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ABSTRACT

Objectives To compare the characteristics of patients
with type 2 diabetes mellitus in general practice and those
included in randomised controlled trials on which clinical
practice guidelines are based.

Design Cross-sectional comparative study.

Setting We asked 45 general practitioners from three
French Departments to identify the 15 patients with type 2
diabetes mellitus they most recently saw in consultation. In
parallel, we selected randomised controlled trials included
in the Cochrane systematic review on which the clinical
practice guidelines for type 2 diabetes mellitus were
based.

Participants We included 675 patients with type 2
diabetes mellitus, and data were collected from 23
randomised controlled trials, corresponding to 36 059
patients.

Outcome measures Characteristics of general-practice
patients were extracted from medical records by a unique
observer. The same baseline characteristics of patients
included in randomised controlled trials from the Cochrane
systematic review were extracted and meta-analysed. We
assessed standardised differences between these two
series of baseline characteristics. A difference greater than
0.10 in absolute value was considered meaningful.
Results General-practice patients were older than
randomised controlled trial patients (mean (SD) 68.8

(1.1) vs 59.9 years (standardised difference 0.8)) and

had a higher body mass index (mean (SD) 31.5 (6.9) vs
28.2kg/m? (standardised difference 0.5)) but smoked less
(11.0% vs 29.3% (standardised difference —0.6)). They
more frequently used antihypertensive drugs (82.1% vs
37.5% (standardised difference 1.2)) but less frequently
had a myocardial infarction (7.6% vs 23.1% (standardised
difference —1.1)).

Conclusions Patients with type 2 diabetes mellitus cared
for in general practice differ in a number of important
aspects from patients included in randomised controlled
trials on which clinical practice guidelines are based. This
situation hampers the applicability of these guidelines.
Future randomised trials should include patients who
better fit the ‘average’ general-practice patient with type 2
diabetes mellitus to help improve the translation of study
findings in daily practice.

.! Bruno Giraudeau,'? Clarisse Dibao-Dina

1,3

STRENGTH AND LIMITATIOINS OF THIS STUDY

= Selected randomised controlled trials were pub-
lished between 1995 and 2012 and patient care has
evolved since then; however, actual recommenda-
tions are still based on these trials.

= Some data were missing in trial reports, notably for
cardiovascular history and drugs, which could have
led to some overestimation or underestimation of
the associated standardised differences.

= We considered baseline characteristics of patients
actually included in randomised controlled ftrials
rather than selection criteria, which enabled us to
estimate standardised differences.

= General practitioners were from various areas and
work organisations, and patients were randomly se-
lected, which ensured generalisability of our results
and limitation of bias."

INTRODUCTION
General practitioners are reluctant to apply
the results of clinical trials to their patients.’
One of the main reasons is the lack of repre-
sentativeness of patients included in these
trials.? In 2007, two studies, one of patients
with asthma and the other of patients with
hypertension, showed thata very small propor-
tion of patients from general practice met the
selection criteria of the randomised trials.” *
More recently, in 2019, a third study showed
the same kind of results for patients with type
2 diabetes mellitus.’ Indeed, older patients
or those with multimorbidities are frequently
excluded from such trials.” However, primary
care patients are frequently multimorbid.”
They also have less severe disease and more
undifferentiated symptoms than patients
included in randomised controlled trials.®

A common characteristic of the three
studies is that they focused on the eligi-
bility criteria of patients included in
randomised controlled trials rather than
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the characteristics of patients actually included in these
trials. The trials were also conducted 10-15 years ago, but
the report of the hypertensive study acknowledged that
“[m]ore recent trials showed participants’ profiles that
better reflected those of the patients under treatment in
a general practice”.! Therefore, the representativeness
question should be re-investigated, as well because the
generalisability of systematic reviews, which are based on
randomised controlled trials, to primary care patients is
rarely discussed.”

