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Patient safety in ambulatory care from the patient's perspective - A retrospective,

representative telephone survey

ABSTRACT

Objectives: Data on patient safety incidents (PSls) in ambulatory care are scarce. The aim
of the study was to record the frequency, type, severity and point of origin of PSls in ambulatory
care in Germany.

Design: Retrospective cross-sectional study.

Setting: Computer-assisted telephone interviews (CATI) with randomly recruited citizens aged
240 years in Germany who were asked about their experiences with PSls in ambulatory care.
Participants: 10.037 citizens 240 years.

Measures: A new questionnaire was developed to record patient experiences with PSls in
ambulatory care. The study reported here targets patient experiences in the last 12 months.
The questionnaire focuses PSIs in 7 areas of medical treatment: anamnesis/physical
examination; medication; vaccination, injection, infusion; aftercare; outpatient surgery; office
administration; other areas. For each PSI reported, detailed questions were asked about the
specialist group concerned and on the most serious harm, the severity of the harm and its
consequences. The target parameters are presented as proportions with 95% confidence
intervals and extrapolated to the population of all 240-year-olds in Germany.

Results: 1,422 of the respondents (14%) reported 2,589 PSIs. The areas most frequently
affected by PSls were anamnesis/physical examination (61%) and medication (15%). General
practitioners accounted for 44% of PSls, orthopaedists for 15% and internists for 10%. 75% of
PSls were associated with harm, especially unnecessarily long pain or deterioration of health;
35% of PSls led to permanent damage. 804 PSlIs (32%) prompted patients to see another
doctor for additional treatment; 255 PSls (10%) required inpatient treatment.

Conclusion: PSls experienced by patients are common in ambulatory care in Germany.
Extrapolated to the population of all 240-year-olds in Germany (47.2 million) an annual 12.2
million PSIs must be expected affecting 6.7 million 240-year-olds in Germany. PSls often lead
to harm to health and additional ambulatory and inpatient treatments. Measures to prevent

PSls in ambulatory care are necessary.

Strengths and limitations of this study

= For the very first time, data were collected on the frequency, type, severity and
consequences of patient safety incidents (PSls) in ambulatory care in Germany.

= The sample of 10.037 citizens 240 yeas was randomly selected and represents the

population 240-year-olds in Germany (47.2 million).
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= Since the research method only considers the patient's perspective, a medical
objectification of the reported PSlIs and reliable statements about their preventability is not
possible. Nevertheless, the analysis of patient reported PSIs can help to develop starting

points for their prevention and improve patient safety.

INTRODUCTION

Patient safety, as a key feature of quality healthcare,[1] is the reduction of risk of unnecessary
harm associated with healthcare to an acceptable minimum.[2] Health care’s growing
complexity and an increasing number of multimorbid patients lead to an increasing risk of
patient safety incidents (PSls) in both inpatient and ambulatory care. A PSl is defined as an
event or circumstance that could have resulted, or did result, in unnecessary harm to a
patient.[2]

Both internationally and in Germany, knowledge about the frequency of PSlIs is limited.
Regarding only inpatient care and based on a literature review by the German Coalition for
Patient Safety, the German Advisory Council on the Assessment of Developments in the
Health Care Sector estimated in 2007 that 5-10% of all hospital patients experience an adverse
event (AE), 2-4% a preventable AE, 1% experience treatment errors and 0.1% die from
preventable AEs.[3] For the German ambulatory care sector, there is hardly any data on the
frequency of PSls. But even the few international studies allow only rough estimates. From the
Netherlands, Gaal et al[4] report a PSI rate of 21.1% based on a retrospective analysis of
medical records kept by primary care physicians; 5.8% of the PSls resulted in harm and 0.7%
led to hospital stays. Stocks et al[5] collected PSls through personal interviews of a
representative sample of 215-year-olds in Great Britain; the PSI rate within the last 12 months
was 7.9%. Michel et al[6] encouraged GPs in France to record all PSls occurring within one
week, and concluded that the PSI rate was 2.6% of all consultations. In a first review, Sandars
& Esmail[7] estimated the PSI rate in primary care at 5-80 PSls per 100,000 consultations. In
a recent literature review, Panesar et al[8] concluded that 1-24 PSIs occur per 100
consultations, of which 4% (range 1-44%) are associated with severe harm.

One reason for this inconclusive evidence could be the process of recording PSls in
ambulatory care, because the methods tested in inpatient care, such as the analysis of medical
records, routine and/or harm data, CIRS and direct observation reach their limits. First, patients
leave the practice immediately after ambulatory treatment, leaving only a short time window
for PSI capture, and second, routine ambulatory care data contain too little information for PSI
discovery. The website "Every error counts", which collects PSls in the German GP sector,
illustrates the dilemma of spontaneous PSI reporting in ambulatory care: By mid-2019, i.e.

during 15 years since the existence of the register, the approximately 55,000 German GPs
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had reported a total of 948 PSIs.[9] For this reason, it is internationally recommended to include
patients themselves as sources of information for PSI recording.[10-13] Only patients are able
to report on the effects of treatments across sectors and over long periods of time; their
information on incidents is usually more accurate than those of physicians,[14] who also show
more resentment towards PSI reporting.[15]

Against this background, our study aims to report on the frequency, type, severity and point of

origin of PSls in the ambulatory healthcare sector in Germany based on a population survey.

METHOD
Study design
This retrospective cross-sectional study is based on original telephone survey data on

experiences with PSls within the last 12 months from the patient’s perspective.

Participants

For economic reasons, the survey is limited to the population aged 240 years in Germany
(2017: 22.5 million men and 24.7 million women; 57% of the total population), since more
physician visits and thus potentially more PSls are expected for 240-year-olds than in the total
population. The number of physician visits in this population can only be estimated. According
to the National Association of Statutory Health Insurance Physicians survey of insured
persons, every citizen visited a doctor about 6 times in 2017.[16] However, following the figures
of the 2007 expert report of the German Advisory Council on the Assessment of Developments
in the Health Care Sector, every citizen has 17 doctor visits per year.[3] Taking these diverging
data into account, the study expects an average of 10-20 visits to the doctor per citizen 240
years per year.

From the population aged =40 years, a sample of 10,037 citizens was interviewed via
computer-assisted telephone interviews (CATI). This number was based on a sample size
calculation of 10,000 interviews, with which a two-sided 95% confidence interval of one
percentage point can be secured with an estimated incidence of 7.5%. The realized sample
was based on a random sample of nationwide listed and permuted landline and mobile phone
numbers (70:30 distribution). The target person in multi-person households was the adult with
the last birthday. About 81,000 of the almost 700,000 telephone numbers generated were
identified as belonging to the target group; of these, about 65,000 were interviewed during field
time. 84.4% refused to participate. Only a few interviews were discontinued (150) or not
evaluable (5), thus a participation rate of 12.4% was achieved (10,037/81,108). The
participants in the sample corresponded largely to the population as a whole. In order to be

able to make reliable representative statements, the sample results were also extrapolated to
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the total population using the weighting variables gender, age group, household size, school

education, employment status, nationality, federal state and municipal size classes.

Patient and Public Involvement

Due to the absence of a validated CATI survey instrument, a new questionnaire was developed
for the study by means of a literature review on types of errors in ambulatory care and
qualitative interviews with physicians (N=10) and patients (N=20) on their experiences with
PSils.

Survey instrument and implementation

The survey instrument captures PSI experiences within the last 12 months, PSls; since the
40t birthday, and severe PSls of relatives through proxy-interviews. The study reported here
targets patients' PSI experiences in the last 12 months. The CATI-instrument consists of three
modules (see box): a) introductory questions on the current state of health and the last GP and
specialist visit in the last 12 months. If a physician visit had taken place a short information text
briefly explained the type of errors the survey was about. In module b) individual PSI types
were queried in seven medical treatment areas, whereby multiple answers were possible for
each case: each person was allowed to report several PSI types if one or several physician
visits had taken place in several treatment areas. For each PSI reported, detailed questions
were asked about the specialist group concerned and on the most serious harm, the severity
of the harm and its consequences. In order to minimise cognitive stress and to avoid memory
bias, complex filters were used in such a way that the interviewees were just asked the
questions relevant to them in a targeted manner. In module c) socio-demographic data were

also collected.

Box Categories and items of the survey instrument

(a) Introductory questions

= Current health status
=  Chronic illnesses
» Last general practitioner/specialist visit

Short Information text

Where people work, errors occur. Errors can also occur in medical offices. This can
happen during treatment, but also during laboratory tests or when writing prescriptions.
In the following, we introduce you to specific errors that can occur in the practices of
general practitioners and specialists in Germany. So it is not about errors that occur in
the hospital. In each case, In any case, | will ask you whether, according to your
knowledge or assessment, you have found such an error in your general practitioner or
specialist. Please also think of errors that you learned about later.
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(b) 12-month incidence of PSls in 7 areas of medical treatment

= Anamnesis/physical examination
=  Medication

» Vaccination, injection, infusion

= Aftercare

= Qutpatient surgery

= Office administration

= Other areas

Detailed questions per reported PSI:

Treatment area (just anamnesis/physical examination and outpatient surgery)
Frequency

Presumed causes

Specialist group concerned

Type of harm

Severity (of the most severe harm)

Recovery time (of the most severe harm)

Additional treatments

Hospital nights

Dealing/response behaviour

(c) Socio-demographic Data

Sex

Citizenship

Highest school-leaving qualification
Current main occupation
Self-reported social status
Household size

Monthly net income

The questionnaire was checked by means of cognitive pre-tests on 20 patients with regard to
the comprehensibility of the questionnaire items, completeness of the response categories and
memorability of the events experienced. Methodically, think-aloud and interview techniques
were combined (17). Necessary changes were implemented and subsequently tested using
standardized pre-tests (N = 110) under field conditions. Misleading question formulations,
optimization possibilities in the filtering or the question blocks were discovered, modified in the
electronic questionnaire and released for the main field after final testing. The survey took

place from May to October 2018.

Analysis

12-month PSI incidences including 95% confidence intervals (Cl) are reported in terms of
frequencies and distributions of ambulatory PSI types. The data refer either to the weighted
participants or to their reported PSls. In addition, the incidences are extrapolated to the

population of all persons 240 years in Germany, with each participant representing an average
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of 4,700 citizens. The analyses were carried out with SPSS version 25 and cross-checked with

the statistics package R version 3.5.2 (Base Package).

RESULTS

Participants

The survey participants (N=10,037; 12.4% participation rate) were 61 years old on average,
and 52% were women. 73% assessed their current state of health as (very) good to mediocre;
47% stated that they had at least one long-lasting chronic disease at the time of the survey.
8841 of the 10,037 participants (88%) experienced at least one ambulatory GP or specialist

visit within the past 12 months.

Incidence and medical treatment areas affected by PSls

The weighted sample comprises 8,776 patients with an ambulatory GP or specialist visit, of
whom 1,422 (16%) experienced at least one PSI in the last 12 months. They reported a total
of 2,589 PSis, i.e. an average of 1.8 PSls per participant. In relation to the total sample, 14.2%
experienced at least one PSI (1,422/10,037). The most common areas affected by PSI were
anamnesis/clinical examination (66% of patients, 61% of PSIs) and medication (22% of
patients, 15% of PSIs). Table 1 shows the distribution of PSls in all treatment areas including
95% Cls.

Table 1 Patients affected by PSI and distribution of PSI by treatment areas and extrapolation
to the total population 240 years.

PSlin
Patients PSI population
Treatment areas 240 years***
n* % |95%-ClI n % 95%-Cl N
Anam'nes_lslphyswal 938 66.0 63.5t0 1,583 61 1 59.3to 7.441.971
examination 68.4 63
o 20.1 to 14 to
Medication 316 22.3 o4 4 398 15.4 16.8 1,869.245
Vaccination, 5.8 to 3.6to
injection, infusion 100 7.0 8.4 12 4.3 5.2 527,089
Aftercare 53 3.7 2485;[0 65 25 2t03.2 304,567
Outpatient surgery 41 29 2; S;O 61 24 1.8t03 287,828
Office 12.9 to 8.7to
administration 208|146 45 | 24 | 98 11 | 1196407
6.8 to 3.7to
Other areas 116 8.1 97 116 4.5 53 545,177
Sum (1,422*) 2,589 | 100.0% 12,172,286

*Multiple answers possible; sample: 8.776 weighted patients 240 years with a doctor's visit
within the last 12 months.

**Individual patients, some affected by several PSls.

***PSI| number projected to the population of 240-year-olds in Germany in 2017 (47.2 million).
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Extrapolated to the total population of all patients 240 years in Germany, an estimated 6.7
million patients (14.2% of 47.2 million) per year experience a total of 12.2 million PSls (table
1). Based on an average of 10-20 ambulatory doctor visits per year per patient aged 240 years,

1.3-2.6% of these visits are associated with a PSI.

PSI types

Table 2 shows the distribution of the specifically surveyed PSI types per treatment area. In the
two areas most frequently affected by PSls (anamnesis/physical examination and medication),
the most frequent PSI types are distributed as follows: 35% of all PSls or 57% of PSls in the
field of anamnesis/physical examination (N=1,583) are attributable to "important questions
about complaints not asked" as well as "insufficient physical examination". In the area of
medication (N=398, 6.2% of all PSls), 20.8% of medication-related PSIs were due to "wrongly
prescribed drugs" and "prescribed without considering the interaction with another drug"
(19.7%).

Distribution of PSls between specialist groups
Of 2,521 reported, clearly assignable PSls, about 44% occurred among general practitioners,
15% among orthopaedists and 10% among internists. The other specialist groups received up

to 5% of the PSI entries (supplementary table 1).

Types of harm, severity and time to recover

1,935 (74.7%) of 2,589 PSIs were associated with harm to the patient (table 3). A total of 5,656
harms were reported, i.e. an average of 3 harms per PSI. Two thirds were described as harm
to health, one third as financial/temporal/other harm. Due to the possibility of giving multiple
answers, about 82% of PSls were associated with at least one harm to health, 71% had at
least one financial, temporal or other harm. Among the harms to health, "unnecessarily
prolonged pain" was most frequently mentioned in 16.5% of all PSI harms and "deterioration
of the state of health" in 16.1% of all PS| harms.

Of the 1,935 PSIs with at least one harm, 55.8% were rated as (very) severe. 35.3% of PSls
led to "permanent harm" or required "more than one month" of recovery (24.1%). 804 PSls
(31.5%) prompted patients to see another doctor for additional treatment; 255 PSls (10%)
required inpatient treatment overnight, with 2.4% requiring an inpatient stay of more than 2
weeks (table 4). The extrapolation of hospital stays to the total population of 240-year-olds

shows 1.2 million inpatient stays per year.
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Table 2 Distribution of PSls (N = 2,589) among specific PSI types in ambulatory care

PSI

PSI

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

PSI types per treatment area ) | (%) 95%-ClI
Anamnesis/physical Important questions about complaints not 18.4 to
T 515 {19.9
examination asked 21.5
Insufficient physical examination 381 |14.7 1‘:’64:0
Medically necessary examination not 157 1 6.1 | 5.2t0 7.0
made
Results communicated too late / notatall | 136 | 5.3 | 4.4t06.2
Wrong diagnosis 128 | 49 |4.2t05.8
Ser|0u§ illness not recognized or 97 |38 131t045
recognized too late
Faulty examination 69 | 2.7 | 211t03.3
Incorrect test result communicated 54 | 21 |161t02.7
Wrong examination 46 | 1.8 |1.3t02.3
Medication Wrongly prescribed drugs 83 | 3.2 |26t03.9
Prescrlped V\{lthout considering the 78 |1 3.0 1241037
interaction with another drug
Necessary drugs not prescribed 72 | 2.8 |22103.5
Prescribed in the wrong dose / form 65 | 25 |20t03.2
Pre_scrlbed, although the doctor knew of 54 |21 116t027
an intolerance
Discontinued too early / too late / not atall | 46 | 1.8 | 1.3t02.3
Ya_lcci_natic_m, _ Adminis_terec! without noticing thg 42 1161121022
injection, infusion interaction with another medication
Administered in the wrong place 23 | 0.9 |0.6t01.3
Not administered, although necessary 20 { 0.8 |0.5t01.2
Administered with a wrong active 19 1 0.7 | 0510 1.1
substance
Admlnlstere_d, even though the doctor 8 031011006
knew of an intolerance
Aftercare Not at all 34 113 |09t01.8
Belated 28 |11 |0.7t01.5
Wrong 4 |101|01t004
Outpatient surgery Not done properly 44 |17 | 131023
Performed too late 9 [04]02t00.7
Result of surgery not communicated / 4 102101t004
communicated too late
Result of surgery communicated 2 101100t003
incorrectly
Wrong surgery 1 0.0|0.0t00.2
Office administration Exa.mlnatlon results not / not completely 152 | 59 | 5010 6.8
available
Confused with another patient 73 | 28 |22t03.5
Home visit not performed 29 |11 |108to1.6
Other areas Other PSI 116 | 45 | 3.7105.3
9
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Table 3 Distribution of PSI with harm and harm types

