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Abstract
Objectives—This paper examines the diagnosis and management of type-2 diabetes when
exactly the same “patient” is encountered by 192 randomly selected primary care doctors in three
different health care systems - the US, UK and Germany.

Methods—We conducted a factorial experiment, employing two clinically authentic filmed
scenarios, to examine country differences in the treatment of diabetes, while controlling for the
effects of selected characteristics of patients and physicians. The “patient” in the first scenario
presented with (undiagnosed) signs and symptoms strongly suggestive of diabetes, while the
second scenario presented an already diagnosed “patient” with an emerging foot neuropathy.
Physicians were asked how they would diagnose and manage the “patients” after watching the
video vignettes using a questionnaire with standardised and open-ended questions.

Results—Regarding the first (undiagnosed) case, US doctors would ask significantly more
questions than physicians from the UK and Germany (p<.001). German physicians would give
less advice but would want to see the patient again much sooner (p<.001). Regarding the
diagnosed case with an emerging foot neuropathy, US physicians would be most active in terms of
questioning, testing, prescribing and advice giving. Again, physicians from Germany would be
less active in terms of therapeutic strategies but they would like to see the patient again sooner
(p=.005).

Conclusions—Although physicians in the three countries encountered exactly the same
“patient”, differences in diagnostic and management decisions were evident. The experimental
design provides unconfounded estimates of health system differences while simultaneously
controlling for the effects of selected patient attributes and physician characteristics.
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Introduction
International differences in mortality and morbidity rates have been extensively reported.
Such differences are typically attributed to either genetic variations between different
population groups or country and cultural differences in life styles or risk behaviours
associated with many diseases. Recent reports of between-country variations in healthcare
suggest another explanation: international variations in mortality and morbidity rates may in
part reflect international differences in the diagnosis and management of disease.1,2

International differences in health care may result from several influences: first, there may
be organizational differences (the way in which health care is financed and reimbursed in
different countries); second, there may be national differences in provider behaviour
(perhaps reflecting differences in cultural background or medical education); third, there
may also be differences in patient behaviour (e.g., help seeking and compliance with
treatment regimens).

This paper examines international differences in the diagnosis and management of type 2
diabetes. We focus on three countries, each of which has a different approach to the
organisation and financing of health care: the largely private insurance-based health care
system in the United States (US), the National Health Service government-supported, tax-
based system in the United Kingdom (UK), and a system characterized by decentralized care
administered by social security agencies (Germany). Almost all of the initial diagnosis and
clinical management of diabetes in these three countries is undertaken by primary care
providers. The overall aim of our study is to simultaneously measure the effect of country
(the health care system), patient attributes, and physician characteristics on the diagnosis and
management of diabetes mellitus by primary care doctors in the three countries. We are
principally concerned with any such differences between the three countries, after
controlling for selected patient attributes and characteristics of providers which have been
shown also to influence physician behaviour.3,4

Methods
Study design

We employed a complete factorial experimental design (with clinically authentic filmed
vignettes) to estimate the unconfounded influence of physician characteristics (gender and
years of clinical experience), patient attributes (age, gender, race/ethnicity, socio-economic
status) and the effect of the country (US, UK and Germany) on medical decision making
when providers encounter “patients” that have identical signs and symptoms strongly
suggestive of either undiagnosed diabetes or already diagnosed diabetes but with emerging
neuropathic complications (both common medical situations for primary care providers).
Professional actors played the role of patients in the two clinical scenarios. In the first
scenario a “patient” presented clear signs and symptoms suggesting diabetes, including
feeling sluggish with increased fatigue, weight loss greater than three months without diet or
increased exercise, increased thirst, and frequent urination, particularly at night. In the
second scenario (an already diagnosed case) the “patient” displayed symptoms suggestive of
an emerging foot neuropathy, reporting “burning in the feet which sometimes goes up the
ankle” and also that the burning sensation was not constant but that it “comes and goes”.
Patients in both vignettes were moderately overweight. Both vignettes were developed with
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the input of experienced clinicians from each country. Since they advised the study team that
real patients seldom present as pure “text-book cases” several minor distractions were
embedded in the presentations to increase the clinical authenticity of the clinical scenario.
Each filmed encounter simulated an interview with a primary care doctor and was 5-7
minutes in duration, reflecting the average length of a consultation with a primary care
physician (not including a physical exam).

The signs and symptoms for each scenario were embedded in a script which was used for
filming. The actors portraying American patients had American accents, while the very
same patients in the UK had English accents. For the German part of the study the scripts
were translated into German and then back into English to identify discrepancies between
original and back-translation. This forward-backward process was repeated until satisfactory
agreement was attained. To ensure clinical accuracy and comparability with the other two
countries the speaker was asked to adhere to the translated script, instead of giving priority
to synchrony. Care was taken to construct a culturally neutral medical practice setting for the
filming.

