)

documentation of the term “mMRC” and/or the term

“CAT”§

Notes: Percentages in this table are rounded to whole numbers. Values and percentages shown in parentheses refer to the different
time periods within the column “Alternative definition for numerator” which are also presented in parentheses.

$ Definition of denominator = all patients with COPD >40 years; Value of denominator (n) = 2568; -+ Result of the
fraction “(numerator/denominator) x 100”; § for details see section “Data collection and analysis”

Abbreviations: # = number, BMI = body mass index, CAT = COPD assessment test, COPD = chronic obstructive pulmonary
disease, ICD-10-GM = International Statistical Classification of Diseases and Related Health Problems (German Modification), MMRC =
modified British Medical Research Council, PBD = post-bronchodilator, Qls = quality indicators

Extracting information about patients with COPD
enrolled in the German DMP for COPD was not pos-
sible as the electronic DMP-form being completed
after a DMP consultation, is not accessible within the
regular EHR software. As DMP-forms are filled in by
non-physician staff based on the information in the
EHR, it can be presumed, that DMP documentation
does not contain more information than routine EHR
documentation.

Results

Data extraction was conducted on January 17, 2019
identifying a total of 20,993 long-term patients (>40
years of age) with regular practice visits for the entire
PCN. Of these patients, 2,568 (12%) fulfilled our
inclusion criteria (see “Study population” and
Table 1).

Patient characteristics and documentation
of coded diagnoses
Investigated patients with COPD (>40 years) had a

mean age of 67.2 (SD + 12) years; 49% of them were
male. COPD was not documented as long-term

diagnosis (in the problem list) in 73% of patients with
COPD. An additional diagnosis of asthma could be
found in 35% of patients with COPD. For 25% of the
patients an ICD-10-GM code for an acute exacerba-
tion of COPD was documented at least once within
the previous 24 months.

Quality indicators

Numerical data allowing for the descriptive analysis
of the QIs were available for 9 of the 17 QIs (Table 3).
In 1,182 (46%) of the 2,568 cases with COPD a spiro-
metry was at least once documented in their EHR. A
specific ICD-10-GM diagnosis for the grade of COPD
that takes the FEV1-value of a previous spirometry
into account (see example in table caption of Table 2)
was found in 735 (29%) patients (QI #4). Enrolment
in the DMP for COPD and regular appearance for the
DMP follow-up visits (at least half-yearly) was docu-
mented for 776 (30%) patients (QI #5). Inhalable
medication (irrespective of the sort of drug and the
number of prescriptions) was prescribed to 1,053
(41%) patients with COPD in the preceding twelve
months (QI #13), 990 (39%) of which received any
bronchodilator (QI #14) (including monotherapy and
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fixed combinations) and 63 (2%) of which received
inhalable corticosteroid (ICS) only (monotherapy).

The results of the remaining six Qls, are based on
free-text or hybrid searches. Nevertheless, we were
only able to obtain numerical values for three of the
six remaining QIs. The QIs “COPD confirmed by
post-bronchodilator spirometry” (QI #1), “Smoking
cessation advice given” (QI #9) and “Assessment of
inhaler technique” (QI #10) could not be conclusively
extracted from the EHR (Table 3 and Table 4).

Documentation of smoking status could be found
in 1,118 (44%) of the 2,568 patients with COPD
within the previous twelve months (QI #8). The body
mass index (BMI) or a combination of height and
weight (allowing for the post hoc calculation of the
BMI) was documented for 156 (6%) of patients with
COPD in the last year (QI #11). Text sections within
the EHR indicating that an assessment of COPD
symptom severity was conducted using mMRC or
CAT were found for 1 (<1%) COPD patient in the
previous twelve months (QI #12).

Discussion

Our analysis revealed insufficient quality of COPD
care in the PCN which is probably representative for
other German GP practices, despite the existing DMP
COPD. Because of shortcomings of documentation
quality, assessment of some QIs was challenging.
Overall, the EHR software does not adequately sup-
port standardized documentation and hence data
analysis.

Quality of care

Concerning COPD care quality, two published cohort
evaluations of the DMP COPD revealed an improve-
ment in adherence to guidelines''"'* but also men-
tioned the problem of any DMP-evaluation, namely
participation bias, with motivated patients being more
likely to participate and less likely to drop out of
DMPs. Knowing that only about 10% of all the
patients with COPD are enrolled,'? highlights the
importance of improving the care process, irrespec-
tive of enrollment in this program.

To estimate the room for improvement, we com-
pared certain QI results internationally. For the diag-
nosis of COPD, spirometry is mandatory. Moreover,
for patients with confirmed COPD, spirometry is rec-
ommended to be repeated yearly.'® The proportion of
patients in our study who ever had a spirometry docu-
mented was only 46%. This low number seems not to

be limited to Germany. The corresponding numbers
are 11.7% for Austria'® and 60.9% for Italy.'* In our
study, spirometry had been performed in 29% of
patients with COPD within the preceding year. A
US study revealed this number to be 35.5%'> and in
Switzerland it was 51%, even outside an integrated
care program.’ Because treatment should follow the
grade of disease severity, its determination and doc-
umentation is necessary. We found only 29% of
patients with COPD to be classified according to dis-
ease severity with ICD-10-GM. Other studies found
documentation of FEV1-based GOLD grades in 48%
(USA) (15) and 72% (Switzerland).> The use of
mMRC or CAT scores, part of the more recent GOLD
grading, was found for <1% of patients with COPD.
The German DMP for COPD includes electronic doc-
umentation asking for the latest FEV1 value but stran-
gely not for the grade of disease severity. To what
extent knowledge of the FEV1 value alone, without
translating it into a disease severity code, is influen-
cing grade-adjusted prescribing is unclear. Within the
COPD DMP also many items regarding general health
such as blood pressure, openness to healthy diet coun-
seling and the evaluation of the risk for osteoporosis,
are evaluated. It seems like the German DMP could
put a stronger emphasis on the core areas of COPD
care.