PSI with harmful consequences PSI (n) | PSI (%) 95%-Cl
Harm / no harm PSI without harm 621 24.0 | 22.4to 25.7
PSI with at least one harm 1,935 74.7 73t076.4
Refused to answer 18 0.7 04to1.1
Don’t know 15 0.6 0.3t00.9
Types of harm  Unnecessarily prolonged pain 934 16.5 | 156.6t017.5
Deterioration of the health status 909 16.1 15.1t017.1
Mental / social harm 619 10.9 9.2t011.8

Serious illness not recognized /

i 306 54 491t05.7
recognized too late
Other part of the body injured 228 4.0 3.4t04.6
Wound infection / inflammation 223 3.9 3.3t04.5
Mild allergic reaction 218 3.9 34to4.4
Other side effects 139 2.5 211029
Bleeding 117 2.1 1.7t02.5
Severe allergic reaction 65 1.1 09to1.5
Total reported harms to health 3,758 66.4 65.2to 67.7
PSI with 21 harm to health 1,584 81.9 | 80.1to 83.5
Temporal harm 1,164 20.6 16.2 to 21.7
Financial harm 393 6.9 6.3to 7.1
Other harm 341 6.0 541t06.7

Total reported financial, temporal
and other harms

PSI with 21 financial, temporal,
other harm

1,898 33.6 | 32.3t034.8

1,378 71.2 | 69.2t0 73.2

Among the 2,589 PSIs recorded, the PSI type "important questions not asked about
complaints" (a) was the most frequent with 515 (19.9%) responses, followed by "inadequate
physical examination" (b) with 381 responses (14.7%) (table 2). A sub analysis revealed 136
(a) and 107 (b) cases, in which participants had only experienced this one PSI type once in
the last 12 months. 100 (a) and 70 (b) of these patients reported harmful consequences. These
resulted in a deterioration of health status or persistent pain in 90 (a) / 72 (b) cases, were (very)
severe in 55 (a) / 23 (b) cases, permanent in 34 (a) / 24 (b) cases, and resulted in 12 (a) / 11

(b) hospital stays (supplementary tables 2 and 3).
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Table 4 Differentiation of severity, recovery time and additional treatments of the severest
harm per patient with at least one PSI

Differentiation of the ‘severest’ harm (N = 1,935) n % 95%-Cl
Severity Very light 139 7.2 6.1t08.4
Light 689 35.6 33.5t037.8
Severe 794 41.0 38.9t043.2
Very severe 287 14.8 13.310 16.5
Don’t know 25 1.3 09t01.9
Refused to answer 1 0.1 0.0t0 0.2
SEEYR Less than a week 294 16.9 15.2t0 18.7
period
More than a week, but less than a 347 19.9 18.1t0 21.9
month
More than a month 419 24 1 22110 26.1
Permanent harm 615 35.3 33.1t0 37.6
Don’t know 37 2.1 1.5t02.9
Not applicable 28 1.6 1.1t02.3
Addltlonal Went to see another doctor 804 31.5 29.7 10 33.3
treatment
g/leersilggl on-call service / emergency 126 4.9 421058
Emergency room 227 8.9 7.91t010.1
Inpatient treatment (overnight) 255 10.0 7.8t010.0
Up to one week L 98 3.8 L 3.2t 4.7
Between one and two weeks 96 3.8 3.1t0 4.6
Two week and more . 60 | 24 | 181030
Don’t know L1 . 00 | 00t00.2
Rehabilitation 206 8.1 7.1t09.2
None of it 927 36.3 34.5t0 38.2
Don’t know 4 0.2 0.1to 0.4
Refused to answer 2 0.1 0.0t0 0.3

*Multiple answers possible for additional treatments.

DISCUSSION

Please also think of mistakes that you learned about later, for example from another doctor.

For the very first time, our study reports the frequency, types and consequences of patient
safety incidents (PSls) in the ambulatory care sector in Germany, as measured by a
representative sample of 240-year-olds. It thus provides an important starting point for PSI
prevention measures and improving patient safety. Within the last 12 months, 1,422 out of
10,037 respondents (14% of the population and 16% of those with a doctor's visit, respectively)
had experienced a total of 2,589 PSls. Extrapolated to the total population at risk in Germany
(47.2 million 240 years), 12.2 million PSls must be expected for 6.7 million patients 240 years

per year. Based on an average of 10-20 ambulatory doctor visits per year in this age group,
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1.3-2.6% of these visits are associated with a PSI. According to patient reports, around 1.2 of
the current 19.4 million inpatient cases (6.2%) per year in Germany are due to PSls in
ambulatory care, which is experienced by patients 240 years alone. With an average case
value of 3,457 € in 2018, these hospital stays cost around 4.15 billion €/year. As a matter of
priority, the harm to patients resulting from PSls must be avoided; additionally, the prevention
of PSls in ambulatory care would also be of huge economic importance.

According to our study, the PSl rate in Germany is in the lower range of the range of 1-24 PSls
per 100 consultations reported by Panesar et al,[8] undercuts the PSI rate of 21%([4] from the
Netherlands, which was collected in a review of medical records, but is higher than the PSI
rate of 7.9%][5] for 215-year-olds in Great Britain. Different recording methods, age groups and
health care systems (e.g. primary care systems without specialised physicians in private
practices as is the case with Germany) must be considered, which makes international
comparison difficult.

Considering only those PSls associated with harm to health, the proportion of people who have
experienced at least one harm to health in the past year due to a PSI in ambulatory care is
10% (889 out of 8,776 participants visiting a doctor, data not reported here) and thus
comparable to the upper estimate range of the inpatient sector, in which 5-10% of cases
experience an adverse event.[3]

With regard to the medical treatment areas most frequently affected by PSls, it can be stated
that the most frequent ambulatory diagnostic and therapeutic activities (anamnesis/physical
examination, medication) are associated with most PSls. Particularly medication is also
repeatedly highlighted internationally as a frequent source of PSls with harmful consequences
in ambulatory care.[8] Similarly, more PSIs occur in specialties with a higher number of visits
(general practitioners and internists), with the exception of orthopaedists, who account for
14.5% of all PSls, although they account for only 5% of all physicians in the ambulatory care
sector in Germany. This phenomenon is also known from inpatient and ambulatory malpractice
statistics.[18] An astonishing result of our study is that patients most frequently name PSl types
that doctors think are hardly likely to cause harm and sometimes doubt that patients are able
to assess them correctly. This applies in particular to the most common PSI types from the
area of anamnesis/physical examination, namely, "important questions not asked about the
complaints" and "insufficient physical examination", which together make up 35% of all PSI
types. A possible explanation for this finding could be that many patients claim to have visited
another doctor (31.5%) or even a hospital (10.0%) later and that during this visits it was
explained that a certain question should have been asked or an examination carried out at the
first contact. In addition, the sub-analyses prove that even these supposedly harmless PSls

were the cause of permanent harm in about one third of the cases from the perspective of
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those patients who had only reported this type of PSI, and projectedly led to 113,000 hospital

stays.

Strengths and limitations of the study

The main strength of the study is the first-time survey of PSI frequencies and distribution on a
representative, extensive population sample, so that a high degree of certainty in PSl incidence
estimates is achieved. A further strength relies in the structure of the instrument to minimize
both, the burden for the interviewee as well as the risk of memory bias, as PSls of the last 12
months should be reported, a period that is also used in the PREOS-PC survey [19]. The short
introductory information text points out that the interview focusses on “errors” that the
participants themselves have experienced and perceived in the last 12 months as well as on
those “errors” they learned about later. Furthermore, complex filter guides were used in such
a way that the target person was only asked the questions relevant to them. By this, both, the
increased burden as well as the risk of memory bias were systematically reduced - however,
as in other studies,[20] they cannot be avoided completely.

Limitations exist with regard to the interview participation rate of 12.4%, which is in the lower
range of the rates in telephone surveys in Germany. However, decisive aspects suggest that
there is no significant selection bias and that the results can be generalized to the population
of 240-year-olds: The sample was randomly selected in the field and selectivity analyses show,
this alone achieved a good overall representation of the population with only minor deviations.
The survey participants represent the target population in all major variables, thus a selection
bias towards persons with potentially higher PSI risk (e.g. high utilizers, multimorbidity) is
unlikely. The proportion of women in the study corresponds to the population statistics; as in
the study, 51.2% of 240-year-olds in Germany describe themselves as chronically ill[21] and,
as in the study, 88% of the total population had at least one ambulatory doctor visit in the last
12 months.[22] In addition, the results were weighted and extrapolated.

A main limitation may be seen in the research method used to generate data on PSI frequency
and distribution in ambulatory care. Critics may question e whether asking patients is suitable
for generating valid statements about PSI frequency and distribution at all. The method
deliberately considers only the patient's perspective. We did not intend a medical
objectification of the reported PSls.

This objection can be counted as follows. First, there is an international demand to follow
exactly this path, since patients are considered to be a valuable and often the only source for
PSI data collection.[10-14] Weingart et al impressively showed in their study that only about
half of the PSI reported by inpatients and validated by physicians were documented in the
medical records. None of them were documented in the error reporting system.[23]

Additionally, physicians often have resentments towards PSI reporting.[15] Second, the PSI
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types most frequently reported by patients in our study are consistent with studies that have
recorded the occurrence of these types in both outpatient physicians and patients[22, 24-26].
Thirdly, the increasing number of written safety instructions for patients strengthens the
perception and expectations of patients by providing information and guidelines for a good and
safe visit to hospitals or outpatient physicians. Fourthly, the Thomas theorem known from
sociology should be taken into account, which states that subjective situation determinations,
regardless of whether they stand up to an objective investigation, have real consequences.[29]
Kenneth Poole, Head of the Patient Experience Department at the Mayo Clinic in Phoenix,
Arizona, recently put it this way: "Keep in mind these data are reflective of patients' perception
of their care; whether or not we, as medical providers, agree, that perception is legitimate."[30]
In view of the well-known lack of PSI reporting methods, the increasing demand for patient
empowerment and the consideration of patients' subjective perceptions and evaluations,
patient reports on PSI they have experienced must be taken seriously as a valuable source for
analysing PSI epidemiology and as a basis for constructive discussion on improving patient

safety in ambulatory health care.

Conclusions

In the ambulatory care sector in Germany, patient reported patient safety incidents (PSI)
experienced occur frequently. In many cases, these lead to harm to health and additional
ambulatory and inpatient treatments. The analysis of PSls can help to develop starting points
for their prevention and to improve patient safety. There is an urgent need to raise awareness
of the issue of patient safety and participation in reporting and learning systems (CIRS) in

ambulatory care.
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supplemetaryTable 1 Distribution of PSI by specialist group

Medical specialist group PSI (n)* PSI (%) 95%-Cl
Family physicians 1,101 43.7 41.8t0 45.6
Orthopaedists 367 14.5 13.21t0 16.0
Internist 259 10.3 9.1to 11.5
Neurologists 129 51 4.31t06.0
Surgeons 95 3.8 3.1t0 4.6
Gynaecologists 76 3.0 241037
Urologists 71 2.8 2.21t03.5
Radiologists 60 2.4 1.8t0 3.0
ENT specialists 50 2.0 1.5t0 2.6
Dermatologists 42 1.7 1.2t02.2
Ophthalmologists 35 1.4 10to 1.9
Other specialists 236 9.4 8.2t010.5

*A total of 2.589 PSIs was reported. 2.521 PSls were clearly assignable to specialist groups.
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supplemetaryTable 2 Sub-analysis of the PSI ‘important questions not asked about
complaints’: Proportion of PSI with harm, distribution of harm types, and differentiation of
severity, recovery time and additional treatments

PSI ‘important questions not asked about complaints’ n % 95%-ClI
Persons with this PSI type exclusively * 136 15 1.3to 1.8
Harm and its consequences n % 95%-ClI
Harm / no PSI without harm 36 26.5 | 19.8t0 34.5
harm PSI with at least one harm 100 73.5 | 65.51t080.2
Types of harm  Unnecessarily prolonged pain 49 26.8 | 20.9t0 33.6
Deterioration of health status 41 22.4 | 17.0to 29.0
Mental / social harm 32 175 | 12.7to 23.6
Serious illness not recognized /
recognized too late ) 19 10.4 | 6.710156
Other part of the body injured 8 4.4 2.2t08.4
Other side effects 8 4.4 2.2t08.4
Mild allergic reaction 6 3.3 15t07.0
Severe allergic reaction 3 1.6 0.6t0 4.7
Bleeding 2 1.1 0.3t0 3.9
Total reported harm to health 180 | 98.4 | 95.31t099.4
Temporal harm 60 32.8 | 26.4t039.9
Other harm 25 13.7 9.4t019.4
Financial harm 18 9.8 6.3to 15.0
'(I)'toht:: Leaﬁ(r)r:ted financial, temporal and 103 | 563 | 49010633
Severity Very light 6 6.0 2.8t012.5
Light 38 38.0 | 29.1t047.8
Severe 36 36.0 | 27.3t045.8
Very severe 19 19.0 | 12.5t027.8
Ejﬁg‘éery Less than a week 12 | 141 | 8310231
More than a week, but less than a month 22 259 | 17.81t0 36.1
More than a month 14 16.5 | 10.1to 25.8
Permanent harm 34 40.0 | 30.2t050.6
Don't know 3 3.5 1.2t09.9
ﬁggt'm?ﬁ' None of this 46 | 46.0 |36.6t0557
Went to see another doctor 44 44.0 | 34.71t053.8
g/leersilcczgl on-call service / emergency 7 70 3410137
Emergency room 13 13.0 7.81021.0
Inpatient treatment (overnight) 12 12.0 7.0t0 19.8
Up to one week 5 5.0 2.2t011.2
Between one and two weeks 1 1.0 0.2to 5.4
Two weeks and more 6 6.0 2.8t012.5
Rehabilitation 7 7.0 3.4t013.7
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supplemetaryTable 3 Sub-analysis of the PSI ‘inadequate physical examination’: Proportion
of PSI with harm, distribution of harm types and differentiation of severity, recovery time and
additional treatments

oNOYTULT D WN =

PSI ‘inadequate physical examination’ n % 95%-ClI
Persons with this PSI-type exclusively * 107 1.2 1.0to 1.5
Harm and its consequences n % 95%-ClI
Harm / no PSI without harm 37 34.6 26.2t0 44.0
harm PSI with at least one harm 70 65.4 56.0to 73.8
Types of harm  Unnecessarily prolonged pain 38 21.8 16.3to 28.6
Deterioration of health status 23 13.2 9.0t0 19.1
Mental / social harm 15 8.6 5.3t013.7
Serlous_: illness not recognized / 14 8 4910131
recognized too late
Mild allergic reaction 12 6.9 40to11.7
Other part of the body injured 7 4 20t08.1
Wound infection / inflammation 6 3.4 1.6to 7.3
Total reported harm to health 115 66.1 58.8t0 72.7
Temporal harm 37 21.3 15.81t0 27.9
Financial harm 12 6.9 4.0to 11.7
Other harm 10 5.7 3.2t010.3
Total reported financial. temporal and 59 339 27 310 41.2
other harm
Severity Very light 7 10 4910 19.2
Light 40 57.1 45,510 68.1
Severe 16 22.9 14.6 to 34.0
Very severe 7 10 4910 19.2
Rec_overy Less than a week 15 23.4 14.7 to 35.1
period
More than a week, but less than a 13 20.3 12310 31.7
month
More than a month 10 15.6 8.71026.4
Permanent harm 24 37.5 26.7 to 49.7
Not applicable 3 4.7 1.6t012.9
Don’t know 1 1.6 0.3t08.3
ACIRIIEE None of this 34 | 486 | 37.21060.0
treatment
Went to see another doctor 30 42.9 31.9to 54.5
g/leersilgzl on-call service / emergency 3 43 1510 11.9
Emergency room 10 14.3 7.910 24.3
Inpatient treatment (overnight) 11 15.7 9.0to0 26.0
Up to one week 3 4.3 1.5t011.9
Between one and two weeks 8 11.4 5.9t021.0
Rehabilitation 2 2.9 0.8t09.8
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Patient safety in ambulatory care from the patient's perspective - A retrospective,

representative telephone survey

ABSTRACT

Objectives: Data on patient safety problems (PSPs) in ambulatory care are scarce. The aim
of the study was to record the frequency, type, severity and point of origin of PSPs in
ambulatory care in Germany.

Design: Retrospective cross-sectional study.

Setting: Computer-assisted telephone interviews (CATI) with randomly recruited citizens aged
240 years in Germany who were asked about their experiences with PSPs in ambulatory care.
Participants: 10.037 citizens 240 years.