The vignettes were presented to primary care physicians in their own practices on DVD.
While the actor/patients all presented with exactly the same signs and symptoms, they
differed by age (35 vs. 65 years), gender (male vs. female) and socio-economic status (low
vs. high, depicted by their current/former occupation as a janitor/cleaner or lawyer). In
addition, race/ethnicity was varied in the US (black vs. white vs. Hispanic) and race was
varied in the UK (black vs. white). As black patients in Germany are very rare, only white
patients were included in the German component of the study. One video of each of the
clinical scenarios was presented in series to each physician. Thus, starting with the vignette
of the undiagnosed case, all physicians watched two videos.

Questionnaire
Immediately after viewing each vignette, the physicians were asked a range of questions
concerning diagnosis and clinical management, using a questionnaire with both standardised
and open-ended questions. This interview included questions concerning their most likely
diagnosis (for the undiagnosed case), test ordering, prescriptions, lifestyle recommendations,
and what other information they might seek. In terms of information seeking behaviour, the
question was whether the physicians would ask the patient any additional questions (yes/no)
and if so, what kind of question(s) they would ask (open ended). In terms of diagnostic
decision making, physicians were asked what they thought was going on with the patient
(open ended). Moreover, physicians were asked whether they would conduct an examination
(yes/no) and whether they would order any tests for this patient (yes/no). Additionally they
were asked to name the tests they would order and to describe the examination (with given
answer categories). In terms of therapy, we wanted to know if physicians would prescribe or
recommend any medication (yes/no), if they would refer the patient to another health care
professional (yes/no) and when they would like to see the patient again (in days). Finally,
physicians were asked if they would recommend any lifestyle advice or behaviour change
(yes/no) and if so, what kind of advice they would give (open ended). For the open-ended
questions, coding frames were developed and answers were summarised into categories.

Physician samples
The study was conducted in the US (New Jersey, New York and Pennsylvania), in the UK
(Primary Care Trusts within 75 miles of Manchester) and in Germany (North Rhine-
Westphalia). Eligible physicians were randomly selected from lists provided by local health
care organizations. Selection was made within four strata, defined by combinations of the
physicians’ gender and length of clinical experience. In order to preserve orthogonality and
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to obtain clear separation by level of experience physicians were selected with either less
than 12 years or more than 22 years clinical experience. Physicians had to be internists,
family practitioners, or general practitioners in the US and Germany, or general practitioners
in the UK. For a clear separation by country they had to have been trained at a medical
school in their respective countries.

Unlike the majority of studies that address clinical decision making, the study reported here
is experimental. Thus, generalizability of findings primarily arises from the design of the
experiment: the extent to which the physician subjects represent relevant groups of
physicians; and the clinical authenticity of the clinical encounter – the experimental
intervention. The physicians were selected to represent the categories described above. The
clinical encounters were carefully developed to ensure clinical authenticity, with oversight
by physicians with extensive relevant clinical experience, focus group feedback from
physicians not involved in the study and assessments of typicality by physician subjects in
the experiment. The total number of physicians (experimental subjects) in the experiment
determines the magnitude of the primary experimental effect(s) that could be detected.
Analyses presented here are restricted to white patients for comparison purposes, resulting in
a sample size of N=192 (n=64 in each country). For the main effects, the sample gave 80
percent power to detect an absolute difference in means of 20.4 percent for two groups, and
an absolute difference of 24 percent for three groups (5% significance level, two tailed test).
The response rates were 78% in Germany, 12.6% in the UK and 14.8% in the US.

Selected physicians were sent a letter of invitation. Thereafter, these physicians were
screened by phone so that eligible doctors could be identified. An appointment was then
scheduled for a one hour semi-structured in-person interview at the physicians’ practice.
Data were collected between 2005 and 2007. Participating physicians received a modest
financial acknowledgement. Informed consent was signed by all participating physicians.
This study was approved by formal relevant ethics procedures in each country: The consent
form was approved by the New England Research Institutes’ Institutional Review Board and
conformed to requirements of German ethics committees, and in the UK the study was
approved by the North West Research Ethics Committees. The overall study was approved
by the New England Research Institutes Institutional Review Board.

Statistical methods
Analysis of variance was used to assess the country effect on physicians’ diagnostic and
therapeutic decisions. Given the balanced factorial design, the main effect due to country is
orthogonal to (independent of) the main effects due to physician and patient factors. Tukey’s
studentized range multiple comparisons were performed to determine which countries were
different if the overall test statistic for country was significant. Precise p-values are reported
in the tables. P ≤ .05 was considered to be an indication that the differences noted were
statistically significant.