The QIs of treatment revealed a comparably low
performance level as the diagnostic ones.
Influenza vaccination. Most CPG recommend a yearly
influenza vaccination for patients with COPD.”'¢ In
our study only 37% had received it in the previous
twelve months, which is low compared to the vacci-
nation rate in an Italian (44.2%),"* a Swiss(49%)’ and
a Welsh 66.0%'7 study.
Smoking. Knowing that only smoking cessation can
slow down the course of COPD (10), smoking cessa-
tion counseling probably is the most important treat-
ment. A proxy for counseling might be the repeated
documentation of smoking status. We perceive the
fact that many German EHR software systems lack
an entry field for the documentation of smoking status
as remarkable in itself. Still, in our study approxi-
mately 44% of patients with COPD had their smoking
status documented in some form within the last year.
Other countries seem to achieve higher rates: 77.4%
of Welsh patients with COPD had their smoking sta-
tus documented in the preceding 15 months.'” In a
Danish study, it was found for 92.1% of patients with
COPD in general practice’ and a Swiss study even
reported a rate of 95%.°
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Inhalable medication

The description of the QIs concerning inhalable med-
ication needs some interpretation. Twenty-three per-
cent of patients with COPD received an ICS (as
mono- or in combination therapy) within the last year.
As we were not able to assess the disease severity
grade and 35% of the patients had both diagnoses
COPD and asthma documented, it was not possible
to determine whether ICS treatment in these patients
was adequate. A small number (2%) received an ICS
in monotherapy in the last twelve months, although
there is no indication for ICS monotherapy in COPD.
Either these patients are treated incorrectly or the
diagnosis COPD is wrong and should have been
asthma instead. We assume that many of the 23% of
patients in our study treated with ICS are overtreated.
This assumption is strengthened by a recently pub-
lished German study, in which a cohort of patients
with COPD was classified according to the most
recent GOLD grades (with A-D assessment). A com-
parison between their actual medication and the
GOLD recommendations revealed that “two thirds
of German patients with COPD received an ICS
which ...was not indicated in about half of these
cases....”'®

Quality of documentation

Despite the additional application of alternative
search queries, three of 17 QIs could not be deter-
mined. Thus, regarding the QI “COPD confirmed by
post-bronchodilator spirometry” it remains unclear
whether there is only poor documentation (partly
caused by the missing option to diagnose asthma-
COPD-overlap-syndrome in ICD-10) or also lacking
diagnostic differentiation with the double diagnosis
asthma and COPD. Seventy-three percent of patients
with the diagnosis of COPD reported three times in
the last 2 years (inclusion criteria), didnt have the
diagnosis documented in his/her problem list. Not-
withstanding this uncertainty about the extent to
which lacking standardization of the EHR is hamper-
ing the process of care in daily practice, this lack itself
calls for improvement in structure quality. An elec-
tronic checklist might serve as a reminder for impor-
tant elements of care and as a quick means of
structured documentation leading to good quality data
at the same time. A good EHR should provide an
opportunity to enter structured information and offer
physicians hands-on feedback, comparable to the pop-
up system for missing Quality and Outcomes (QOF)

indicators in the UK. However, this top-down clinical
governance was shown not to result in better mortality
outcomes.'” As patients with the most complex needs
are more likely to be excluded from the scheme, a prob-
ably considerable participation bias complicates evalua-
tions, as mentioned earlier for the German DMPs.
Furthermore, some doctors in the UK may feel deprived
of their professional freedom and argue that the QOF
created perverse incentives.”’ Therefore we hypothe-
size that a “bottom-up” approach tailored to what moti-
vates GPs to optimize their care for chronic patients and
with the necessary amount of process-ownership, with a
sustaining EHR, might be the way to go.

Strengths and limitations of this study

To our knowledge, this is the first study in Germany
using a large number of routine data directly derived
from EHR for the evaluation of COPD care quality in
general practice. Another strength can be seen in the
fact that a large number of long-term patients with
COPD were included, irrespective of their DMP
enrollment. However, there are also a number of lim-
itations. As stated in the quality of documentation
section above, documentation may have been incom-
plete or incorrect. Although missing documentation is
not necessarily equal to low performance, this limita-
tion needs to be acknowledged. In Germany patients
do not need a referral from their GP to seek specialist
care and without referral the GPs do frequently not
receive a medical report from the specialist. Reports
mostly arrive via fax and are incorporated into the
EHR in a pdf-format making electronic search for the
relevant data impossible. Thus, some procedures (e.g.
spirometry) may have been performed more often
than reported in this study. Although the majority of
DMPs is carried out by GP practices, few of them are
even exclusively managed by pulmonologists (1-2%)
and other specialists (1-2%)."" A final weakness may
be the limited generalizability of our results. Not only
did we analyze general practices from just one region
but also these general practices were employed in the
same PCN whereas usually GPs in Germany are self-
employed, many of them still in single handed
practices.

Conclusion

Even with the limitations of data quality taken into
account our study clearly seems to reveal suboptimal
COPD care in the German general practice. The fact
of non-standardized and incomplete documentation in
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EHR can be seen as a major indicator of insufficient
quality of care in itself. Our findings highlight the
need for better EHR software that contributes to both,
better electronic documentation and thereby
improved COPD care.
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