Measures: A new questionnaire was developed to record patient experiences with PSPs in
ambulatory care. The study reported here targets patient experiences in the last 12 months.
The questionnaire focuses PSPs in 7 areas of medical treatment: anamnesis/physical
examination; medication; vaccination, injection, infusion; aftercare; outpatient surgery; office
administration; other areas. For each PSP reported, detailed questions were asked about the
specialist group concerned and on the most serious harm, the severity of the harm and its
consequences. The target parameters are presented as proportions with 95% confidence
intervals.

Results: 1,422 of the respondents (14%) reported 2,589 PSPs. The areas most frequently
affected by PSPs were anamnesis/physical examination (61%) and medication (15%). General
practitioners accounted for 44% of PSPs, orthopaedists for 15% and internists for 10%. 75%
of PSPs were associated with harm, especially unnecessarily long pain or deterioration of
health; 35% of PSPs led to permanent damage. 804 PSPs (32%) prompted patients to see
another doctor for additional treatment; 255 PSPs (10%) required inpatient treatment.
Conclusion: PSPs experienced by patients are common in ambulatory care in Germany. The
study reveals in which areas of medical treatment efforts to prevent PSPs could make the
greatest contribution to improving patient safety. It also demonstrates the valuable contribution

of patient reports to the analysis of PSPs.

Strengths and limitations of this study

= For the very first time, data were collected on the frequency, type, severity and
consequences of patient safety problems (PSPs) in ambulatory care in Germany.

= The randomly selected, extensive population sample of 10.037 citizens 240 years
guaranties a high degree of certainty in the PSP incidence estimates.

= The study provides insights into which PSPs are most likely to cause harm, thus providing

a good indication of where the focus of efforts to improve patient safety should be.
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= Patient reports as a research method for generating data on PSPs without cross-checking
with comparative data (e.g. medical records) do not allow medical objectification of the
reported PSPs.

INTRODUCTION

Patient safety, as a key feature of quality healthcare,[1] is the reduction of risk of unnecessary
harm associated with healthcare to an acceptable minimum.[2] Healthcare’'s growing
complexity and an increasing number of multimorbid patients lead to an increasing risk of
patient safety problems (PSPs) in both inpatient and ambulatory care. Below we use the term
PSP to capture both errors, i. e. failures to carry out a planned action as intended or application
of an incorrect plan, and patient safety incidents (PSls), i. e. events or circumstances that could
have resulted, or did result, in unnecessary harm to a patient.[2] PSls, on the other hand, also
include adverse events (AEs), i.e. incidents which resulted in harm to a patient.[2]

Both internationally and in Germany, knowledge about the frequency of PSPs is limited.
Regarding only inpatient care and based on a literature review by the German Coalition for
Patient Safety, the German Advisory Council on the Assessment of Developments in the
Health Care Sector estimated in 2007 that 5-10% of all hospital patients experience an adverse
event (AE), 2-4% a preventable AE, 1% experience treatment errors and 0.1% die from
preventable AEs.[3] For the German ambulatory care sector, there is hardly any data on the
frequency of PSPs. But even the few international studies allow only rough estimates. From
the Netherlands, Gaal et al[4] report a PSI rate of 21.1% based on a retrospective analysis of
medical records kept by primary care physicians; 5.8% of the PSls resulted in harm and 0.7%
led to hospital stays. Stocks et al[5] collected potentially harmful preventable problems through
personal interviews of a representative sample of 215-year-olds in Great Britain; the problem
rate within the last 12 months was 7.9%. Michel et al[6] encouraged GPs in France to record
all PSIs occurring within one week, and concluded that the PSI rate was 2.6% of all
consultations. In a first review, Sandars & Esmail[7] estimated the medical error rate in primary
care at 5-80 errors per 100,000 consultations. In a recent literature review, Panesar et al[8]
concluded that 1-24 PSIs occur per 100 consultations, of which 4% (range 1-44%) are
associated with severe harm.

One reason for this inconclusive evidence could be the process of recording PSPs in
ambulatory care, because the methods tested in inpatient care, such as the analysis of medical
records, routine and/or harm data, CIRS and direct observation reach their limits. First, patients
leave the practice immediately after ambulatory treatment, leaving only a short time window
for PSP capture, and second, routine ambulatory care data contain too little information for
PSP discovery. The website "Every error counts", which collects errors in the German GP

sector, illustrates the dilemma of spontaneous PSP reporting in ambulatory care: By mid-2019,
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i.e. during 15 years since the existence of the register, the approximately 55,000 German GPs
had reported a total of 948 errors.[9] For this reason, it is internationally recommended to
include patients themselves as sources of information for PSP recording.[10-13] Only patients
are able to report on the effects of treatments across sectors and over long periods of time;
their information on incidents is usually more accurate than those of physicians,[14] who also
show more resentment towards PSP reporting.[15]

Against this background, our study aims to report on the frequency, type, severity and point of

origin of PSPIs in the ambulatory healthcare sector in Germany based on a population survey.

METHODS

Study design

This retrospective cross-sectional study is based on original telephone survey data on
experiences with PSPs within the last 12 months from the patient’s perspective. We followed

the STROBE checklist for reporting observational studies (see online supplementary file 1).[16]

Participants

For economic reasons, the survey was limited to the population aged 240 years in Germany
(2017: 22.5 million men and 24.7 million women; 57% of the total population), since more
physician visits and thus potentially more PSPs are expected for 240-year-olds than in the total
population.

From the population aged =40 years, a sample of 10,037 citizens was interviewed via
computer-assisted telephone interviews (CATI). This number was based on a sample size
calculation of 10,000 interviews, with which a two-sided 95% confidence interval of one
percentage point can be secured with an estimated incidence of 7.5%. The realized sample
was based on a random sample of nationwide listed and permuted landline and mobile phone
numbers (70:30 distribution). The target person in multi-person households was the adult with
the last birthday. About 81,000 of the almost 700,000 telephone numbers generated were
identified as belonging to the target group; of these, about 65,000 were interviewed during field
time. 84.4% refused to participate. Only a few interviews were discontinued (150) or not
evaluable (5), thus a participation rate of 12.4% was achieved (10,037/81,108). The
participants in the sample corresponded largely to the population as a whole. In order to be
able to make reliable representative statements, the sample results were weighted using the
variables gender, age group, household size, school education, employment status,

nationality, federal state and municipal size classes.
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Survey instrument and implementation

Due to the absence of a validated CATI survey instrument, a new questionnaire was developed
for the study by means of a literature review on types of PSPs in ambulatory care and
qualitative interviews with physicians (N=10) and patients (N=20) on their experiences with
PSPs. The survey instrument captures PSP experiences within the last 12 months, PSPs since
the 40" birthday, and severe PSPs of relatives through proxy-interviews using closed
questions and dichotomous answers. The study reported here targets patients' PSP
experiences in the last 12 months. The CATI-instrument consists of three modules relating to
the last 12 months (see box and supplementary file 1): (A) introductory questions on the current
state of health and whether the last visit to a GP or specialist took place within the last 12
months. If a physician visit had taken place a short information text briefly explained the type
of PSPs the survey was about. In module (B) individual PSP types were queried in 7 medical
treatment areas, whereby multiple answers were possible for each case: each person was
allowed to report several PSP types if one or several physician visits had taken place in several
treatment areas. For each PSP reported, detailed questions were asked about the specialist
group concerned and on the most serious harm, the severity of the harm and its consequences.
In order to minimise both, cognitive stress and memory bias, complex filters were used in such
a way that the interviewees were just asked the questions relevant to them in a targeted

manner. Module (C) collected socio-demographic and socio-economic data.

The questionnaire was checked by means of cognitive pre-tests on 20 patients with regard to
the comprehensibility of the questionnaire items, completeness of the response categories and
memorability of the events experienced. Methodically, think-aloud and interview techniques
were combined.[17] Necessary changes were implemented and subsequently tested using
standardized pre-tests (N = 110) under field conditions. Misleading question formulations,
optimization possibilities in the filtering or the question blocks were discovered, modified in the
electronic questionnaire and released for the main field after final testing. The survey took

place from May to October 2018.
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Box Categories and items of the survey instrument

(A) Introductory questions

= Current health status
=  Chronic ilinesses
» Last general practitioner/specialist visit

Short Information text

Where people work, errors occur. Errors can also occur in medical offices. This can
happen during treatment, but also during laboratory tests or when writing prescriptions.
In the following, we introduce you to specific errors that can occur in the practices of
general practitioners and specialists in Germany. So it is not about errors that occur in
the hospital. In each case, In any case, | will ask you whether, according to your
knowledge or assessment, you have found such an error in your general practitioner or
specialist. Please also think of errors that you learned about later.

(B) 12-month incidence of PSPs in 7 areas of medical treatment

= Anamnesis/physical examination
=  Medication

» Vaccination, injection, infusion

= Aftercare

= Qutpatient surgery

= Office administration

= Other areas

Detailed questions per reported PSP:

Treatment area (just anamnesis/physical examination and outpatient surgery)
Frequency

Presumed causes

Specialist group concerned

Type of harm

Severity (of the most severe harm)

Recovery time (of the most severe harm)

Additional treatments

Hospital nights

Dealing/response behaviour

(C) Socio-demographic Data

Sex

Citizenship

Highest school-leaving qualification
Current main occupation
Self-reported social status
Household size

Monthly net income

Analysis
12-month PSP incidences including 95% confidence intervals (CI) are reported in terms of

frequencies and distributions of ambulatory PSP types. The data refer either to the weighted
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participants or to their reported PSPs. The analyses were carried out with SPSS version 25

and cross-checked with the statistics package R version 3.5.2 (Base Package).

Patient and Public Involvement

Patients were not actively involved in the development of the research question but
participated in guided interviews that were conducted to generate items for the survey
instrument. Patients were also involved in the study to pretest the survey instrument and finally
participated as interviewees. We presented the study results at the German Coalition for
Patient Safety conference 2019 where we explicitly invited patient representative as

discussants.

RESULTS

Participants

The survey participants (N=10,037; 12.4% participation rate) were 61 years old on average,
and 52% were women. 73% assessed their current state of health as (very) good to mediocre;
47% stated that they had at least one long-lasting chronic disease at the time of the survey.
8841 of the 10,037 participants (88%) experienced at least one ambulatory GP or specialist
visit within the past 12 months. Supplementary table 1 compares the socio-demographic and
socio-economic parameters of the weighted study population with a population survey
conducted as part of Germany's health monitoring 2014. The study population largely

corresponds to the participants in the population survey.

Incidence and medical treatment areas affected by PSPs

The weighted sample comprises 8,776 patients with an ambulatory GP or specialist visit, of
whom 1,422 (16%) experienced at least one PSP in the last 12 months. They reported a total
of 2,589 PSPs, i.e. an average of 1.8 PSPs per participant. In relation to the total sample,
14.2% experienced at least one PSP (1,422/10,037). The most common areas affected by
PSP were anamnesis/clinical examination (66% of patients, 61% of PSPs) and medication
(22% of patients, 15% of PSIs). Table 1 shows the distribution of PSPs in all treatment areas
including 95% Cls.
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Table 1 Patients affected by PSP and distribution of PSP by treatment areas.

Patients PSP
Treatment areas

n* % 95%-Cl n % 95%-ClI
Anamnesis/physical 938 | 660 | 93210 | 1583 | 611 (5931063
examination 68.4
Medication 316 22.3 2241;0 398 154 |14 to 16.8
Vaceination, injection; 100 | 70 |58t084]| 112 | 43 |36t052
infusion
Aftercare 53 3.7 28t04.8 65 25 2t0 3.2
Outpatient surgery 41 2.9 21t03.9 61 24 1.8t03
Office administration 208 | 14.6 1?'695“’ 254 | 9.8 | 8.7to11
Other areas 116 8.1 6.8t09.7 116 45 |3.7t05.3
Sum (1,422**) 2,589 | 100.0
PSP types

Table 2 shows the distribution of the specifically surveyed PSP types per treatment area. In

the two areas most frequently affected by PSPs (anamnesis/physical examination and

medication), the most frequent PSP types are distributed as follows: 35% of all PSPs or 57%

of PSPs in the field of anamnesis/physical examination (N=1,583) are attributable to "important

questions about complaints not asked" as well as "insufficient physical examination". In the
area of medication (N=398, 6.2% of all PSPs), 20.8% of medication-related PSPs were due to

"wrongly prescribed drugs" and "prescribed without considering the interaction with another

drug" (19.7%).
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Table 2 Distribution of PSPs (N = 2,589) among specific PSP types in ambulatory care

PSP

PSP

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

PSP types per treatment area () | (%) 95%-ClI
Anamnesis/physical Important questions about complaints not 18.4 to
T 515 [19.9
examination asked 21.5
Insufficient physical examination 381 |14.7 1?64{[0
Medically necessary examination not 157 | 6.1 | 5.2t0 7.0
made
Results communicated too late / notatall | 136 | 5.3 | 4.4106.2
Wrong diagnosis 128 |1 49 |42105.8
Senousl illness not recognized or 97 | 38 1311045
recognized too late
Faulty examination 69 | 27 |21t03.3
Incorrect test result communicated 54 | 21 |1.6t02.7
Wrong examination 46 | 1.8 |1.3t02.3
Medication Wrongly prescribed drugs 83 | 3.2 |2.6t03.9
Prescrlped wlthout considering the 78 | 3.0 | 241037
interaction with another drug
Necessary drugs not prescribed 72 | 28 |2.2t03.5
Prescribed in the wrong dose / form 65 | 25 |20t03.2
Pre_scrlbed, although the doctor knew of 54 | 21 161027
an intolerance
Discontinued too early / too late / not atall | 46 | 1.8 | 1.3102.3
Ya_lcci_natic_m, _ Adminis_tered_ without noticing th_e 42 116 112t022
injection, infusion interaction with another medication
Administered in the wrong place 23 |09 |06t01.3
Not administered, although necessary 20 { 0.8 |05t01.2
Administered with a wrong active 19 1 0.7 | 0510 1.1
substance
Admlnlstere_d, even though the doctor 8 031011006
knew of an intolerance
Aftercare Not at all 34 {13 ]09t01.8
Belated 28 |11 ]0.7t01.5
Wrong 4 101|01t004
Outpatient surgery Not done properly 44 | 1.7 |1.3t02.3
Performed too late 9 [04]02tc0.7
Result of surgery not communicated / 4 1021011004
communicated too late
Result of surgery communicated 2 101 100t003
incorrectly
Wrong surgery 1 0.0 |0.0to0.2
Office administration Exa.mlnatlon results not / not completely 152 | 59 | 5.0t0 6.8
available
Confused with another patient 73 | 2.8 |2.21t03.5
Home visit not performed 29 | 1.1]0.8t0o1.6
Other areas Other PSP 116 | 4.5 | 3.7t05.3
9

Page 10 of 32


http://bmjopen.bmj.com/

Page 11 of 32

oNOYTULT D WN =

227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

242

BMJ Open

Distribution of PSPs between specialist groups
0Of 2,521 reported, clearly assignable PSPs, about 44% occurred among general practitioners,
15% among orthopaedists and 10% among internists. The other specialist groups received up

to 5% of the PSP entries (supplementary table 2).

Types of harm, severity and time to recover

1,935 (74.7%) of 2,589 PSPs were associated with harm to the patient (table 3). A total of
5,656 harms were reported, i.e. an average of 3 harms per PSP. Two thirds were described
as harm to health, one third as financial/temporal/other harm. Due to the possibility of giving
multiple answers, about 82% of PSPs were associated with at least one harm to health, 71%
had at least one financial, temporal or other harm. Among the harms to health, "unnecessarily
prolonged pain" was most frequently mentioned in 16.5% of all PSP harms and "deterioration
of the state of health" in 16.1% of all PSP harms.

Table 3 Distribution of PSP with harm and harm types

PSP with harmful consequences PSP (n) | PSP (%) 95%-Cl
Harm / no harm PSP without harm 621 24.0 22.4 to 25.7
PSP with at least one harm 1,935 74.7 73t076.4
Refused to answer 18 0.7 04to11
Don’t know 15 0.6 0.3t00.9
Types of harm  Unnecessarily prolonged pain 934 16.5 15.6t0 17.5
Deterioration of the health status 909 16.1 15.1t017.1
Mental / social harm 619 10.9 9.2t011.8

Serious illness not recognized /

. 306 54 491t05.7
recognized too late
Other part of the body injured (e.g. 228 40 341046
an internal organ or nerve)
Wound infection / inflammation 223 3.9 3.3t04.5
_I\/Illd_ allergic reaction (e.g. skin rash, 218 3.9 3410 4.4
itching)
Other.S|de effects (e.g. stomach 139 55 211029
bleeding)
Bleeding 117 2.1 1.7t02.5
Severe allergic reaction 65 1.1 09to1.5
Total reported harms to health 3,758 66.4 65.2to 67.7
PSP with 21 harm to health 1,584 81.9 80.1 to 83.5

Temporal harm (e.g. extra waiting
time, additional doctor visits)
Financial harm (e.g. additional 393 6.9 6.31t0 7.1
treatment costs)

Other harm 341 6.0 541t06.7
Total reported financial, temporal 1,898 33.6 32310 34.8
and other harms

PSP with 21 financial, temporal,
other harm

1,164 20.6 16.2t0 21.7

1,378 71.2 69.2 to 73.2

10
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Of the 1,935 PSPs with at least one harm, 55.8% were rated as (very) severe. 35.3% of PSPs
led to "permanent harm" or required "more than one month" of recovery (24.1%). 804 PSPs
(31.5%) prompted patients to see another doctor for additional treatment; 255 PSPs (10%)
required inpatient treatment overnight, with 2.4% requiring an inpatient stay of more than 2

weeks (table 4).