Type 2 diabetes mellitus is one of the most common
conditions managed in primary care. The latest clin-
ical practice guidelines for the treatment strategy for
glycaemic control in type 2 diabetes mellitus are mainly
based on the 2013 Hemmingsen ¢t al review."’ Therefore,
we selected type 2 diabetes mellitus as an illustrating
disease to assess how primary care patients may differ
from patients included in the randomised controlled
trials on which the associated clinical practice guidelines
are based.

METHODS

Study design and information sources

The present study was a comparative study. We used a
sample of patients with type 2 diabetes mellitus that were
included in a cross-sectional study in which general prac-
titioners were invited to identify eligible patients. We also
used theoretical values for patient characteristics derived
from the Hemmingsen et al Cochrane review.'”

Selection of general practitioners and patients

Eligible general practitioners were voluntary physicians
practising on the date of the study from two different
departments in France. We contacted by email eligible
general practitioners who were practising as training
supervisors from three different departments in France.
These departments were selected for their diversity of
practice area (rural or urban) and work organisation (only
general practitioners, multidisciplinary health clinic,
working alone). The patient study population consisted
of adults aged 18 years or older with a diagnosis of type
2 diabetes mellitus in their medical records. We selected
the last 15 eligible patients seen in consultation by each
general practitioner. Information posted in the general
practitioner’s waiting room was available for patients. We
excluded patients who refused the use of their medical
data had to tell their general practitioner and patients
under 18 years of age.

Selection of the studies from the Cochrane review

Studies were eligible if they were randomised controlled
trials included in the most recent Cochrane systematic
review published in 2018 by Hemmingsen et al'’ We
excluded reports of non-randomised trials, randomised
controlled trials not written in English or reports of trials
that did not describe patient baseline characteristics.

Data collection

We extracted data related to general practitioners,
general-practice patients and randomised controlled trial
patients by using three standardised spreadsheets that
were developed and tested by the three authors.

General practitioner characteristics

For each general practitioner, we collected information on
sex, age, distance from the hospital, practice area (rural,
semi-rural, urban) and work organisation (multidisciplinary
healthcare clinic, only physicians, working alone, other).

General-practice patient characteristics

From February to May 2022, data were collected from
individual medical records by using a data extraction
form. Prior to the visit, general practitioners had been
asked to identify the 15 eligible patients with type 2
diabetes mellitus most recently seen. The following vari-
ables were collected: sex, age, cardiovascular risk factors
(smoking status, weight and body mass index (BMI),
serum cholesterol and triglycerides levels, blood pres-
sure), diabetes duration, glycosylated haemoglobin level,
serum creatinine level, cardiovascular history, glucose-
lowering medications (oral glucose-lowering drug and
insulin) and cardiovascular medications (antihyperten-
sive drugs, lipid-lowering drugs and aspirin).

Randomised controlled trial patient characteristics

From trial reports, one of us (AD) collected selection
criteria and patient baseline characteristics. The collected
variables were the same as those collected for general-
practice patients.

Statistical analysis

No sample size calculation was performed because no
quantitative hypothesis was formulated. However, we
asked each general practitioner to identify 15 patients
and initially expected to have 50 general practitioners
agreeing to participate in the study.

For general-practice patients, continuous data extracted
from the medical fields are expressed as mean (SD) and
binary variables as numbers (percentage). For patients
included in randomised controlled trials, we performed
a random meta-analysis for each baseline characteristic to
assess a mean value (online supplemental appendix 1).
This value was then considered a theoretical one to which
summary statistics estimated from the sample of primary
care patient baseline characteristics were compared. Hence,
we assessed standardised differences, with a standardised
difference of >0.10 (meaning a difference in means of
more than 0.1 SD) denoting a meaningful difference.

Patients and public involvement
None.

RESULTS

Characteristics of the general practitioners

Of the 71 general practitioners contacted by email, 45
agreed to participate and included 675 patients. One
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Table 1 Characteristics of the general practitioners (n=45)

Age (years), mean (SD) 42.1 (8.0)
Female sex 19 (42.2)
Distance from hospital (km), mean (SD) 12.8 (10.3)
Location of the practice
Urban 13 (28.9)
Rural 15 (33.3)
Semi-rural 17 (37.8)
Work organisation
Multidisciplinary healthcare clinic 26 (57.8)
Only physicians 17 (37.8)
Working alone 1(2.2
Municipal health centre 1(2.2

Data are n (%) unless otherwise indicated.

general practitioner refused to participate and 25 others
did not answer. The mean (SD) age was 42.1 (8.0) years,
and more than half of the general practitioners worked in
a multidisciplinary clinic (table 1).