Results
The Patient with Signs and Symptoms Suggesting Diabetes Mellitus

Table 1 summarises major differences between primary care physicians in the US, the UK
and in Germany in their strategies with respect to the case of (undiagnosed) signs and
symptoms of type 2 diabetes. After the physicians saw the filmed vignettes of the patient we
asked if they would ask the patient any additional questions. The average total number of
questions is highest in the US (6.6) (p<.001), followed by the UK and Germany (4.6 both).
Correspondingly, there are several significant differences in the topics that would be raised
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by doctors. US physicians would be the more likely to ask about medical and family history
(p=.010), smoking behaviour (p=.010), and about psychosocial problems (p=.001).

Although all physicians encountered exactly the same patient on the video vignette, there are
country differences in the percentage of medical practitioners who mentioned diabetes as a
possible diagnosis. Table 1 shows that 86% of the UK, 61% of the German and 48% of the
US physicians mentioned diabetes when asked what they thought was the most likely
condition. The UK significantly differs from the other two countries in this regard (p<.001).
14 to 36 % of the physicians would do a fasting glucose test; with UK physicians more
likely to do this test than US physicians (p=.029). In addition, there are significant country
differences in terms of ordering a casual glucose, fasting lipids and casual lipids test (p<.
001).

Results concerning specific clinical actions are summarized in Table 2. Compared to
Germany and the UK, more US physicians would prescribe some type of medication for the
patient in the vignette (p<.001). Primary care physicians in the US (2.6 pieces) and the UK
(1.9 pieces) do not differ in the average number of pieces of advice, but the German
physicians would give significantly less advice (1.2 pieces) (p<.001). Country differences
can additionally be found in the kind of advice that was given. The recommendation to
change exercise habits would be given by 72% of the US physicians, while the comparable
rate in Germany and the UK is about one-third to one-half the rate in the US (p<.001).
Significant differences are also evident for nutrition and dietary advice (US 77% vs. UK
48% vs. Germany 28%, p<.001). Only 6% of the German physicians would offer advice
about smoking, while 1/4 to 1/3 of the US and UK physicians would offer such advice (p<.
001). In terms of referrals there are no significant country differences. However, German
physicians would like to see the patient again much sooner (3.7 days) than British (10.9
days) or American physicians (15.7 days) (p<.001).

The Diagnosed Case With An Emerging Foot Neuropathy
Table 3 shows the results of the country differences in strategies when presented with a case
of diagnosed diabetes with an emerging foot neuropathy. US physicians would ask more
questions than their UK and German counterparts (as in the case of undiagnosed diabetes)
(p<.001). There are several significant differences regarding topics raised between the three
countries. Compared to the UK and Germany more US physicians would ask about previous
neuropathy and adherence with diet, or about nutrition (p<.009). In terms of questions about
smoking, US and UK physicians do not differ significantly, however these questions would
be asked by significantly fewer German physicians (p=.001). 92 to 95% of the physicians
would do some type of foot examination (no significant country differences). Clinical
experts identify three essential components of a foot examination for diabetes: a
monofilament/vibration test for loss of sensation, a check of foot pulses for peripheral
vascular disease, and a skin check for ulcers.5,6 Concerning these three components, there
are significant country differences, especially between the US and the other two countries
(p<.05). Although the case presented includes a patient-reported HbA1c level 6.9, 77% of
the US physicians would repeat the HbA1c test, far more than in the two other countries (p<.
001). The US physicians are significantly more likely to request a fasting lipids test (p<.
001).

Table 4 shows that no UK or German physicians would prescribe antidiabetic agents after
having seen the second clinical scenario, while 28 % of the US physicians would do so (p<.
001). Significantly more patient advice would be given in the US than in Germany (p=.003),
and there are country differences in the kind of advice that would be given. These
differences are significant in terms of recommendations to do foot self examinations, change
exercise habits, increase compliance with medications and stop smoking. Moreover, a lower
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proportion of German than of UK and US physicians would refer the patient to a podiatrist
or a chiropodist (p<.001). Referrals to an ophthalmologist are significantly less frequent in
the UK than in the US (p=.005). Although the time to the next appointment does not
significantly vary between the US (38.0 days) and the UK (34.2 days), German physicians
would like to see the patient again significantly sooner (20.1 days), p=.005, as they would
for the undiagnosed case.