Table 4 Differentiation of severity, recovery time and additional treatments of the severest
harm per patient with at least one PSP

Differentiation of the ‘severest’ harm (N = 1,935) n % 95%-ClI
Severity Very light 139 7.2 6.1t08.4
Light 689 35.6 33.5t037.8
Severe 794 41.0 38.91043.2
Very severe 287 14.8 13.310 16.5
Don’t know 25 1.3 09t01.9
Refused to answer 1 0.1 0.0t00.2
AL Less than a week 294 169 | 152t018.7
period
Mg:ﬁhthan a week, but less than a 347 19.9 18.1t0 21.9
More than a month 419 24 1 22.1t0 26.1
Permanent harm 615 35.3 33.1t0 37.6
Don’t know 37 2.1 151029
Not applicable 28 1.6 1.11t02.3
Addltlona: Went to see another doctor 804 31.5 29.7 t0 33.3
treatment
g/leer\cjilcc::gl on-call service / emergency 126 4.9 421058
Emergency room 227 8.9 7910101
Inpatient treatment (overnight) 255 10.0 7.81010.0
Up to one week 98 3.8 L 3.2to 4.7
Between one and two weeks 96 3.8 3.1t04.6
Two week and more . 60 | 24 | 181030
Don’t know .1 . 00 | 00t002
Rehabilitation 206 8.1 7.11t09.2
None of it 927 36.3 34.5 10 38.2
Don’t know 4 0.2 0.1t0 0.4
Refused to answer 2 0.1 0.0t0 0.3

*Multiple answers possible for additional treatments.

Sub analysis of the most frequent reported PSP

Among the 2,589 PSPs recorded, the PSP type "important questions not asked about
complaints" (a) was the most frequent with 515 (19.9%) responses, followed by "inadequate
physical examination" (b) with 381 responses (14.7%) (table 2). A sub analysis revealed 136

(a) and 107 (b) cases, in which participants had only experienced this one PSP type once in
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the last 12 months. 100 (a) and 70 (b) of these patients reported harmful consequences. These
resulted in a deterioration of health status or persistent pain in 90 (a) / 72 (b) cases, were (very)
severe in 55 (a) / 23 (b) cases, permanent in 34 (a) / 24 (b) cases, and resulted in 12 (a) / 11

(b) hospital stays (supplementary tables 3 and 4).

DISCUSSION

For the very first time, our study reports the frequency, types and consequences of patient
safety problems (PSPs) in the ambulatory care sector in Germany, as measured by a
representative sample of 240-year-olds. It thus provides an important starting point for PSP
prevention measures and improving patient safety. Within the last 12 months, 1,422 out of
10,037 respondents (14% of the population and 16% of those with a doctor's visit, respectively)
had experienced a total of 2,589 PSPs. Extrapolated to the total population at risk in Germany
(47.2 million 240 years), 12.2 million PSPs could be expected for 6.7 million patients 240 years
per year. Based on an average of 10-20 ambulatory doctor visits per year in this age group,
1.3-2.6% of these visits might be associated with a PSP. According to the patients’ reports,
around 1.2 of the current 19.4 million inpatient cases (6.2%) per year in Germany might be
due to PSPs in ambulatory care, which are experienced by patients 240 years alone.[18] With
an average case value of 3,457 € in 2018, these hospital stays cost around 4.15 billion €/year.
As a matter of priority, the harm to patients resulting from PSPs must be avoided; additionally,
the prevention of PSPs in ambulatory care would also be of huge economic importance.
According to our study, the PSP rate in Germany is in the lower range of the range of 1-24
PSls per 100 consultations reported by Panesar et al,[8] undercuts the PSI rate of 21%[4] from
the Netherlands, which was collected in a review of medical records, but is higher than the
potentially harmful preventable problems rate of 7.9%[5] for 215-year-olds in Great Britain.
Different recording methods, age groups and health care systems (e.g. primary care systems
without specialised physicians in private practices as is the case with Germany) must be
considered, which makes international comparison difficult.

Considering only those PSPs associated with harm to health, the proportion of people who
have experienced at least one harm to health in the past year due to a PSP in ambulatory care
is 10% (889 out of 8,776 participants visiting a doctor, data not reported here) and thus
comparable to the upper estimate range of the inpatient sector, in which 5-10% of cases
experience an adverse event.[3]

With regard to the medical treatment areas most frequently affected by PSPs, it can be stated
that the most frequent ambulatory diagnostic and therapeutic activities (anamnesis/physical
examination, medication) are associated with most PSPs. Particularly medication is also

repeatedly highlighted internationally as a frequent source of PSls with harmful consequences
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in ambulatory care.[8] Similarly, more PSPs occur in specialties with a higher number of visits
(general practitioners and internists), with the exception of orthopaedists, who account for
14.5% of all PSPs, although they account for only 5% of all physicians in the ambulatory care
sector in Germany. This phenomenon is also known from inpatient and ambulatory malpractice
statistics.[19] An astonishing result of our study is that patients most frequently name PSP
types that doctors think are hardly likely to cause harm and sometimes doubt that patients are
able to assess them correctly. This applies in particular to the most common PSP types from
the area of anamnesis/physical examination, namely, "important questions not asked about
the complaints" and "insufficient physical examination", which together make up 35% of all
PSP types. A possible explanation for this finding could be that many patients claim to have
visited another doctor (31.5%) or even a hospital (10.0%) later and that during this visit it was
explained that a certain question should have been asked or an examination carried out at the
first contact. In addition, the sub-analyses prove that even these supposedly harmless PSPs
were the cause of permanent harm in about one third and led to inpatient treatment in 13.6%
of the cases from the perspective of those patients who had only reported this type of PSP.

With regard to the survey instrument, PSPs of the last 12 months should be reported, a period
that is also used in the PREOS-PC survey.[20] The short introductory text informs the patients
that the interview focusses on PSPs that the participants themselves have experienced and
perceived in the last 12 months as well as on those PSPs they learned about later.
Furthermore, complex filter guides were used in such a way that the target person was only
asked the questions relevant to their specific situation. By this, both, the increased burden as
well as the risk of memory bias were systematically reduced - however, as in other studies,[21]

they cannot be avoided completely.

Strengths and limitations of the study

The main strength of the study lies in the fact that, for the first-time, PSP frequencies and
distribution in the ambulatory care sector were collected in a representative, extensive
population sample, so that a high degree of certainty is achieved in the PSP incidence
estimates. Our study identifies that three-quarters of all PSPs reported by patients occur in the
areas of anamnesis, clinical examination and medication. It also provides insights into which
PSPs are most likely to cause harm. Thus, the study provides a good indication of where the
focus of efforts to improve patient safety should be. Our study also reveals that the majority of
reported ambulatory PSPs leads to an additional use of the health care system, thus
demonstrating that PSPs reported by patients are of great importance for the ambulatory
health care system.

A limitation exists with regard to the interview participation rate of 12.4%, which is in the lower

range of the rates in telephone surveys in Germany. Nevertheless, the random selection of
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participants resulted in a sample that allows to generalise the results to the population of 240-
year-olds. Our selectivity analyses show that random selection alone achieved a good overall
population representation with only minor deviations and that the survey participants represent
the target population in all important variables. For example, the proportion of women in the
study corresponds exactly to the population statistics. In addition, the comparison with the last
population survey of the Robert Koch Institute, which is responsible for health monitoring in
Germany, shows that — almost exactly as in our sample - 51.2% of 240-year-olds in Germany
describe themselves as chronically ill[22] and 88% of the total population had at least one
outpatient visit to the doctor in the last 12 months.[23] A selection bias towards persons with a
potentially higher PSP risk (e.g. High recyclers, multimorbidity) cannot, however, be excluded
with absolute certainty.

Another limitation may be seen in the research method used to generate data on PSP
frequency and distribution in ambulatory care. Critics may question whether asking patients is
suitable for generating valid statements about PSP frequency and distribution at all. This
method deliberately considers only the patient’s subjective perspective and does not use
comparative data (e.g. medical records of the participants) to objectify the reported PSPs
medically. However, studies that did not use patient reports but other methods to measure the
type and frequency of PSP and harm also have to deal with weaknesses. Studies using e.g.
voluntary reports from physicians[24-27] have been criticised as an unreliable source, as
physicians report PSP and harm less often than they actually do occur.[15] Even the analysis
of medical records and error reporting systems cannot be regarded as the best solution. As
impressively shown in the study by Weingart et al only about half of the adverse events
validated by inpatient physicians were documented in the medical records. None of these were

documented in the error reporting systems.[28]

Recommendations for research and practice

Despite these limitations, our study provides important insights into both the risk of PSPs and
the importance of the patient as an actor in the identification and reporting of PSPs in
ambulatory care.[29, 30] Based on our own findings as well as those of Sharma et al,[31] who
show in their review that patients and their relatives could report more frequently on patient
safety issues such as chemotherapy toxicity and events such as suboptimal service quality
and communication problems that have not been perceived or identified by service providers,
we believe that patient reports should play a more important role in improving patient safety.
To this end, it will first of all be necessary to raise awareness of the existence of patient safety
problems in ambulatory care, both among physicians and other medical professionals, but also
among patients and policymakers. The publication and discussion of our study results can

contribute to this. In the medical profession, patient safety in ambulatory care should be
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addressed more frequently within the framework of the quality circles already introduced for
doctors in private practice. Quality circles are also suitable for analysing patient safety
problems in open discussions and developing ways of preventing PSPs. They are also useful
for reducing the previously widespread reluctance to recognise patient reports as a valid
source for recording patient safety problems. In addition, critical incident reporting systems
(CIRS) for the ambulatory care sector could be supplemented by those items that have proven
to be particularly significant in our study. In Germany, all medical institutions are obliged to
participate in error reporting systems, but the participation rate has so far been extremely
low.[9] It is questionable to what extent mandatory active participation is conducive or rather
leads to harming the intrinsic motivation of medical professionals. At the very least, one could
consider to follow the English example and, within the framework of the review of internal
quality management, checking whether an institution actually reports patient safety problems
in CIRS. Considering the importance of anamnesis and clinical examination for the occurrence
of patient safety problems, it would be appropriate to increase the appreciation of these basic
activities in patient care. So far, technical examinations and procedures in the German health
care system are much better remunerated than anamnesis and clinical examination. For this
reason, typically only little time is spent, a cause for complain for many patients. In Germany,
a change in the remuneration of ambulatory physicians is therefore recommended in order to

take advantage of this approach to improve patient safety.

Conclusions

Our results show that PSPs in the ambulatory care sector in Germany, patient safety problems
(PSP) are frequently reported by patients and often lead to harm to health and additional
ambulatory or inpatient treatment. Our findings can help to identify critical medical care
situations and to develop targeted measures to avoid PSPs. Furthermore, our study indicates,
that patient reports are a valuable and complementary source to identify PSPs and to improve

patient safety and the quality of ambulatory care.
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1
2
3 supplementary file 1 CATI survey instrument related to the last 12 months
4 (A) Introductory questions
Z I. How would you describe your current state of health? 7: refused to answer
7 a) very good 8: don’t know
8 b) good
9 c) mediocre
10 d) bad
11 e) very bad
12 II. Do you have one or more long-lasting chronic diseases? 1:yes
13 2: no
14 7: refused to answer
15 8: don’t know
1? lll. When was the last time you saw your GP or a specialist? 7: refused to answer
18 a) during the last 3 months 8: don’t know
19 b) 4 up to 12 months ago
20 c) more than a year ago
21 Where people work, errors occur. Errors can also occur in information text:
22 physicians' offices. This can happen during treatment, but also if the last GP /
23 during laboratory tests or when writing prescriptions. In the specialist visit was
24 following, we will present concrete errors that can occur in during the last 12
25 offices of general practitioners and specialists in Germany. So, months
26 we are not concerned with errors in the hospital. | will ask you
27 in each case whether, according to your knowledge or
28 assessment, you have experienced such an error with your GP
29 or specialist in the last 12 months. Please also think of errors
30 that you only learned about later.
g; (B) 12-month incidence of PSPs in 7 areas of medical treatment
33 1. Anamnesis / physical examination
34 Let's get to medical examinations first. Have you had a 1:yes
35 physical examination, a laboratory examination, a 2:no
36 gastrointestinal or colonoscopy or ultrasound, X-ray or other 7: refused to answer
37 examinations in the last 12 months? 8: don’t know
38 ** If, as far as you can tell, one of the following errors has 1:yes
39 occurred: Did (not) your physician ... 2: no
j? a) ... ask important questions about your complaints? 6: does not apply
4 b) ... perform an insufficient physical examination? 7: refused to answer
43 c) ... make a medical necessary examination? 8: don't know
44 d) ... recognize a serious illness or recognized it too late?
45 e) ... make a faulty examination
46 f) ... make a wrong examination?
47 g) ... make a wrong diagnosis?
48 h) ... communicate incorrect test results?
49 i) ...communicate the results too late or not at all?
50 **  Where did this error occur? During a ... 1:yes
51 a) ... physical examination, including examination talk? 2:no
52 b) ... laboratory examination, e.g. blood, urine, stool?
53 c) ...imaging examination, e.g. X-ray, ultrasound or
54 examination in the tube such as CT or MRT?
55 d) ... examination with a catheter, e.g. on the heart, vessels
56 or urethra?
7 e) ... endoscopic examination, e.g. examination of the
58 stomach, intestines or lungs?
Zg f) ... puncture, e.g. of organs or joints?
g) ... or any other examination?
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supplementary file 1 continued CATI survey instrument related to the last 12 months

aftercare treatment incorrectly, belated or not at all within
the last 12 months to your knowledge?

a) yes, wrong

b) yes, belated

c) yes, not at all

2.
Did you need drugs from your GP or specialist in the last 12 1:yes
months? Please remember all drugs prescribed by your 2:no
physician, e.g. tablets, ointments, creams and sprays, pain 7: refused to answer
patches and suppositories. 8: don’t know
*x If, as far as you can tell, one of the following errors has 1:yes
occurred: Did (not) your physician ... 2:no
a) ... prescribe wrong drugs? 6: does not apply
b) ... prescribe necessary drugs? 7: refused to answer
C) ... prescribe drugs in the wrong dose or form, e.g. solution 8: don’t know
instead of tablet?
d) ... prescribe drugs, although your physician knew of an
intolerance?
e) ... prescribe drugs without considering the interaction with
another drug?
f) ... discontinue drugs too early, too late or not at all?
3. Vaccination, injection, infusion
Have you received a vaccination, injection or infusion from 1:yes
your GP or specialist in the last 12 months? 2:no
7: refused to answer
8: don’t know
*x If, as far as you can tell, one of the following errors has 1:yes
occurred? Did (not) you get a vaccination, injection or 2:no
infusion administered... 6: does not apply
a) ... although it was necessary? 7: refused to answer
b) ... with a wrong active substance? 8: don’t know
c) ... in the wrong place, e.g. in muscle instead of blood
vessel?
d) ... even though the physician knew of an intolerance?
e) ... without noticing the interaction with another medication?
4. Aftercare
** Now we're talking about aftercare. This can be a wound 6: does not apply
follow-up, a cancer follow-up, or a follow-up after an 7:refused to answer
operation. Did your physician carry out a necessary 8:don'tknow
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1

2

3 supplementary file 1 continued CATI survey instrument related to the last 12 months
4 5. Outpatient surgery

Z Have you been operated in the last 12 months by your GP or 1:yes

7 specialist in the office or in an outpatient clinic? 2:no

8 7: refused to answer
9 8: don’t know

10 ** If, as far as you can tell, one of the following errors has 1:yes

11 occurred: Did (not) your physician ... 2:no

12 a) ... perform a surgery too late? 6: does not apply
13 b) ... perform a surgery not properly? 7: refused to answer
14 c) ... perform a wrong surgery? 8: don't know

15 d) ... communicate the results of surgery incorrectly?

16 e) ... communicate the results of surgery or communicated it

17 too late?