Selection of the randomised controlled trials

Among the 28 trials included in the Cochrane systematic
review, 23 were selected for this study, corresponding to
36059 patients. Two reports were unavailable, one was
written in Russian and another in Chinese, and the last
one reported no patient baseline characteristics. Refer-
ences and characteristics of the 23 trials are in online
supplemental appendices 2 and 3, table 1.

Comparison of baseline characteristics of primary care
patients and patients included in randomised controlled trials
General-practice patients were older than randomised
controlled trial patients (mean (SD) 68.8 (1.1) vs 59.9
years (standardised difference 0.8)), they had higher
mean BMI (31.5 (6.9) kg/m2 vs 28.2 kg/m2 (standardised
difference 0.5)) but smoked less (11.0% vs 29.3% (stan-
dardised difference —-0.6)). They also had less history of
myocardial infarction (7.6% vs 23.1% (standardised differ-
ence -1.1)). General-practice patients more frequently
took oral hypoglycaemic drugs (82.1% vs 37.5% (stan-
dardised difference 1.2)) and anti-hypertensive drugs
(82.1% vs 37.5% (standardised difference 1.2)) than
randomised controlled trial patients (figure 1).

General Randomised trials patients
characteristics

(N = 36059)

Mean N

11 09 07 -05 03 -01 01 03 05 07 09 11

Standardised difference

General practice
patients (N = 675)
Mean (SD) or %

Female sex (%) 393 36059 [ 002 401
Age (vear) 59.9 36031 08 68.8 (11.1)
Never smoking (%) 332 19016 *09a 7a.4

203 35185 059 110

385 19016 -0.67 147
Duration of diabetes (year) 9.5 26915 011 10.4 (8.0)
Weight (kg) 85.0 32182 {0090 86.8(19.0)
BMI (kg/m?) 282 35639 0.48 315(6.9)
Systolic BP (mm Hg) 1367 35456 {~ei007 137.8(16.2)
Diastolic BP (mmHg) 79.9 35312 «016 783 (9.9)
Hbalc (%) 8.0 36031 -0.34 o 7.4(1.8)
Total cholesterol (mmol/l) 5.2 35421 053 4.6(1.2)
HDL-c 12 34090 025 1.3(0.7)
e 32 32775 072 - 2.5(1.0)
Triglycerides (mmol/l) 31 35397 078 19(15)
Serum creatinine (umol/l)  84.7 34816 401 81.1(34.5)

Cardiovascular  Randomised trials patients General practice

history (N =36059) Patients (N = 675)
Mean N %
Angina 22 79 0. 31
Stroke 6.2 14592 -0.03 | o 5.6
Heart failure 31 17489 o 3.1
Myocardal infarction 231 15755 7.6
114
Hypertension 448 3880 051 68.6

42 -1 08 06 04 02 0 02 04 06 08 1 12
Standardised difference

Glucose-lowering Randomised trials patients

41 09 07 -05 03 01 01 03 05 07 09 11

Standardised difference

General practice

drugs (N =36059) patients (N = 675)

Mean N %

Any oral hypoglycemic 454 23707 0.89 80.7

drugs

Sulfonylurea 317 34836 -0.38 o 17.2

Biguanides 26.2 35080 1.05 73.0

Thiazolidinediones 20 33221 o o

Sl 03 22732 ©0.25 6.5

a-Glucosidase inhibitors. 20 24067 -0.09 | 10

Ingglin 19.1 35839 [~ 012 243

Cardiovascular Randomised trials patients General practice

drugs (N =36059) patients (N = 675)
Mean N %
Any antihypertensive 375 31566 116 821
ACE inhibitors or ARB 404 29164 0.56 644
Béta-blockers 360 27330 e 003 375
Calcium blockers 221 17052 o1 270
Diurectics 244 16046 f——e 022 34.8
Lipid lowering drugs 262 34949 074 622
Aspirin 489 29098 03 o 353