Discussion
This paper examines differences in diagnostic and clinical management decisions with
respect to type 2 diabetes in three countries (US, UK and Germany). We conducted a
factorial experiment using clinically authentic vignettes depicting “patients” presenting
symptoms suggestive of either (undiagnosed) diabetes, or already diagnosed diabetes with
neuropathic complications. This design has been used successfully in previous studies to
estimate the effects of non-medical factors on clinical decision making.1-3,7-10 Even though
the study subjects (physicians) viewed exactly the same cases (all patients presented
identical signs and symptoms) we found significant differences between the three countries.
Regarding the undiagnosed case, US doctors appear more active in terms of information
seeking behaviour (additional questioning). In contrast, German physicians would give less
advice, but would like to see the patient again much sooner. Regarding the diagnosed case
with an emerging foot neuropathy, US primary care physicians would be the most active in
terms of questioning, testing, prescribing and advice giving. Again, physicians from
Germany would be less active in terms of therapeutic actions, but they would want to see the
patient again much sooner.

Some methodological limitations should be considered when interpreting our findings. Since
filmed patients were used in the study, physicians may behave differently under
experimental conditions compared with real patients. To address this issue several steps
were taken to enhance the external validity of the study design and to increase the clinical
realism of the vignettes. To ensure the clinical authenticity of the filmed presentations, the
scripts were co-written with and verified by experienced clinicians from each country.
Experienced clinicians were also present at the filming and only professional actors were
engaged. At the beginning of each interview during the fieldwork physicians were
specifically asked how typical the patient on the video vignette was, compared to patients
they encounter in everyday practice. 94% of the analysed US physicians considered the
undiagnosed case either very typical or reasonably typical, in the diagnosed case this rate
was 81%. Respective figures for the UK were 86% (undiagnosed), 69% (diagnosed) and
86% (undiagnosed), 88% (diagnosed) for Germany. Additionally, all physicians viewed the
vignettes in the context of their own practice during normal practice hours so that it was
likely they encountered real patients before and after they participated in the study. Prior to
the interview, all physicians were instructed to respond as if the patient was one of their own
patients. Patient management decisions result from the interaction between a physician and
patient and are informed by results from a clinical examination. Consideration of these
issues is precluded in an experiment using filmed vignettes and is an additional limitation of
the method used here. Furthermore, while physicians were asked to respond and behave as
they would do normally they may have viewed the interview as a test situation producing
answers that are socially acceptable. However, there is no reason to believe that any bias
would not be the same in each country. Finally low response rates in the US (about 15%)
and in the UK (about 13%) may influence generalizability, whereas response rate in
Germany was comparatively high (75%). These rates do not vary according to physicians’
gender and experience in Germany and the US (not shown in detail). In the UK, response
rates are significantly lower among female and more experienced physicians. Although non-
response is considered a limitation, this study is an experiment and generalizability arises
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from the extent to which the physician subjects represent relevant groups of physicians
(these are consistent with higher levels of dissatisfaction in the US and UK than in
Germany) and the clinical authenticity of the clinical encounter.

The methodology used in the study also has strengths and added value over previous
research. The factorial experiment allows the estimation of independent and un-confounded
country differences in clinical decision making while simultaneously controlling for
different types of patient (age, gender, social status, and race) and provider influences
(gender and length of clinical experience). Although there are many more physician
attributes and patient characteristics that could be considered, those included have been
shown to affect the decision making process.3,4 In addition, the experimental approach with
filmed patient vignettes offers the possibility to integrate non-verbal signs (the patients in
both vignettes were moderately overweight).

While there are international studies on needs, complications and mortality in patients with
diabetes,11-13 little is known about country differences in the diagnosis and management of
type 2 diabetes by primary care physicians. Cross-national studies are required to understand
whether health care variations between different national systems may contribute to reported
country differences in rates of mortality and morbidity.

In our study physicians were asked how much time was allocated for a patient consultation
(e.g., for a routine patient consultation): US primary care physicians are allocated on
average 17 minutes and German physicians are allocated 9.5 minutes whereas the average
primary care consultation in the UK is 10 minutes. US physicians have the most time
allocated for patient consultations compared with UK and especially with German
physicians. Given these country differences in consultation time, it is surprising that the US
physicians didn’t consider the video vignettes less typical than the German and UK
physicians (see above) although the videos were the same length in all cases. At the same
time, German physicians would like to see the patient again much sooner. Physicians in
Germany seem to have a smaller time allocation for a single consultation while they would
see the patients in smaller intervals. These different time restrictions are likely to be
associated with differing structures of health care financing and reimbursement and might
cause varying treatment strategies. Thus, characteristics of the health care system in each
country may be one explanation for the observed country differences in health care with
respect to the management of patients with type 2 diabetes.
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