18 = Did this error occur during a surgery on/in ... 1: yes

19 a) ...the eye? 2:no

;? b) ... the nose, ears or sinuses? 7: refused to answer
% c) ...ajoint? 8: don't know

23 d) ... the heart vessels?

>4 e) ....the abdomen or internal organs?

25 f) ... the urinary tract or sexual organs?

2% g) ...the skin?

57 h) ... the muscles?

28

29 only for women:

30 i) ...the uterus?

31 ) ...the ovaries?

32 k) ... the context of an abortion?

33 6.  Office administration

34 **  According to your knowledge, we would like to know if it 6: does not apply
;2 has happened to you during the last 12 months, that ... 7: refused to answer
37 a) ... you have been confused with another patient? 8: don’t know

38 b) ... your examination results were not or not completely

39 available? _ N _

40 c) ... your_a_ttendlng physician did not perform a necessary

41 home visit?

42 7. Other areas

43 xk In the last 12 months, as far as you can tell, have you 1:yes

44 experienced another error that we have not yet asked you 2: no

45 about? 7: refused to answer
46 8: don’'t know

j; ** multiple answers possible.

49

50

51

52

53

54

55

56

57

58

59

60
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Detailed questions per reported PSP

b) severe allergic reaction, e.g. anaphylactic shock

c) other side effects, e.g. stomach bleeding

d) deterioration of the health status

e) unnecessarily prolonged pain

f) wound infection / inflammation

g) bleeding

h) other part of the body has been injured, e.g. an internal
organ or nerve

i) a serious illness has not been recognized or has been
recognized too late

1) financial harm, e.g. additional therapy and treatment
costs

k) temporal harm, e.g. you had to go to the practice again

[) mental or social harm

m) other harmful consequences

1. How often has this error happened in the last 12 ___times
months? 7: refused to answer
8: don’t know
2. Did this error happen with a GP or a specialist? 7: refused to answer
a) GP 8: don’t know
b) specialist
c) both, GP and specialist
d) GP or specialist, don’t know which one
e) error occurred during an outpatient treatment
f) error occurred during an inpatient treatment
3. To which group of physicians did the specialist belong | 7: refused to answer
who made the error? 8: don’t know
a) internists
b) gynaecologist
¢) ophthalmologist
d) orthopaedists
e) ear, nose and throat specialist
f) neurologist, psychiatrist, neurologist
g) surgeons
h) dermatologist
i) radiologist, radiologist
i) urologists
k) another medical specialist
4. ** What do you think caused this error? That ... 1:yes
a) ... the physician is not technically competent? 2:no
b) ... the physician suffers from stress and lack of time? 7 refused to answer
c) ... the physician does not listen; does not take you | g- qon't know
seriously or only uses incomprehensible technical
terms?
d) ... the patient records are poorly kept?
e) ... the practice is badly organized?
f) ... other causes?
5. ** What harmful consequences have you experienced as 6: no harm occurred
a result of this error? 7: refused to answer
a) mild allergic reaction, e.g. skin rash, itching 8: don’t know
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6. Please tell us how heavy or light was (the most serious) | 7: refused to answer
harm for you? 8: don't know
a) very light
b) light
C) severe
d) very severe
7. How long did it take to recover from (the most serious) | 6: does not apply
harm? 7: refused to answer
a) less than a week 8: don't know
b) more than a week but less than a month
c) more than a month to recovery
d) or has the harm remained permanent?
8. ** Due to this (severest) harm, did you ... 6: none of it
a) ... go to see another physician? 7: refused to answer
b) ... call the medical on-call service / emergency service? | 8: don’'t know
C) ... go to the emergency room?
d) ... go to the hospital overnight for treatment?
e) ... need rehabilitation?
9. How long have you been in the hospital overnight? 7: refused to answer
a) up to one week 8: don’t know
b) between one and two weeks
c) two weeks or more
10.* We would like to know how you did you deal with this | 6: no one
error/harm. Did you or a relative tell the error/harm to | 7: refused to answer
someone, for example ... 8: don’t know
a) ... the physician with whom the error occurred?
b) ... another general practitioner or specialist?
c) ... your health insurance fund or health insurance
coverage?
d) ... the medical association?
e) ... an independent patient advisory centre?
f) ...alawyer?
g) ... another person or entity?
11.** How did you react to this error/harm? Did you ... 6: didn’t respond any
a) ... complain to the attending physician? further
b) ... lost your confio_lence in the physician? 7- refused to answer
c) ... change physicians? 8: don't know
d) ...give a negative rating on the Internet?
e) ... sue the physician?
f) ... reactin another way?
** multiple answers possible.
(C) Socio-demographic Data
1. Which sex do you have? 7: refused to answer
8: don’t know
a) male
b) female
c) diverse
2. Do you have the German citizenship? 1:yes
2:no
7: refused to answer
8: don’t know
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3.

Have you had the German citizenship at birth?

yes
no

: refused to answer
: don’t know

Did your mother and father both have that German
citizenship at birth?

(Those born in the former German eastern territories up to
and including 1955 had the German nationality at birth)

yes
no

: refused to answer
: don’t know

What is your highest general school leaving certificate?

a)
b)
c)

d)
e)
f)
9)

h)
i)

School ends without graduation

Primary or lower secondary school leaving certificate
Secondary school leaving certificate

Polytechnic secondary school (POS) with an 8th grade
diploma

Polytechnic secondary school (POS) with 10th grade
diploma

Specialized secondary school diploma

University entrance qualification or Extended Secondary
School (EOS) with 12th grade degree or vocational
training with Abitur (university entrance qualification)
another school leaving certificate

still a pupil

: refused to answer
: don’t know

Which main occupation do you have: are you currently...

a)
b)
c)

d)
e)
f)
9)
h)

i)
)
K)
1)

full-time employed (35 hours or more)

part-time gainfully employed (15 to less than 35 hours)
partial retirement, irrespective of the stage at which it
takes place

minor gainfully employed (less than 15 hours)
occasionally or irregularly engaged in gainful activity

in in-company vocational training | Apprenticeship

in retraining

in military service / Federal voluntary service / Social year
on maternity leave, parental leave, parental leave or other
leave

not gainfully employed (including students not working for
money, unemployed, early retirees, pensioners)

In school education

employed in a one-euro job

7: refused to answer
8: don't know

To which group does your current or last occupation
belong?

a)
b)
c)

self-employed farmer

cooperative farmer (formerly LPG)

academics in the liberal profession (physician, lawyer, tax
consultant, etc.)

self-employed in trade, commerce, crafts, industry,
services, also in a "Me PLC".

civil servant / judge / professional soldier

employee

worker

vocational training/apprenticeship

assisting family members

never been in employment

7: refused to answer
8: don't know
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4 8. Are you or were you a civil servant / judge / professional | 7: refused to answer
> soldier ... 8: don’t know

? a) in the lower or middle grade of the civil service

8 b) in the upper grade of the civil service

9 ¢) in the higher grade of the civil service

10 9. Are you or were you an employee ... 7: refused to answer
11 a) with an activity which is carried out in accordance with | 8: don't know

12 instructions

13 b) with independent performance in responsible activity

14 ¢) with comprehensive management tasks

15 10.  Areyou or were you a worker and namely ... 7: refused to answer
16 a) unskilled / semi-skilled 8: don’'t know

17 b) skilled worker

18 c) foreman, column leader / master, foreman, brigadier

;g 11. In our society, there are population groups that tend to | 7: refused to answer
21 be at the top and those that tend to be at the bottom. | 8: don’'t know

27 Where would you place yourself on a scale from 1 to 10?

23 1 means that you are at the bottom, 10 means that you

24 are at the top. With the numbers in between, you can

25 gradate your position.

26 1. atthe bottom ... 10: at the top

27 12. Please tell me briefly: How many people are currently | 7: refused to answer
28 living in your household, including children and | 8: don’t know

29 yourself?

30 Number:

g; 13. How high is the monthly net income of your household | 7: refused to answer
33 as awhole, i.e. of all those who receive an income? 8: don't know

34 (This refers to the sum of wages, salaries, income from self-

35 employment, pension or annuity, in each case after deduction

36 of taxes and social security contributions. Please also add

37 income from public subsidies, income from renting, leasing,

38 housing benefit, child benefit and other income.)

39 I'll read you some income categories now and please say

40 '‘Stop' if it applies.

41 a) less than 500 Euros

42 b) 500 to less than 1,000 Euro

43 c) 1,000 to less than 1,500 Euro

44 d) 1,500 to less than 2,000 Euro

45 e) 2,000 to less than 2,500 Euro

46 f) 2,500 to less than 3,000 Euro

47 g) 3,000 to less than 4,000 Euro

48 h) 4,000 to less than 5,000 Euro

gg i) 5,000 Euro and more

51 14, For this scientific study, it is important to know which | 7: refused to answer
52 treatment errors occur particularly rarely or frequently in | 8: don’t know

53 which population groups. This also includes the question of

54 whether those affected are more likely to receive a lower or

55 higher income.

56 Can you therefore at least tell us roughly whether your

57 monthly net household incomeis less or more than 1,500

58 euros?

59 a) less than 1,500 Euros

60 b) more than 1,500 Euros
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PAV*

GEDA-14**

(%) 95%-Cl %) 95%-ClI
Gender Male 47.6 46.7-48.6 47.9 47.1-48.7
Female 52.3 51.4-53.3 52.1 51.3-52.9
Age groups 40-59 years old 51.1 50.1-52.1 53.3 52.6-54.1
60-79 years old 38.0 37.0-38.9 39.4 38.7-40.2
80+ years old 10.3 9.8-11.0 7.2 6.8-7.6
Current state of health Very good 15.9 15.2-16.6 9.9 9.5-10.4
Good 45.3 44.3-46.3 50.9 50.1-51.6
Mediocre 27.8 27.0-28.7 314 30.7-32.2
Bad 8.0 7.5-8.6 6.2 5.8-6.6
Very bad 2.8 2.5-3.1 1.0 0.9-1.2
Chronic diseases Yes 46.6 45.7-47.6 53.7 53.0-54.5
No 53.0 52.0-53.9 45.3 44.5-46.0
Last GP or specialist visit During the past 12 875 85.8-89 1 89.0 88.5-89 4
months
i than12months | 154 | 118131 102 | 97107
Inpatient treatment in the o g 235 | 226-24.3 183 | 17.7-18.9
past 12 months
No 76.2 75.4-77.1 81.1 80.5-81.7
Citizenship German 81.9 81.1-82.6 96.2 95.9-96.5
Non-German 17.0 16.2-17.7 2.6 2.4-2.9
Household size 1-4 persons 95.1 92.1-98.3 95.3 94.9-95.6
25 persons 4.1 3.5-5.1 3.8 3.5-4.1
Monthly net income lI.EJSr'E)o less than 1,000 74 6.8-8.2 18.3 17.5-19.1
1, 000 to less than
5.000 Euro 62.6 59.1-66.2 79.4 76.4-82.5
5,000 Euro and more 9.7 9.1-10.2 2.4 2.1-2.6
SSS / SES*** Low 11.7 11.1-12.3 21.3 20.7-22.0
Medium 50.3 49.3-51.3 58.6 57.9-59.4
High 33.9 33.0-34.8 19.7 19.1-20.4

*PAV, study population of 240-year-olds: 10,037 participants
*GEDA-14, study population of 240-year-olds: 16,452 participants

**PAV-Study: SSS=subjective social status; GEDA-14: SES=socio-economic status

(objective)
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supplementary table 2 Distribution of PSP by specialist group

Medical specialist group PSP (n)* PSP (%) 95%-ClI
Family physicians 1,101 43.7 41.8t0 45.6
Orthopaedists 367 14.5 13.21t0 16.0
Internist 259 10.3 9.1to 11.5
Neurologists 129 5.1 4.3t06.0
Surgeons 95 3.8 3.1t0 4.6
Gynaecologists 76 3.0 2.41t03.7
Urologists 71 2.8 2.2t03.5
Radiologists 60 2.4 1.81t0 3.0
ENT specialists 50 2.0 1.5t0 2.6
Dermatologists 42 1.7 1.2t02.2
Ophthalmologists 35 1.4 1.0to 1.9
Other specialists 236 9.4 8.210 10.5

*A total of 2.589 PSPs was reported. 2.521 PSPs were clearly assignable to specialist

groups.
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PSP ‘important questions not asked about complaints’ n % 95%-ClI
Persons with this PSP type exclusively * 136 1.5 1.3t0 1.8
Harm and its consequences n % 95%-ClI
Harm / no PSP without harm 36 26.5 | 19.8t0 34.5
harm PSP with at least one harm 100 | 73.5 | 65.5t080.2
Types of harm  Unnecessarily prolonged pain 49 26.8 | 20.9to0 33.6
Deterioration of health status 41 22.4 | 17.0t0 29.0
Mental / social harm 32 17.5 | 12.7 to 23.6
Serlous_: illness not recognized / 19 104 | 6710156
recognized too late
Other part of the body injured 8 4.4 2.2t08.4
Other side effects 8 4.4 2.2t08.4
Mild allergic reaction 6 3.3 15t07.0
Severe allergic reaction 3 1.6 0.6to0 4.7
Bleeding 2 1.1 0.3t0 3.9
Total reported harm to health 180 | 98.4 | 95.3t099.4
Temporal harm 60 32.8 | 26.4t039.9
Other harm 25 13.7 9.4t019.4
Financial harm 18 9.8 6.31t0 15.0
Total reported financial, temporal and 103 | 56.3 | 49010 63.3
other harm
Severity Very light 6 6.0 2.8t012.5
Light 38 38.0 | 29.1t047.8
Severe 36 36.0 | 27.3t045.8
Very severe 19 19.0 | 12.51t0 27.8
Rec_overy Less than a week 12 14.1 8.3t023.1
period
More than a week, but less than a month 22 259 | 17.8t036.1
More than a month 14 16.5 | 10.1to 25.8
Permanent harm 34 40.0 | 30.2t0 50.6
Don’t know 3 3.5 1.2t09.9
FECIEE None of this 46 46.0 | 36.6to 55.7
treatment
Went to see another doctor 44 44,0 | 34.7t053.8
g/leeis;ggl on-call service / emergency 7 70 3410137
Emergency room 13 13.0 7.81t021.0
Inpatient treatment (overnight) 12 12.0 7.0t019.8
Up to one week 5 5.0 2.2t011.2
Between one and two weeks 1 1.0 0.2t05.4
Two weeks and more 6 6.0 2.8t012.5
Rehabilitation 7 7.0 3.4t013.7
10
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supplementary table 4 Sub-analysis of the PSP ‘inadequate physical examination’:
Proportion of PSP with harm, distribution of harm types and differentiation of severity,
recovery time and additional treatments

PSP ‘inadequate physical examination’ n % 95%-ClI
Persons with this PSP-type exclusively * 107 1.2 1.0to 1.5
Harm and its consequences n % 95%-ClI
Harm / no PSP without harm 37 34.6 | 26.2t044.0
harm PSP with at least one harm 70 65.4 | 56.0t0 73.8
Types of harm  Unnecessarily prolonged pain 38 21.8 16.3to 28.6
Deterioration of health status 23 13.2 9.0t0 19.1
Mental / social harm 15 8.6 5.3t0 13.7
Serlous_ illness not recognized / 14 3 4.910 13.1
recognized too late
Mild allergic reaction 12 6.9 40to11.7
Other part of the body injured 7 4 2.0t0 8.1
Wound infection / inflammation 6 3.4 16t07.3
Total reported harm to health 115 66.1 58.8t0 72.7
Temporal harm 37 21.3 15.8t0 27.9
Financial harm 12 6.9 40to11.7
Other harm 10 5.7 3.21010.3
'(I)'toht:: Lea?rronrted financial. temporal and 59 339 27 310 41.2
Severity Very light 7 10 49t019.2
Light 40 57.1 | 45.5t068.1
Severe 16 22.9 14.6to 34.0
Very severe 7 10 4,910 19.2
RISEOVEY Less than a week 15 | 234 | 147t035.1
period
Mg:ﬁﬁhan a week, but less than a 13 20.3 12310 31.7
More than a month 10 15.6 8.71t0 26.4
Permanent harm 24 37.5 26.7 to 49.7
Not applicable 3 4.7 1.61t012.9
Don’t know 1 1.6 0.3t08.3
paaitional None of this 34 | 486 | 37.2t060.0
Went to see another doctor 30 42.9 31.9to 54.5
Z/Ieeisilggl on-call service / emergency 3 43 1510 11.9
Emergency room 10 14.3 7.91024.3
Inpatient treatment (overnight) 11 15.7 9.0to0 26.0
Up to one week 3 4.3 1.5t011.9
Between one and two weeks 8 11.4 5.9t0 21.0
Rehabilitation 2 2.9 0.81t09.8
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Patient safety in ambulatory care from the patient's perspective - A retrospective,

representative telephone survey

ABSTRACT

Objectives: Data on patient safety problems (PSPs) in ambulatory care are scarce. The aim
of the study was to record the frequency, type, severity and point of origin of PSPs in
ambulatory care in Germany.