441 -09 07 -05 03 01 01 03 05 07 09 11

Standardised difference

Figure 1

Comparison of the characteristics of general practice patients and randomised trials patients (legends). Each

subfigure displays the comparison of general practice patients to patients included in randomised trials. For the former,
summary statistics (means and SD, or percentages) are reported on the right; for the former, a mean value (considered as

a theoretical value) was obtained through meta-analyses of baseline characteristics of the patients included in the selected
randomised trials. For each characteristic, a standardised difference between general practice and randomised patients was
estimated and plotted. The dotted lines in —0.1 and 0.1 SD define the limits of a non-meaningful standardised difference. ACE
inhibitor, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blockers; BMI, body mass index; BP, blood
pressure; Hbalc, glycated haemoglobin; HDL-c, high-density lipoprotein cholesterol; LDL-c, low-density lipoprotein cholesterol.
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DISCUSSION

We found substantial differences in characteristics
between general-practice type 2 diabetes mellitus patients
and those included in the randomised controlled trials
on which the associated clinical guidelines are based.
General-practice patients were older, had higher BMI,
more frequently took anti-hypertensive and lipid-lowering
drugs but had less cardiovascular history than randomised
controlled trial patients.

A strength of this study is that it considered base-
line characteristics of patients actually included in
randomised controlled trials rather than selection
criteria. Doing so allowed us to estimate standardised
differences, revealed to be very high for some variables,
thus illustrating huge discrepancies between general-
practice patients and patients included in randomised
controlled trials. Another strength is that the general
practitioners selected for this study were from various
areas and work organisations, which ensured good gener-
alisability of our results. Finally, we collected data from
the last 15 patients seen in consultation with the general
practitioner, thus leading to a randomly selected sample,
which limits bias. However, the study has some limita-
tions. First, the Hemmingsen et al review was published in
2013 and the randomised controlled trials included were
published between 1995 and 2012. Also, patient care may
have evolved. For example, cardiovascular risk in patients
with type 2 diabetes mellitus has decreased with the use
of angiotensin-converting enzyme inhibitors'' and the
introduction of statins.'* This approach could explain
why general-practice patients seen in consultation in 2022
were more likely to use angiotensin-converting enzyme
inhibitors or lipid-lowering medications than participants
of the randomised controlled trials. However, recommen-
dations for control of glycosylated haemoglobin levels in
patients with type 2 diabetes mellitus are still based on
the results of these trials and to our knowledge, there
has been no recent randomised trial. Furthermore, more
recent studies of diabetes mellitus, especially testing new
antidiabetic therapies, also found a low representative-
ness of patients included in the trials (in contrast to our
study, they focused on eligibility criteria rather than inclu-
sion characteristics).” '* Second, our sample of general
practitioners was a convenience sample rather than a
random sample of general practitioners, as were the
patients included in the study because we chose people
who agreed to participate. This study population could
be quite different from the ‘general population’ in terms
of sociodemographic and other factors. A solution may
have been to use population data sets or representative
samples often taken from electronic health records as a
control group; however, people in population data sets
may not necessarily consult their general practitioner
and therefore may not be representative of the patients
consulting a general practitioner, as shown in the ecology
of medical care by Green et al.'* Finally, some data were
missing in trial reports, notably for cardiovascular history
and drugs, which could have led to some overestimation

or underestimation of the associated standardised
differences. However, except for a history of angina,
hypertension and stroke, mean values derived from meta-
analyses of baseline patient characteristics of randomised
controlled trials were based on more than 15000 patients.

Conclusions

Randomised controlled trials of type 2 diabetes mellitus
on which recommendations are based included partic-
ipants that were not fully representative of general-
practice patients. There is a need for studies including a
wider range of patients with type 2 diabetes mellitus such
as older patients or those with polypharmacy to ensure a
better generalisability of the results.
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