Design: Retrospective cross-sectional study.

Setting: Computer-assisted telephone interviews (CATI) with randomly recruited citizens aged
240 years in Germany who were asked about their experiences with PSPs in ambulatory care.
Participants: 10,037 citizens 240 years.

Measures: A new questionnaire was developed to record patient experiences with PSPs in
ambulatory care. The study reported here targets patient experiences in the last 12 months.
The questionnaire focuses on PSPs in 7 areas of medical treatment: anamnesis/diagnostic
procedures; medication; vaccination, injection, infusion; aftercare; outpatient surgery; office
administration; other areas. For each PSP reported, detailed questions were asked about the
specialist group concerned, and, on the most serious harm, the severity of the harm and its
consequences. The target parameters are presented as proportions with 95% confidence
intervals.

Results: 1,422 of the respondents (14%) reported 2,589 PSPs. The areas most frequently
affected by PSPs were anamnesis/diagnostic procedures (61%) and medication (15%).
General practitioners accounted for 44% of PSPs, orthopaedists for 15% and internists for
10%. 75% of PSPs were associated with harm, especially unnecessarily prolonged pain or
deterioration of health; 35% of PSPs led to permanent damage. 804 PSPs (32%) prompted
patients to see another doctor for additional treatment; 255 PSPs (10%) required inpatient
treatment.

Conclusion: PSPs experienced by patients are widespread in ambulatory care in Germany.
The study reveals in which areas of medical treatment efforts to prevent PSPs could make the
greatest contribution to improving patient safety. It also demonstrates the valuable contribution

of patient reports to the analysis of PSPs.

Strengths and limitations of this study

= For the very first time, data were collected on the frequency, type, severity and
consequences of patient safety problems (PSPs) in ambulatory care in Germany.

= The randomly selected, extensive population sample of 10,037 citizens 240 years

guarantees a high degree of certainty in the PSP incidence estimates.
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= The study provides insights into which PSPs are most likely to cause harm, thus providing
a good indication of effective fields of action to improve patient safety.

= Patient reports as a research method for generating data on PSPs without cross-checking
against comparative data (e.g. medical records) do not allow medical objectification of the
reported PSPs.

INTRODUCTION

Patient safety, as a key feature of quality healthcare,[1] is the reduction of risk of unnecessary
harm associated with healthcare to an acceptable minimum.[2] Healthcare’'s growing
complexity and an increasing number of multimorbid patients lead to an increasing risk of
patient safety problems (PSPs) in both inpatient and ambulatory care. Below we use the term
PSP to capture two types of error, i.e. failures to carry out a planned action as intended or
application of an incorrect plan, and patient safety incidents (PSls), i.e. events or
circumstances that could have resulted, or did result, in unnecessary harm to a patient.[2] PSls
also include adverse events (AEs), i.e. incidents which resulted in harm to a patient.[2]

Both internationally and in Germany, knowledge about the frequency of PSPs is limited.
Regarding only inpatient care and based on a literature review by the German Coalition for
Patient Safety, the German Advisory Council on the Assessment of Developments in the
Health Care Sector estimated in 2007 that 5-10% of all hospital patients experience an AE, 2-
4% a preventable AE, 1% experience treatment errors and 0.1% die from preventable AEs.[3]
For the German ambulatory care sector, there is hardly any data on the frequency of PSPs.
But even the few international studies allow only rough estimates. From the Netherlands, Gaal
et al[4] report a PSI rate of 21.1% based on a retrospective analysis of medical records kept
by primary care physicians; 5.8% of the PSls resulted in harm and 0.7% led to hospital stays.
Stocks et al[5] collected potentially harmful preventable problems through personal interviews
of a representative sample of 215-year-olds in Great Britain; the problem rate within the last
12 months was 7.9%. Michel et al[6] encouraged GPs in France to record all PSls occurring
within one week, and concluded that the PSI rate was 2.6% of all consultations. In a first review,
Sandars & Esmail[7] estimated the medical error rate in primary care at 5-80 errors per 100,000
consultations. In a recent literature review, Panesar et al [8] concluded that 1-24 PSls occur
per 100 consultations, of which 4% (range 1-44%) are associated with severe harm.

One reason for this inconclusive evidence could be the process of recording PSPs in
ambulatory care, because the methods tested in inpatient care, such as the analysis of medical
records, routine and/or harm data, CIRS, and direct observation, reach their limits. First,
patients leave the doctor’s surgery immediately after ambulatory treatment, leaving only a short
time window for PSP capture, and second, routine data in ambulatory care contain too little

information for PSP discovery. The website "Every error counts", which collects errors in the
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German GP sector, illustrates the dilemma of spontaneous PSP reporting in ambulatory care:
By mid-2019, i.e. during 15 years since the existence of the register, the approximately 55,000
German GPs had reported a total of 948 errors.[9] For this reason, it is internationally
recommended to include patients themselves as sources of information for PSP recording.[10-
13] Only patients are able to report on the effects of treatments across sectors and over long
periods of time; their information on incidents is usually more accurate than those of
physicians,[14] who also show more resentment towards PSP reporting.[15]

Against this background, our study aims to report on the frequency, type, severity and point of

origin of PSPs in the ambulatory healthcare sector in Germany based on a population survey.

METHODS

Study design

This retrospective cross-sectional study is based on original telephone survey data on
experiences with PSPs within the last 12 months from the patient’s perspective. We followed

the STROBE checklist for reporting observational studies (see online supplementary file 1).[16]

Participants

For economic reasons, the survey was limited to the population aged 240 years in Germany
(2017: 22.5 million men and 24.7 million women; 57% of the total population), since more
physician visits and thus potentially more PSPs are expected for 240-year-olds than in the total
population.

From the population aged =40 years, a sample of 10,037 citizens was interviewed via
computer-assisted telephone interviews (CATI). This number was based on a sample size
calculation of 10,000 interviews, with which a two-sided 95% confidence interval of one
percentage point can be secured with an estimated incidence of 7.5%. The realized sample
was based on a random sample of nationwide listed and permuted landline and mobile phone
numbers (70:30 distribution). The target person in multi-person households was the adult with
the last birthday. About 81,000 of the almost 700,000 telephone numbers generated were
identified as belonging to the target group; of these, about 65,000 were interviewed during field
time. 84.4% refused to participate. Only a few interviews were discontinued (150) or not
evaluable (5), thus a participation rate of 12.4% was achieved (10,037/81,108). The
participants in the sample corresponded largely to the population as a whole. In order to be
able to make reliable representative statements, the sample results were weighted using the
variables gender, age group, household size, school education, employment status,

nationality, federal state and municipal size classes.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

BMJ Open

Survey instrument and implementation

Due to the absence of a validated CATI survey instrument, a new questionnaire was developed
for the study by means of a literature review on types of PSPs in ambulatory care and
qualitative interviews with physicians (N=10) and patients (N=20) on their experiences with
PSPs. The survey instrument captures PSP experiences within the last 12 months, PSPs since
the 40" birthday, and severe PSPs of relatives through proxy-interviews using closed
questions and dichotomous answers. The study reported here targets patients' PSP
experiences in the last 12 months. The CATI-instrument consists of three modules relating to
the last 12 months (see box 1 and supplementary file 1): (A) introductory questions on the
current state of health, and whether the last visit to a GP or specialist took place within the last
12 months. If a physician visit had taken place, a short information text briefly explained the
types of PSP collected in the survey. In module (B), individual PSP types were queried in 7
medical treatment areas, with multiple answers possible in each case: each person was
allowed to report several PSP types if one or several physician visits had taken place in several
treatment areas. For each PSP reported, detailed questions were asked about the specialist
group concerned and on the most serious harm, the severity of the harm, and its
consequences. In order to minimise both, cognitive stress and memory bias, complex filters
ensured that the interviewees were just asked the questions relevant to them. Module (C)

collected socio-demographic and socio-economic data.

The questionnaire was checked by means of cognitive pretests on 20 patients with regard to
the comprehensibility of the questionnaire items, completeness of the response categories and
memorability of the events experienced. Methodically, think-aloud and interview techniques
were combined.[17] Necessary changes were implemented and subsequently tested using
standardized pretests (N=110) under field conditions. Misleading formulations of questions and
optimization possibilities regarding filtering or question blocks were discovered, modified in the
electronic questionnaire, and released for the main field after final testing. The survey took

place from May to October 2018.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 32


http://bmjopen.bmj.com/

Page 7 of 32

oNOYTULT D WN =

172
173
174

175
176

BMJ Open

Box 1 Categories and items of the survey instrument

(A) Introductory questions

= Current health status
=  Chronic ilinesses
» Last general practitioner/specialist visit

Short Information text

Where people work, errors occur. Errors can also occur in medical offices. This can
happen during treatment, but also during laboratory tests or when writing prescriptions.
In the following, we introduce you to specific errors that can occur in the surgeries of
general practitioners and specialists in Germany. So, it is not about errors that occur in
hospital. In each case, | will ask you, whether, according to your knowledge or
assessment, you have experienced such an error while treated by your general
practitioner or specialist. Please also think of errors that you learned about later.

(B) 12-month incidence of PSPs in 7 areas of medical treatment

* Anamnesis/diagnostic procedures
=  Medication

» Vaccination, injection, infusion

= Aftercare

= Qutpatient surgery

= Office administration

= Other areas

Detailed questions per reported PSP:

Treatment area (just anamnesis/diagnostic procedures and outpatient surgery)
Frequency

Presumed causes

Specialist group concerned

Type of harm

Severity (of the severest harm)

Recovery time (of the severest harm)

Additional treatments

Hospital nights

Dealing/response behaviour

(C) Socio-demographic Data

Sex

Citizenship

Highest school-leaving qualification
Current main occupation
Self-reported social status
Household size

Monthly net income

Analysis
12-month PSP incidences including 95% confidence intervals (CI) are reported in terms of

frequencies and distributions of ambulatory PSP types. The data refer either to the weighted

6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

177
178
179
180
181
182
183
184
185
186
187

188
189
190
191
192
193
194
195
196
197

198
199

200
201
202
203
204
205
206
207
208

BMJ Open

participants or to their reported PSPs. The analyses were carried out with SPSS version 25

and cross-checked with the statistics package R version 3.5.2 (Base Package).

Patient and Public Involvement

Patients were not actively involved in the development of the research question but
participated in guided interviews that were conducted to generate items for the survey
instrument. Patients were also involved in the study to pretest the survey instrument and finally
participated as interviewees. We presented the study results at the German Coalition for
Patient Safety conference 2019 where we explicitly invited patient representatives as

discussants.

RESULTS

Participants

The survey participants (N=10,037; 12.4% participation rate) were 61 years old on average,
and 52% were women. 73% assessed their current state of health as (very) good to mediocre;
47% stated that they had at least one long-lasting chronic disease at the time of the survey.
8,841 of the 10,037 participants (88%) experienced at least one ambulatory GP or specialist
visit within the past 12 months. Supplementary table 1 compares the socio-demographic and
socio-economic parameters of the weighted study population with a population survey
conducted as part of Germany's health monitoring 2014. The study population largely

corresponds to the participants in the population survey.

Incidence and medical treatment areas affected by PSPs

The weighted sample comprises 8,776 patients with an ambulatory GP or specialist visit, of
whom 1,422 (16%) experienced at least one PSP in the last 12 months. They reported a total
of 2,589 PSPs, i.e. an average of 1.8 PSPs per participant. In relation to the total sample,
14.2% experienced at least one PSP (1,422/10,037). The most common areas affected by
PSP were anamnesis/clinical examination (66% of patients, 61% of PSPs) and medication
(22% of patients, 15% of PSPs). Table 1 shows the distribution of PSPs in all treatment areas
including 95% Cls.
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Table 1 Patients affected by PSP and distribution of PSPs by treatment areas.

Patients PSPs
Treatment areas
n* % 95% CI n % 95% ClI

Anamnesis/diagnostic 63.5 to 59.3 to
procedures 938 66.0 68.4 1,583 | 61.1 63

e 20.1to 14 to
Medication 316 22.3 o4 4 398 154 16.8
VRS, [T, 100 70 |58t084| 112 | 43 | 358
infusion 5.2
Aftercare 53 37 [28t04.8 65 2.5 2t03.2
Outpatient surgery 41 29 |211t039| 61 2.4 1.8t03
Office administration 208 14.6 1?'69;0 254 | 9.8 |8.7t011
Other areas 116 81 |68t9.7| 116 | 45 357:;0
Sum (1,422**) 2,589 | 100.0

*Multiple answers possible; sample: 8,776 weighted patients 240 years with a doctor's visit within the
last 12 months.
**Individual patients, some affected by several PSPs.

PSP types

Table 2 shows the distribution of the specifically surveyed PSP types per treatment area. In
the two areas most frequently affected by PSPs (anamnesis/diagnostic procedures and
medication), the most frequent PSP types are distributed as follows: 35% of all PSPs or 57%
of PSPs in the field of anamnesis/diagnostic procedures (N=1,583) are attributable to
"important questions about complaints not asked" as well as ‘"insufficient physical
examination". In the area of medication (N=398, 6.2% of all PSPs), 20.8% of medication-
related PSPs were due to "wrongly prescribed drugs" and "prescribed without considering the

interaction with another drug" (19.7%).
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Table 2 Distribution of PSPs (N=2,589) among specific PSP types in ambulatory care

PSP

PSP

PSP types per treatment area ) | (%) 95% CI
Anamnesis/diagnostic Important questions about complaints not 18.4 to
515 119.9
procedures asked 21.5
Insufficient physical examination 381 (14.7 1‘:’641t0
Medically necessary examination not 157 1 6.1 | 5.2t0 7.0
made
Results communicated too late / notatall | 136 | 5.3 | 4.4106.2
Wrong diagnosis 128 | 49 |4.2t05.8
Serlou§ illness not recognized or 97 | 38 311045
recognized too late
Faulty examination 69 | 2.7 |211t03.3
Incorrect test result communicated 54 | 21 |1.61t02.7
Wrong examination 46 | 1.8 |1.3t02.3
Medication Wrongly prescribed drugs 83 | 3.2 |2.6t03.9
Prescrlped V\{lthout considering the 78 | 3.0 | 241037
interaction with another drug
Necessary drugs not prescribed 72 | 2.8 |2.2t03.5
Prescribed in the wrong dose / form 65 | 25 (2.0t03.2
Pre_scrlbed, although the doctor knew of 54 | 21 |16t02.7
an intolerance
Discontinued too early / too late / not atall | 46 | 1.8 | 1.3102.3
Yacc!natlon, injection, Admlnls_tered_ without notlcmg th_e 42 |16 121022
infusion interaction with another medication
Administered in the wrong place 23 |09 |06t01.3
Not administered, although necessary 20 | 0.8 |0.5t01.2
Administered with a wrong active 19 1 07 | 0510 1.1
substance
Admmlstere_d, even though the doctor 8 03101t006
knew of an intolerance
Aftercare Not at all 34 | 1.3 {09t01.8
Belated 28 |11 ]0.7t01.5
Wrong 4 101|01t004
Outpatient surgery Not done properly 44 |1 1.7 |1.3102.3
Performed too late 9 |04 ]02t00.7
Result of surgery not communicated / 4 102 01t004
communicated too late
Result of surgery communicated 2 101100t003
incorrectly
Wrong surgery 1 0.0 |0.0t00.2
Office administration Exa.mlnatlon results not / not completely 152 | 59 | 50t06.8
available
Confused with another patient 73 | 28 |22t03.5
Home visit not performed 29 |11 108to1.6
Other areas Other PSP 116 | 4.5 | 3.7t05.3
9
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Distribution of PSPs between specialist groups

0Of 2,521 reported, clearly assignable PSPs, about 44% occurred among general practitioners,

15% among orthopaedists and 10% among internists. The other specialist groups received up

to 5% of the PSP entries (supplementary table 2).

Types of harm, severity and time to recover
1,935 (74.7%) of 2,589 PSPs were associated with harm to the patient (table 3). A total of

5,656 harms were reported, i.e. an average of 3 harms per PSP. Two thirds were described

as harm to health, one third as financial/temporal/other harm. Due to the possibility of giving

multiple answers, about 82% of PSPs were associated with at least one harm to health, 71%

had at least one financial, temporal or other harm. Among the harms to health, "unnecessarily

prolonged pain" was most frequently mentioned in 16.5% of all PSP harms and "deterioration
of the state of health" in 16.1% of all PSP harms.

Table 3 Distribution of PSPs with harm and harm types

other harm

PSP with harmful consequences PSP (n) | PSP (%) 95% CI
Harm / no harm PSP without harm 621 24.0 22.4 to 25.7
PSP with at least one harm 1,935 74.7 73to0 76.4
Refused to answer 18 0.7 04to11
Don’t know 15 0.6 0.3t00.9
Types of harm  Unnecessarily prolonged pain 934 16.5 15.6t0 17.5
Deterioration of the health status 909 16.1 15.1t017.1
Mental / social harm 619 10.9 9.2t011.8
Senoug illness not recognized / 306 54 491057
recognized too late
Other part of the body injured (e.g. 228 40 341046
an internal organ or nerve)
Wound infection / inflammation 223 3.9 3.3t04.5
_I\/Illd_ allergic reaction (e.g. skin rash, 218 3.9 3410 4.4
itching)
Other.S|de effects (e.g. stomach 139 55 211029
bleeding)
Bleeding 117 2.1 1.7t02.5
Severe allergic reaction 65 1.1 09to1.5
Total reported harms to health 3,758 66.4 65.2to 67.7
PSP with 21 harm to health 1,584 81.9 80.1 to 83.5
Temporal harm (e.g. extra waiting | 4 464 | 206 | 16210217
time, additional doctor visits)
Financial harm (e.g. additional 393 6.9 6.31t0 7.1
treatment costs)
Other harm 341 6.0 541t06.7
Total reported financial, temporal 1,898 33.6 32310 34.8
and other harms
PSP with 21 financial, temporal, 1,378 71.2 69.2 to 73.2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

10



http://bmjopen.bmj.com/

oNOYTULT D WN =

246
247
248
249
250
251

252
253

254
255
256
257
258
259
260

BMJ Open

Of the 1,935 PSPs with at least one harm, 55.8% were rated as (very) severe. 35.3% of PSPs
led to "permanent harm" or required "more than one month" of recovery (24.1%). 804 PSPs
(31.5%) prompted patients to see another doctor for additional treatment; 255 PSPs (10%)
required inpatient treatment overnight, with 2.4% requiring an inpatient stay of more than 2

weeks (table 4).

Table 4 Differentiation of severity, recovery time and additional treatments of the severest
harm per patient with at least one PSP

Differentiation of the ‘severest’ harm (N=1,935) n % 95% CI
Severity Very mild 139 7.2 6.1t08.4
Mild 689 35.6 33.5t037.8
Severe 794 41.0 38.91043.2
Very severe 287 14.8 13.310 16.5
Don’t know 25 1.3 09t01.9
Refused to answer 1 0.1 0.0t00.2
AL Less than a week 294 169 | 152t018.7
period
Mg:ﬁhthan a week, but less than a 347 19.9 18.1t0 21.9
More than a month 419 24 1 22.1t0 26.1
Permanent harm 615 35.3 33.1t0 37.6
Don’t know 37 2.1 151029
Not applicable 28 1.6 1.11t02.3
Addltlona: Went to see another doctor 804 31.5 29.7 t0 33.3
treatment
g/leer\cjilcc::gl on-call service / emergency 126 4.9 421058
Emergency room 227 8.9 7910101
Inpatient treatment (overnight) 255 10.0 7.81010.0
Up to one week 98 3.8 L 3.2to 4.7
Between one and two weeks 96 3.8 3.1t04.6
Two weeks and more 60 2.4 1.810 3.0
Don’t know .1 . 00 | 00t002
Rehabilitation 206 8.1 7.11t09.2
None of it 927 36.3 34.5 10 38.2
Don’t know 4 0.2 0.1t0 0.4
Refused to answer 2 0.1 0.0t0 0.3

*Multiple answers possible for additional treatments.

Subanalysis of the most frequently reported PSP types

Among the 2,589 PSPs recorded, the PSP type "important questions not asked about
complaints" (a) was the most frequent with 515 (19.9%) responses, followed by "inadequate
physical examination" (b) with 381 responses (14.7%) (table 2). A subanalysis revealed 136

(a) and 107 (b) cases, in which participants had only experienced this one PSP type once in

11
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the last 12 months. 100 (a) and 70 (b) of these patients reported harmful consequences. These
resulted in a deterioration of health status or persistent pain in 90 (a) / 72 (b) cases, were (very)
severe in 55 (a) / 23 (b) cases, permanent in 34 (a) / 24 (b) cases, and resulted in 12 (a) / 11

(b) hospital stays (supplementary tables 3 and 4).

DISCUSSION

For the very first time, our study reports the frequency, types and consequences of PSPs in
the ambulatory care sector in Germany, as measured by a representative sample of 240-year-
olds. It thus provides an important starting point for PSP prevention measures and improving
patient safety. Within the last 12 months, 1,422 out of 10,037 respondents (14% of the
population and 16% of those with a doctor's visit, respectively) had experienced a total of 2,589
PSPs. Extrapolated to the total population at risk in Germany (47.2 million 240 years), 12.2
million PSPs could be expected for 6.7 million patients 240 years per year. Based on an
average of 10-20 ambulatory doctor visits per year in this age group, 1.3-2.6% of these visits
might be associated with a PSP. According to the patients’ reports, around 1.2 of the current
19.4 million inpatient cases (6.2%) per year in Germany might be due to PSPs in ambulatory
care, which are experienced by patients 240 years alone.[18] With an average case value of
3,457 € in 2018, these hospital stays cost around 4.15 billion €/year. As a matter of priority,
the harm to patients resulting from PSPs must be avoided; additionally, the prevention of PSPs
in ambulatory care would also be of huge economic importance.

According to our study, the PSP rate in Germany is in the lower range of the range of 1-24
PSls per 100 consultations as reported by Panesar et al,[8] undercuts the PSI rate of 21%[4]
from the Netherlands, which was collected in a review of medical records, but is higher than
the potentially harmful preventable problems rate of 7.9%[5] for 215-year-olds in Great Britain.
Different recording methods, age groups and health care systems (e.g. primary care systems
without specialised physicians in private practices as is the case with Germany) must be
considered, which makes international comparison difficult.

Considering only those PSPs associated with harm to health, the proportion of people who
have experienced at least one harm to health in the past year due to a PSP in ambulatory care
is 10% (889 out of 8,776 participants visiting a doctor, data not reported here) and thus
comparable to the upper estimate range of the inpatient sector, in which 5-10% of cases
experience an adverse event.[3]

With regard to the medical treatment areas most frequently affected by PSPs, it can be stated
that the most frequent ambulatory diagnostic and therapeutic activities (anamnesis/diagnostic
procedures, medication) are associated with most PSPs. Particularly medication is also

repeatedly highlighted internationally as a frequent source of PSls with harmful consequences
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in ambulatory care.[8] Similarly, more PSPs occur in specialties with a higher number of visits
(general practitioners and internists), with the exception of orthopaedists, who account for
14.5% of all PSPs, although they account for only 5% of all physicians in the ambulatory care
sector in Germany. This phenomenon is also known from inpatient and ambulatory malpractice
statistics.[19] An astonishing result of our study is that patients most frequently name PSP
types that doctors think are hardly likely to cause harm and sometimes doubt that patients are
able to assess them correctly. This applies in particular to the most common PSP types from
the area of anamnesis/diagnostic procedures, namely "important questions not asked about
the complaints" and "insufficient physical examination", which together make up 35% of all
PSP types. A possible explanation for this finding could be that many patients claim to have
visited another doctor (31.5%) or even a hospital (10.0%) later and that during this visit it was
explained that a certain question should have been asked or an examination carried out at the
first contact. In addition, the subanalyses prove that even these supposedly harmless PSPs
were the cause of permanent harm in about one third and led to inpatient treatment in 13.6%
of the cases from the perspective of those patients who had only reported this type of PSP.

With regard to the survey instrument, PSPs of the last 12 months should be reported, a period
that is also used in the PREOS-PC survey.[20] The short introductory text informs the patients
that the interview focusses on PSPs that the participants themselves have experienced and
perceived in the last 12 months as well as on those PSPs they learned about later.
Furthermore, complex filter guides were used in such a way that the target person was only
asked the questions relevant to their specific situation. By this, both, the increased burden as
well as the risk of memory bias were systematically reduced - however, as in other studies,[21]

they cannot be avoided completely.

Strengths and limitations of the study

The main strength of the study lies in the fact that, for the first-time, PSP frequencies and
distribution in the ambulatory care sector were collected in a representative, extensive
population sample, so that a high degree of certainty is achieved in the PSP incidence
estimates. Our study identifies that three-quarters of all PSPs reported by patients occur in the
areas of anamnesis, clinical examination and medication. It also provides insights into which
PSPs are most likely to cause harm. Thus, the study provides a good indication of effective
fields of action to improve patient safety. Our study also reveals that the majority of reported
ambulatory PSPs leads to an additional use of the health care system, thus demonstrating that
PSPs reported by patients are of great importance for the ambulatory health care system.

A limitation exists with regard to the interview participation rate of 12.4%, which is in the lower
range of the rates in telephone surveys in Germany. Nevertheless, the random selection of

participants resulted in a sample that allows to generalise the results to the population of 240-
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year-olds. Our selectivity analyses show that random selection alone achieved a good overall
population representation with only minor deviations and that the survey participants represent
the target population in all important variables. For example, the proportion of women in the
study corresponds exactly to the population statistics. In addition, the comparison with the last
population survey of the Robert Koch Institute, which is responsible for health monitoring in
Germany, shows that — almost exactly as in our sample - 51.2% of 240-year-olds in Germany
describe themselves as chronically ill[22] and 88% of the total population had at least one
outpatient visit to the doctor in the last 12 months.[23] A selection bias towards persons with a
potentially higher PSP risk (e.g. high utilisers, multimorbidity) cannot, however, be excluded
with absolute certainty.

Another limitation may be seen in the research method used to generate data on PSP
frequency and distribution in ambulatory care. Critics may question whether asking patients is
suitable for generating valid statements about PSP frequency and distribution at all. This
method deliberately considers only the patient’s subjective perspective and does not use
comparative data (e.g. medical records of the participants) to objectify the reported PSPs
medically. However, studies that did not use patient reports but other methods to measure the
type and frequency of PSP and harm also have to deal with weaknesses. Studies using e.g.
voluntary reports from physicians[24-27] have been criticised as an unreliable source, as
physicians report PSP and harm less often than they actually do occur.[15] Even the analysis
of medical records and error reporting systems cannot be regarded as the best solution. As
impressively shown in the study by Weingart et al, only about half of the adverse events
validated by inpatient physicians were documented in the medical records. None of these were

documented in the error reporting systems.[28]

Recommendations for research and practice

Despite these limitations, our study provides important insights into both the risk of PSPs and
the importance of the patient as an actor in the identification and reporting of PSPs in
ambulatory care.[29, 30] Based on our own findings as well as those of Sharma et al,[31] who
show in their review that patients and their relatives could report more frequently on patient
safety issues such as chemotherapy toxicity and events such as suboptimal service quality
and communication problems that have not been perceived or identified by service providers,
we believe that patient reports should play a more important role in improving patient safety.
To this end, it will first of all be necessary to raise awareness of the existence of patient safety
problems in ambulatory care, both among physicians and other medical professionals, but also
among patients and policymakers. The publication and discussion of our study results can
contribute to this. In the medical profession, patient safety in ambulatory care should be

addressed more frequently within the framework of the quality circles already introduced for
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doctors in private practice. Quality circles are also suitable for analysing patient safety
problems in open discussions and developing ways of preventing PSPs. They are also useful
for reducing the previously widespread reluctance to recognise patient reports as a valid
source for recording patient safety problems. In addition, critical incident reporting systems
(CIRS) for the ambulatory care sector could be supplemented by those items that have proven
to be particularly significant in our study. In Germany, all medical institutions are obliged to
participate in error reporting systems, but the participation rate has so far been extremely
low.[9] It is questionable to what extent mandatory active participation is conducive or rather
leads to harming the intrinsic motivation of medical professionals. At the very least, one could
consider to follow the English example, and, within the framework of the review of internal
quality management, check whether an institution actually reports patient safety problems in
CIRS. Considering the importance of anamnesis and clinical examination for the occurrence
of patient safety problems, it would be appropriate to increase the appreciation of these basic
activities in patient care. So far, technical examinations and procedures in the German health
care system are much better remunerated than anamnesis and clinical examination. For this
reason, typically only little time is spent, a cause for complain for many patients. In Germany,
a change in the remuneration of ambulatory physicians is therefore recommended in order to

take advantage of this approach to improve patient safety.

Conclusions

Our results show that in the ambulatory care sector in Germany, PSPs are frequently reported
by patients and often lead to harm to health and additional ambulatory or inpatient treatment.
The findings can help to identify critical medical care situations and to develop targeted
measures to avoid PSPs. Furthermore, our study indicates that patient reports are a valuable
and complementary source to identify PSPs and to improve patient safety as well as the quality

of ambulatory care.
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supplementary file 1 CATI survey instrument related to the last 12 months

(A) Introductory questions

. How would you describe your current health status?
a) very good
b) good
c) mediocre
d) bad
e) very bad

7: refused to answer
8: don’t know

Il. Do you have one or more long-lasting chronic diseases?

:yes
: no

: refused to answer

lll. When was the last time you saw your GP or a specialist?
a) during the last 3 months
b) 4 up to 12 months ago
c) more than one year ago

: refused to answer

y
2
7
8: don’t know
7
8: don’t know

Where people work, errors occur. Errors can also occur in
medical offices. This can happen during treatment, but also
during laboratory tests or when writing prescriptions. In the
following, we introduce you to specific errors that can occur in

information text:

if the last GP /
specialist visit took
place during the last

b) ... laboratory examination, e.g. blood, urine, stool?

c) ...imaging examination, e.g. X-ray, ultrasound or
examination in the tube such as CT or MRT?

d) ... examination with a catheter, e.g. on the heart, vessels
or urethra?

e) ... endoscopic examination, e.g. examination of the
stomach, intestines or lungs?

f) ... puncture, e.g. of organs or joints?

g) ... or any other examination?

the surgeries of general practitioners and specialists in 12 months
Germany. So, it is not about errors that occur in hospital. In
each case, | will ask you, whether, according to your
knowledge or assessment, you have experienced such an
error while treated by your general practitioner or specialist.
Please also think of errors that you learned about later.
(B) 12-month incidence of PSPs in 7 areas of medical treatment
1. Anamnesis / diagnhostic procedures
Let's get to medical examinations first. Have you had a 1:yes
physical examination, a Ilaboratory examination, a 2:no
gastrointestinal or colonoscopy or ultrasound, X-ray, or 7: refused to answer
other examinations during the last 12 months? 8: don’t know
> If, as far as you can tell, one of the following errors has 1: yes
occurred: Did your physician ... 2:no
a) ... ask important questions about your complaints? 6: does not apply
b) ... make an insufficient physical examination? 7: refused to answer
c) ... not make a medically necessary examination? 8: don’t know
d) ... notrecognize a serious illness or recognized it too
late?
e) ... make a faulty examination
f) ... make a wrong examination?
g) ... make a wrong diagnosis?
h) ... communicate incorrect test results?
i) ...communicate results too late or not at all?
**  Where did this error occur? During ... 1: yes
a) ... physical examination, including examination talk? 2:no
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supplementary file 1 continued CATI survey instrument related to the last 12 months

2. Medication
Did you need drugs from your GP or specialist in the last 12 1: yes
months? Please remember all drugs prescribed by your 2:no
physician, e.g. tablets, ointments, creams and sprays, pain 7: refused to answer
patches and suppositories. 8: don’t know
> If, as far as you can tell, one of the following errors has 1: yes
occurred: Did your physician ... 2:no
a) ... prescribe wrong drugs? 6: does not apply
b) ... not prescribe necessary drugs? 7: refused to answer
c) ... prescribe drugs in the wrong dose or form, e.g. solution 8: don’t know
instead of tablet?
d) ... prescribe drugs, although your physician knew of an
intolerance?
e) ... prescribe drugs without considering the interaction with
another drug?
f) ... discontinue drugs too early, too late, or not at all?
3. Vaccination, injection, infusion
Have you received a vaccination, injection, or infusion from 1:yes
your GP or specialist in the last 12 months? 2: no
7: refused to answer
8: don’t know
** If, as far as you can tell, one of the following errors has 1: yes
occurred: Did you (not) get a vaccination, injection or 2:no
infusion administered... 6: does not apply
a) ... although it was necessary? 7: refused to answer
b) ... with a wrong active substance? 8: don’t know
c) ... in the wrong place, e.g. in muscle instead of blood
vessel?
d) ... even though the physician knew of an intolerance?
e) ... without noticing the interaction with another medication?
4. Aftercare

*%

Now we're talking about aftercare. This can be a wound
follow-up, a cancer follow-up, or a follow-up after an
operation. Did your physician carry out a necessary
aftercare treatment incorrectly, belated or not at all within
the last 12 months to your knowledge?

a) yes, wrong

b) yes, belated

c) yes, not at all

: does not apply
: refused to answer
: don’t know
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supplementary file 1 continued CATI survey instrument related to the last 12 months

5. Outpatient surgery
Have you been operated by your GP or specialist in the office 1: yes
or in an outpatient clinic in the last 12 months? 2:no
7: refused to answer
8: don’t know
o If, as far as you can tell, one of the following errors has 1: yes
occurred: Did your physician ... 2:no
a) ... perform a surgery too late? 6: does not apply
b) ... not perform a surgery properly? 7: refused to answer
c) ... perform a wrong surgery? 8: don’t know
d) ... communicate the results of surgery incorrectly?
e) ... not communicate the results of surgery or
communicated it too late?
> Did this error occur during a surgery on/in ... 1: yes
a) ...the eye? 2: no
b) ... the nose, ears or sinuses? 7: refused to answer
c) ...ajoint? 8: don’t know
d) ... the heart vessels?
e) ....the abdomen or internal organs?
f) ... the urinary tract or sexual organs?
g) ...the skin?
h) ... the muscles?
only for women:
i) ...the uterus?
J) ...the ovaries?
k) ... the context of an abortion?
6. Office administration
**  According to your knowledge, we would like to know if it 6: does not apply
has happened to you during the last 12 months, that ... 7: refused to answer
a) ... you have been confused with another patient? 8: don’t know
b) ... your examination results were not or not completely
available?
c) ... your attending physician did not perform a necessary
home visit?
7. Other areas
> In the last 12 months, as far as you can tell, have you 1:yes
experienced another error that we have not yet asked you 2:no
about? 7: refused to answer
8: don’t know

** multiple answers possible.
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Detailed questions per reported PSP

b) severe allergic reaction, e.g. anaphylactic shock

c) other side effects, e.g. stomach bleeding

d) deterioration of the health status

e) unnecessarily prolonged pain

f) wound infection / inflammation

g) bleeding

h) other part of the body has been injured, e.g. an internal
organ or nerve

i) a serious illness has not been recognized or has been
recognized too late

j) financial harm, e.g. additional therapy and treatment
costs

k) temporal harm, e.g. you had to go to the practice again

[) mental or social harm

m) other harmful consequences

1. How often has this error happened in the last 12 ___times
months? 7: refused to answer
8: don’t know
2. Did this error happen with a GP or a specialist? 7: refused to answer
a) GP 8: don’t know
b) specialist
c) both, GP and specialist
d) GP or specialist, don’'t know which one
e) error occurred during an outpatient treatment
f) error occurred during an inpatient treatment
3. To which group of physicians did the specialist belong | 7: refused to answer
who made the error? 8: don’t know
a) internists
b) gynaecologists
c) ophthalmologists
d) orthopaedists
e) ear, nose and throat specialists
f) neurologist, psychiatrist, neurologists
g) surgeons
h) dermatologists
i) radiologists
j) urologists
k) other medical specialists
4. ** What do you think caused this error? That ... 1: yes
a) ... the physician is not technically competent? 2:no
b) ... the physician suffers from stress and lack of time? 7- refused to answer
c) ... the physician does not listen, does not take you | 8- qon't know
seriously, or only uses incomprehensible technical
terms?
d) ... the patient records are poorly kept?
e) ... the practice is badly organized?
f) ... other causes?
5. ** What harmful consequences have you experienced as | 6: no harm occurred
a result of this error? 7: refused to answer
a) mild allergic reaction, e.g. skin rash, itching 8: don’t know
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c) ... change physicians?

8:

6. Please tell us, how severe or mild your (severest) harm | 7: refused to answer
was? 8: don’t know
a) very mild
b) mild
C) severe
d) very severe
7. How long did it take to recover from (the severest) | 6: does not apply
harm? 7: refused to answer
a) less than a week 8: don’t know
b) more than a week but less than a month
c) more than a month
d) or has the harm remained permanent?
8. ** Due to this (severest) harm, did you ... 6: none of it
a) ... go to see another physician? 7: refused to answer
b) ... call the medical on-call service / emergency service? | 8: don’t know
C) ... go to the emergency room?
d) ... go to the hospital overnight for treatment?
e) ... need rehabilitation?
9. How long have you been in the hospital overnight? 7: refused to answer
a) up to one week 8: don’t know
b) one to two weeks
c) two weeks or more
10.* We would like to know how you dealt with this | 6: no one
error/harm. Did you or a relative report the error/harm to | 7: refused to answer
someone, for example ... 8: don’t know
a) ... the physician with whom the error occurred?
b) ... another general practitioner or specialist?
c) ... your health insurance fund or health insurance
coverage?
d) ... the medical association?
e) ... an independent patient advisory centre?
f) ...alawyer?
g) ... another person or entity?
11.* How did you react to this error/harm? Did you ... 6: didn’t respond any
a) ...complain to the attending physician? further
b) ... lost your confidence in the physician? 7- refused to answer

don’t know

d) ... give a negative rating on the Internet?
e) ... sue the physician?
f) ... reactin another way?
** multiple answers possible.
(C) Socio-demographic Data
1. What ist your sex? 7: refused to answer
8: don’t know
a) male
b) female
c) diverse
2, Do you have German citizenship? 1: yes
2: no
7: refused to answer
8: don’t know
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3.

Did you acquire German citizenship at birth?

:yes
no

: refused to answer
: don’t know

Did your mother and father both acquire German
citizenship at birth?

(Those born in the former German eastern territories up to
and including 1955 acquired German nationality at birth)

yes
no

: refused to answer
: don’t know

What is your highest school-leaving qualification?

a)
b)
c)
d)
e)
)
g9)

h)
1)

Left school without a certificate

Primary or lower secondary school leaving certificate
Secondary school leaving certificate

Polytechnic secondary school (POS), 8th grade diploma
Polytechnic secondary school (POS), 10th grade diploma
Specialized secondary school leaving certificate
University entrance qualification or Extended Secondary
School (EOS) with 12th grade degree or vocational
training with Abitur (university entrance qualification)
another school leaving certificate

still a pupil

: refused to answer
: don’t know

Which main occupation do you have: are you currently...

a)
b)
c)
d)
e)
f)
9)

h)
i)
)
K)
1)

employed full-time (35 hours or more)

employed part-time (15 to less than 35 hours)
semi-retired, irrespective of timeframe

in minor employment (less than 15 hours)

occasionally or irregularly engaged in gainful activity

in in-company vocational training | apprenticeship

in retraining

in military service / federal voluntary service / voluntary
social year

on maternity leave, parental leave, or other leave

not employed (including students not working for money,
unemployed, early retirees, pensioners)

In school education

employed in a one-euro job

7: refused to answer
8: don’t know

To which group does your current or last occupation
belong?

a)
b)
c)

self-employed farmer

cooperative farmer (formerly LPG in the GDR)
academics in the liberal profession (physician, lawyer, tax
consultant, etc.)

self-employed in trade, commerce, crafts, industry,
services, including "Me Incorporated"

civil servant / judge / professional soldier

employee

worker

vocational training/apprenticeship

assisting family members

never been in employment

7: refused to answer
8: don’t know
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which population groups. This also includes the question of
whether those affected are more likely to receive a lower or
higher income.

Can you therefore at least tell us roughly whether your
monthly net household income is less or more than 1,500
euros?

a) less than 1,500 Euros

b) more than 1,500 Euros

8. Are you or were you a civil servant / judge / professional | 7: refused to answer
soldier ... 8: don’t know
a) in the lower or middle grade of the civil service
b) in the upper grade of the civil service
c) in the higher grade of the civil service
9. Are you or were you an employee ... 7: refused to answer
a) with an activity which is carried out in accordance with | 8: don’t know
instructions
b) who works independently and responsibly
c) with comprehensive management tasks
10. Are you or were you a worker and namely ... 7: refused to answer
a) unskilled / semi-skilled 8: don’t know
b) skilled
c) foreman
1. In our society, there are population groups that tend to | 7: refused to answer
be at the top and those that tend to be at the bottom. | 8: don’t know
Where would you place yourself on a scale from 1 to 10?
1 means that you are at the bottom, 10 means that you
are at the top. Use the values in between to gradate.
1: at the bottom ... 10: at the top
12. Please tell me briefly: How many people are currently (no.)
living in your household, including children and | 7: refused to answer
yourself? 8: don’t know
13. How high is the monthly net income of your household | 7: refused to answer
as a whole, i.e. all of those who receive an income? 8: don’t know
(This refers to the sum of wages, salaries, income from self-
employment, pension or annuity, in each case after deduction
of taxes and social security contributions. Please also add
income from public subsidies, income from renting, leasing,
housing benefit, child benefit and other income.)
I'll read you some income categories. Please say 'Stop' if
a category applies.
a) less than 500 Euros
b) 500 to less than 1,000 Euro
c) 1,000 to less than 1,500 Euro
d) 1,500 to less than 2,000 Euro
e) 2,000 to less than 2,500 Euro
f) 2,500 to less than 3,000 Euro
g) 3,000 to less than 4,000 Euro
h) 4,000 to less than 5,000 Euro
i) 5,000 Euro and more
14. For this scientific study, it is important to know which | 7: refused to answer
treatment errors occur particularly rarely or frequently in | 8: don’t know
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supplementary table 1 Socio-demographic and socio-economic data

PAV*

GEDA-14**

(%) 95% ClI (%) 95% Cl
Gender Male 47.6 46.7-48.6 47.9 47.1-48.7
Female 52.3 51.4-53.3 52.1 51.3-52.9
Age groups 40-59 years old 51.1 50.1-52.1 53.3 52.6-54.1
60-79 years old 38.0 37.0-38.9 39.4 38.7-40.2
80+ years old 10.3 9.8-11.0 7.2 6.8-7.6
Current health status Very good 15.9 15.2-16.6 9.9 9.5-104
Good 45.3 44.3-46.3 50.9 50.1-51.6
Mediocre 27.8 27.0-28.7 314 30.7-32.2
Bad 8.0 7.5-8.6 6.2 5.8-6.6
Very bad 2.8 2.5-3.1 1.0 0.9-1.2
Chronic diseases Yes 46.6 45.7-47.6 53.7 53.0-54.5
No 53.0 52.0-53.9 45.3 44.5-46.0
Last GP or specialist visit During the past 12 875 85.8-89 1 89.0 88.5-89 4
months
g nantamonths | 424 | 118131 [ 102 | e7-107
Inpatient treatment
during the past 12 Yes 23.5 22.6-24.3 18.3 17.7-18.9
months
No 76.2 75.4-77.1 81.1 80.5-81.7
Citizenship German 81.9 81.1-82.6 96.2 95.9-96.5
Non-German 17.0 16.2-17.7 2.6 2.4-2.9
Household size 1-4 persons 95.1 92.1-98.3 95.3 94.9-95.6
=5 persons 4.1 3.5-5.1 3.8 3.5-4.1
Monthly net income ESrE)O less than 1,000 74 6.8-8.2 18.3 17.5-19.1
1, 000 to less than
5.000 Euro 62.6 59.1-66.2 79.4 76.4-82.5
5,000 Euro and more 9.7 9.1-10.2 2.4 2.1-2.6
SSS / SES*** Low 11.7 11.1-12.3 21.3 20.7-22.0
Medium 50.3 49.3-51.3 58.6 57.9-59.4
High 33.9 33.0-34.8 19.7 19.1-20.4

*PAV, study population of 240-year-olds: 10,037 participants
**GEDA-14, study population of 240-year-olds: 16,452 participants

***PAV-Study: SSS=subjective social status; GEDA-14: SES=socio-economic status

(objective)
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supplementary table 2 Distribution of PSPs by specialist group

Medical specialist group PSP (n)* PSP (%) 95% CI

Family physicians 1,101 43.7 41.8 t0 45.6

Orthopaedists 367 14.5 13.210 16.0

oNOYTULT D WN =

Internists 259 10.3 91t011.5

2 Neurologists 129 5.1 4.3106.0

Surgeons 95 3.8 3.1t04.6

12 Gynaecologists 76 3.0 241037

13 Urologists 71 2.8 2.2t03.5

14 Radiologists 60 2.4 1.8103.0

ENT specialists 50 2.0 1.5102.6

17 Dermatologists 42 1.7 1.2t02.2

18 Ophthalmologists 35 1.4 1.0t01.9

19 Other specialists 236 9.4 8.2t0 10.5

*A total of 2,589 PSPs was reported. 2,521 PSPs were uniquely assignable to specialist
groups.
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supplementary table 3 Subanalysis of PSP ‘important questions about complaints not
asked’: Proportion of PSPs with harm, distribution of harm types, and differentiation of
severity, recovery time and additional treatments

PSP ‘important questions about complaints not asked’ n % 95% CI
Persons with this PSP type exclusively* 136 1.5 1.3t0 1.8
Harm and its consequences n % 95% CI
Harm / no PSP without harm 36 26.5 | 19.8t034.5
harm PSP with at least one harm 100 73.5 | 65.51080.2
Types of harm  Unnecessarily prolonged pain 49 26.8 | 20.910 33.6
Deterioration of health status 41 224 | 17.0t029.0
Mental / social harm 32 17.5 | 12.7 10 23.6
Serlous_ illness not recognized / 19 104 | 6.7t015.6
recognized too late
Other part of the body injured 8 4.4 22t084
Other side effects 8 4.4 22t084
Mild allergic reaction 6 3.3 1.5t07.0
Severe allergic reaction 3 1.6 0.6t04.7
Bleeding 2 1.1 0.3t03.9
Total reported harm to health 180 | 98.4 | 95.31t099.4
Temporal harm 60 32.8 | 26.4 10 39.9
Other harm 25 13.7 | 9410194
Financial harm 18 9.8 6.3t0 15.0
Total reported financial, temporal and 103 | 563 | 49010633
other harm
Severity Very mild 6 6.0 2.8t012.5
Mild 38 38.0 | 29.1t047.8
Severe 36 36.0 | 27.3t045.8
Very severe 19 19.0 | 12510 27.8
Recovery Less than a week 12 14.1 8.31023.1
period More than a week, but less than a month 22 259 | 17.8t0 36.1
More than a month 14 16.5 | 10.11025.8
Permanent harm 34 40.0 | 30.210 50.6
Don’t know 3 3.5 1.2t09.9
Additional None of this 46 46.0 | 36.6 to 55.7
treatment Went to see another doctor 44 44.0 | 34.7t053.8
Q/Ie?tljilggl on-call service / emergency 7 70 3410137
Emergency room 13 13.0 7.81021.0
Inpatient treatment (overnight) 12 12.0 7.01t0 19.8
Up to one week 5 50 | 22to1l.2
One to two weeks 1 1.0 | 0.2t05.4
Two weeks and more 6 ! 6.0 : 28to125
Rehabilitation 7 | 70 | 3410137

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

10

Page 30 of 32


http://bmjopen.bmj.com/

Page 31 of 32

oNOYTULT D WN =

supplementary table 4 Subanalysis of PSP ‘inadequate physical examination’: Proportion of
PSPs with harm, distribution of harm types and differentiation of severity, recovery time and

additional treatments

PSP ‘inadequate physical examination’ n % 95% CI
Persons with this PSP type exclusively* 107 1.2 1.0to 1.5
Harm and its consequences n % 95% CI
Harm / no PSP without harm 37 34.6 26.21t044.0
harm PSP with at least one harm 70 65.4 | 56.0t073.8
Types of harm  Unnecessarily prolonged pain 38 21.8 16.3 to 28.6
Deterioration of health status 23 13.2 9.0to 191
Mental / social harm 15 8.6 5.3t013.7
Senoug illness not recognized / 14 8 4.91t013.1
recognized too late
Mild allergic reaction 12 6.9 4.0to 11.7
Other part of the body injured 7 4 2.0to 8.1
Wound infection / inflammation 6 3.4 1.6t07.3
Total reported harm to health 115 66.1 58.8t0 72.7
Temporal harm 37 21.3 15.8 to 27.9
Financial harm 12 6.9 40to11.7
Other harm 10 5.7 3.2t010.3
Igc:: rheapr(r)r:ted financial, temporal, and 59 33.9 27 310 41.2
Severity Very mild 7 10 491t019.2
Mild 40 57.1 45.5 to 68.1
Severe 16 22.9 14.6 to 34.0
Very severe 7 10 491t019.2
Recovery Less than a week 15 23.4 14.7 to 35.1
period More than a week, but less than a 13 203 | 12310317
month
More than a month 10 15.6 8.7t026.4
Permanent harm 24 375 26.7 t0 49.7
Not applicable 3 4.7 1.61t012.9
Don’t know 1 1.6 0.3t08.3
Additional None of this 34 48.6 37.2 10 60.0
treatment Went to see another doctor 30 429 | 319to54.5
g/leersilgzl on-call service / emergency 3 43 1510 11.9
Emergency room 10 14.3 79t024.3
Inpatient treatment (overnight) 11 15.7 9.0 t0 26.0
Up to one week 3 4.3 15t011.9
One to two weeks r 8 1 114 @ 59t021.0
Rehabilitation | 2 | 29 | 08t98
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